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P441
Proteomic patterns are of superior prognostic value to 
EBMT score
C. Dobbelstein (1), J. Metzger (2), E. Dammann (1), S. Buchholz (1), 
H. Diedrich (1), J. Koenig (1), A. Krons (2), L. Mandic (1), 
U. Borchert (2), M. Stadler (1), M. Eder (1), J. Krauter (1), 
A. Ganser (1), E.M. Weissinger (1)
(1)Hannover Medical School (Hannover, DE); (2)Mosaiques 
(Hannover, DE)

Objectives: Allogeneic stem cell transplantation (SCT) is an 
established treatment for many severe disorders of hematopoi-
esis. However, allo-SCT is associated with substantial morbid-
ity and mortality. In 1998, Gratwohl et al. defi ned a risk score 
for CML patients (pts) depending on 5 pretransplant variables. 
Recently, this score was validated also for other disease enti-
ties. One focus of proteomics is the identifi cation of biomarkers, 
preferably predictive for disease prior to clinical manifestation. 
We have previously applied proteomics to identify a urinary 
polypeptide patterns (PP) predictive for developing acute GvHD 
(aGvHD). The aim of this study was to investigate whether the 
PPs are able to predict overall outcome after allo-SCT and 
compare these fi ndings to those of the EBMT score.
Methods: This is a retrospective study from Hannover Medical 
School. The dataset includes all SCT performed between 2003 
to 2008 for which relevant PP data are available. PP data from 
urine samples collected in the time frame of aGvHD from day 
+7 ongoing are correlated with both the EBMT score as well as 
clinical parameters (overall survival (OS), aGvHD, non-relapse 
mortality (NRM), relapse rate and mortality).
Results: 172 patients have been identifi ed for whom PP data 
are available. According to their GvHD match on PP, patients 
are grouped to high, low or intermediate risk group. 64 patients 
(37%) belong to the low risk group (LR) for aGvHD compared 
to 75 patients (44%) who are classifi ed as high risk (HR). The 
median EBMT risk scores for both the HR as well as the LR 
group are identical with 4 points. OS compares favorably for 
the LR group with an OS of 73% vs 52% for the HR group 
(p=0.01). Fifty-one vs 22 patients developed aGvHD in HR and 
LR group (p<0.01), respectively. aGvHD  II was observed in 
27 vs 9 patients of these groups (36% vs 14%, p<0.01). NRM is 
higher in the HR group (31% vs 11%; p<0.01) but relapse rates 
and relapse mortality are similar for both groups (p=0.61 and 
p=0.71, respectively). 
Conclusion: Risk stratifi cation according to GvHD-match based 
PP is not only able to predict aGvHD but also reveals different 
prognostic groups for OS and NRM. In comparison to the EBMT 
Score, pp-based prediction shows higher accuracy. Since pro-
teomics is a new method which has been available only at a 
few centers in recent years, further multicenter analyses are 
essential to determinate the value of pp-based prediction of 
complications and outcome in HSCT.

P442
The presence of activating killer immunoglobulin-like 
receptors on donor natural killer cells is critical to the 
successful outcome of unrelated donor allogeneic 
haematopoietic stem cell transplantation for thalassaemia
R. Littera (1), C. Carcassi (2), M. Arras (1), N. Orrù (2), 
E. Desogus (1), M. Simbula (1), M. Greco (1), A. Vacca (1), 
G. Caocci (1), E. Piras (1), F. Locatelli (3), G. La Nasa (2)
(1)Azienda ASL Cagliari (Cagliari, IT); (2)Azienda ASL Cagliari 
& University of Cagliari (Cagliari, IT); (2)University of Cagliari 
(Cagliari, IT); (3)University of Pavia (Pavia, IT)

Host-derived antigen-presenting cells (APCs) can be lysed by 
natural killer (NK) cells and are considered to trigger the patho-
logical cascade leading to graft-versus-host disease (GvHD).
With the aim of elucidating the effect that the complete absence 
of activating killer immunoglobulin-like receptors (KIRs) on 
donor NK cells could have on hematopoietic stem cell trans-
plantation (HSCT) outcome, we investigated whether the NK 
cells of donors possessing only the deletion variants of acti-
vating KIRs (2DS4*003-*009) were less capable of eliminating 
patient APCs than donor NK cells expressing one or more acti-
vating KIRs. 
A study was performed on a homogeneous cohort of 93 trans-
planted thalassemia patients to evaluate whether the incidence 
of acute GVHD (aGVHD) was higher in patients transplanted 
from HLA-identical unrelated donors completely lacking func-
tional activating KIR genes. Moreover, we evaluated the ability 
of donor NK cells to eliminate patient APCs in vitro by compar-
ing the cytotoxic effect of NK cells from donors with and without 
functional activating KIR genes. 
The activating KIR, KIR2DS4, was present in 80% of the donor 
and recipient pairs. The 2DS4*001 full-length allele was present 
in 19.9% and the non-functional deletion variants for the acti-
vating receptor KIR2DS4 were present in 80.1%. Patients 
transplanted from donors only carrying non-functional deletion 
variants of KIR2DS4 had an even higher risk of developing 
aGvHD than patients transplanted from donors carrying at least 
one activating KIR gene. Six of the 10 patients who developed 
severe aGvHD had received grafts from donors carrying only 
non-functional deletion variants of 2DS4 [hazard risk (HR) 6.2, 
95% confi dence interval (CI) 1.5-24.9, P=0.01]. All six patients 
died of complications associated with aGvHD. A possible expla-
nation is that donors who only carry deletion variants of 2DS4 
do not express activating KIRs on the NK cell surface. This lack 
of expression probably lowers the ability of NK lymphocytes to 
exert their cytotoxic effects on tumour cells and hematopoietic-
derived targets, including host APCs. In this study of patients 
transplanted for -thalassemia major, the lack of activating 
KIRs on donor NK cells signifi cantly reduced NK cell cytotoxic-
ity against APCs of the respective recipients (apoptosis 36% vs 
17.5%, P<0.001), thereby increasing the risk of GvHD (HR 4.5, 
95% CI 1.6-12.3, P=0.005) and transplantation-related mortal-
ity (HR 4.0, 95% CI 1.5-14.2, P=0.03).
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Prophylaxis and treatment of graft-versus-host disease 
after allogeneic stem cell transplantation: a survey of 
centre strategies by the European Group for Blood and 
Marrow Transplantation
T. Ruutu, A. van Biezen, B. Hertenstein, A. Henseler, L. Garderet, 
J. Passweg, V. Rocha, R. Saccardi, A. Sureda, A. Gratwohl, 
D. Niederwieser, T. de Witte on behalf of the European Group 
for Blood and Marrow Transplantation (EBMT) and European 
LeukemiaNet

Clear recommendations on indications for allogeneic hae-
matopoietic stem cell transplantation (HSCT) have been 
established. In contrast, the techniques used have remained 
poorly standardized. Reported outcomes vary markedly, and 
it would be important to know, whether this is due to differ-
ences in treatment procedures. EBMT performed a survey 
among its member centres about their strategies in prevent-
ing and treating graft versus host disease (GvHD). Eighty-one 
centres from 23 countries participated. The main prophylac-
tic regimens used for HSCT with myeloablative conditioning 
were cyclosporine (CsA) + methotrexate (MTX) in 86%, CsA + 
mycophenolate mofetil (MMF) in 6%, tacrolimus + MTX in 6%, 
ex vivo T-cell depletion (TCD) in 2%, and other in 7% of the 
centres. The initial CsA dose/kg/day was most commonly 3 
mg (50%), range 1-12.5 mg. The target blood concentrations 
during the fi rst week after transplantation ranged between 80 
and 500, and at 2 months between 60 and 400 mikrog/l. The 
typical duration of CsA prophylaxis was most commonly 180 
days (44%), range 56-365 days. Four doses of MTX were 
given in 70% and three doses in 30% of the centres. Leucov-
orin rescue was given in 43%. ATG was included for some 
subgroups in 79%, alemtuzumab in 25%, corticosteroid in 
10%, and TCD in 24% of the centres. The prophylactic regi-
mens in reduced intensity transplantations were CsA + MMF 
(69%), CsA + MTX (38%), CsA (22%), in vivo TCD (18%), 
tacro + MMF (10%), ex vivo TCD (3%), and other 2%. All cen-
tres used corticosteroid as fi rst line treatment of acute GvHD. 
The treatment was started at fi rst signs likely to be caused by 
GvHD (17%) or for grade II or higher (83%). The decision to 
treat was based on clinical signs only in 70% of the centres 
while in 30% histological documentation was needed. The ini-
tial daily dose/kg was most commonly 2 mg (71%), range 1-20 
mg. The dose per kg/day indicating corticosteroid resistance 
was most commonly 2 mg (72%), range 1-15 mg. The most 
widely used second line treatments were MMF (33%), anti-
TNF antibodies (31%), other monoclonal antibodies (16%), 
ATG (27%), photopheresis (14%), mesenchymal stem cells 
(7%), alemtuzumab (7%), pentostatin (5%), and “keep going 
with corticosteroids” (12%). 
In conclusion, the present results show marked differences 
between centres in the prophylaxis and management of 
GvHD. These fi ndings underline the need for standardization 
and prospective controlled studies in GvHD prevention and 
treatment.

P444
Personalized modelling-based gene selection for 
developing an early acute GvHD diagnosis support system
M. Cuzzola (1), M. Fiaschè (2), R. Fedele (1), G. Messina (1), 
M. Martino (1), G. Console (1), I. Callea (1), O. Iacopino (1), 
E. Spiniello (1), A. Meliadò (1), C. Rigolino (1), G. Bianco (1), 
G. Irrera (1)
(1)AO Bianchi Melacrino Morelli (Reggio Calabria, IT); 
(2)DIMET, Mediterranian University (Reggio Calabria, IT)

Aim: Because to date there is no a defi nitive diagnostic blood 
test for acute graft-versus-host disease (aGVHD) in allogeneic 
stem cell transplant (HSCT), our objective was to validate a 
gene expression array combined with computational intelli-
gence algorithms to identify diagnostic biomarkers of aGVHD 
at onset of clinical symptoms. We performed a personalized 
modelling technique to create a model for each objective sam-
ple, which was able to discover the most important features 
specifi cally for this sample. 
Method: This study used a Personalized Modeling based Gene 
Selection method (PMGS) proposed for macroarray data analy-
sis, fi gure 1. Fifty-nine HSCT patients were enrolled between 
March 2007 and July 2009 in transplant unit. We used 26 
peripheral blood samples (PBS) from aGvHD (YES) patients 
that were taken at the time of diagnosis and we selected 33 
PBS from patients that didn’t experienced aGvHD (NO). All 
together YES/NO patient groups comprised a validation set. A 
macroarray was carried out with TaqMan® Low Density Array 
Fluidic. We selected 47 candidate genes involved in immune 
network and infl ammation pathogenesis. 
Results: In the personalized model the selected frequency of 
some gene transcripts was signifi cantly high, which means 
they can be recognized highly representative of the data pat-
tern. For example CASP1, FOXP3, ICOS, CD52 are the most 
important genes for sample 20. A leave-one-out cross valida-
tion procedure was performed to investigate the robustness 
of the PMGS method over the training set: in 29 runs the per-
sonalized best subset was selected 29 times (100%). From a 
biological point of view, the results are reliable. It is notewor-
thy that in our study a set of genes, indicated by computa-
tional analysis, included same mediators of Th2 response All 
these were strongly down-regulated in aGVHD (YES) setting, 
suggesting absence of control mediated by Th2 cells. FOXP3 
surrogate marker of T regulator cells was the best informa-
tive indicator of alloreactive syndrome. The ROC curve for 
the major informative genes (Foxp-3 and ICOS) were showed 
in fi gure 2.
Conclusions: This study demonstrated that the proposed inte-
grated methodology for the personalized selection of gene 
diagnostic targets and their use for diagnosis of aGVHD 
results in a satisfactory 92% accuracy over independent 
test data set of HSCT population. The author are working to 
develop a user-friendly software package for clinical testing 
from medical staff.
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Mesenchymal stromal cells for treating steroid-refractory 
GvHD: scientifi c basis to improve clinical protocols
E. Dander (1), G. Lucchini (2), P. Vinci (1), M. Introna (3), 
S. Bonanomi (2), A. Balduzzi (2), G. Gaipa (2), P. Perseghin 
(2), F. Masciocchi (1), C. Capelli (3), J. Golay (3), A. Algarotti 
(3), A. Rambaldi (3), A. Rovelli (2), A. Biondi (2), E. Biagi (2), 
G. D’Amico (1)
(1)Research Center M. Tettamanti (Monza, IT); (2)S. Gerardo 
Hospital (Monza, IT); (3)Ospedali Riuniti di Bergamo 
(Bergamo, IT)

Although the usage of mesenchymal stromal cells (MSC) as 
therapy for Graft versus Host Disease (GvHD) is constantly 
increasing, studies on MSC effi cacy have been scarcely cor-
roborated by biological analysis of patient response to cell infu-
sion. We report the immunological monitoring of 9 patients with 
steroid-refractory GvHD, receiving multiple doses of MSCs. 
GvHD presented as acute in 5 cases and chronic in 4 cases. 
After MSC therapy, 2 patients showed complete response (CR), 
4 patients showed partial response (PR) whereas 3 patients did 
not respond (NR) to MSC infusion. 
To better comprehend the immunomodulatory effects of MSC 
infusions, we studied GvHD plasmatic markers, infl ammatory 
cytokines and CD4+ T-cell subsets circulating in the peripheral 
blood (PB) of enrolled patients before MSC infusion and at day 
7, 14 and 28 after cell therapy. 

In accordance with clinical observations, in CR patients we 
observed a dramatic decrease of three validated GvHD plas-
matic markers TNFRI, IL2Ra and elafi n (Paczesny S et al. Blood 
2009) to the mean levels of Healthy Donors (HD). In particular, 
at day 28 after therapy, TNFRI decreased of 2 times, IL2Ra lev-
els decreased of 1.9 times and elafi n decreased of 2.3 times.
Moreover, investigating the effect of MSC infusion on lymphocyte 
counts, we observed in both CR patients a signifi cant decrease 
in CD3+ and CD4+ lymphocyte counts in the PB. Interestingly, 
after MSC infusions, CD4+ T-cell subsets changed signifi cantly: 
Tregs increased and Th1 and Th17 populations decreased. In 
particular, Th1/Treg ratio decreased of 3.5 times and Th17/
Treg ratio decreased of 3.6 times. Correspondingly, patient 
symptoms also gradually improved, suggesting an association 
between GvHD clinical course and CD4+ T-cell imbalance.
In accordance with the decrease of Th1 CD4+ T cells in the 
PB of CR patients, we observed a valuable decrease of IFNg 
plasma concentrations, which reached the levels typical of HD. 
Contrary to CR patients, in PR patients we observed a transient 
decrease of GVHD plasmatic markers and Th1/Treg, Th17/Treg 
ratios, while NR patients showed stable or even increasing lev-
els of all analysed plasmatic and cellular markers. 
In summary, despite its limited size, the present study suggests 
that MSCs, upon infusion, are able to convert an infl ammatory 
environment to a more physiological one, both at a cellular 
level, promoting the expansion of circulating Tregs, and at a 
molecular level, diminishing infl ammatory cytokines.
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TCR-like positive neutrophil reconstitution following 
haematopoietic stem cell transplantation
K. Püllmann (1), M. Bischoff (1), S. Ehrlich (1), W.E. Kaminski 
(2), A. Ganser (1)
(1)Hannover Medical School (Hannover, DE); (2)University of 
Heidelberg (Mannheim, DE)

In allogeneic hematopoietic stem cell transplantation (HSCT) 
the complete or near-complete ablation of host immunity and 
subsequent establishment of donor-derived immunity, is a pre-
requisite for successful engraftment and long-term outcomes.
Specifi c immunity relies on recombinatorial immune recep-
tors, which are traditionally thought to be restricted to lymphoid 
cells. Our recent identifi cation of variable TCR-like -  immune 
receptors (TCRLn) in neutrophils indicates the existence of a 
variable host defense machinery beyond lymphocytes. This 
notion has recently been confi rmed by the demonstration of 
TCR  locus rearrangements in thymic neutrophils from trans-
genic mice and evidence for TCR -delta expression by human 
eosinophil granulocytes.
Here, we aimed at exploring the pathophysiological potential 
of the TCRLn+ subpopulation during early reconstitution of the 
innate immune system following allogeneic HSCT. We investi-
gated whether and to which extent the engraftment of this novel 
variable host defense system bears the risk of alloreactivity, e.g. 
graft versus host disease (GvHD). We recruited 20 patients who 
underwent allogeneic stem cell transplantation. For 16 patients 
a complete follow-up over 8 months was obtained. Four patients 
did not survive the early post-transplantation course.
At each time point peripheral blood samples were collected, 
and CD15+ granulocytes and PBMC were purifi ed and RNA 
and DNA were isolated. CDR3 spectratyping for analysis of 
TCRL clonalities (neutrophils) and TCR clonalities (PBMC) was 
performed. Our results show (i) that the the novel recombina-
torial TCRL is fully reconstituted after allogeneic HSCT and 
(ii) the engraftment period of neutrophils is characterized by 
dynamic TCRL repertoire changes. In the long-term follow up 
patients display repertoire diversities similar to those of normal 
age-matched controls. Around day 180 post transplantation in 
16 out of 19 (84%) patients a defi ned portion of the 25 variable 
TCRLn  chains was consistently absent. Intriguingly, 12 of 19 
(63%) patients developed clinical signs of GvHD.
Taken together, we demonstrate fort he fi rst time, that phago-
cytes bearing variable immunoreceptors (CD15+/TCRLn+ neu-
trophils) are succesfully transplanted into a host. This fi nding 
potentially provides an as yet unrecognized platform for the 
identifi cation of novel diagnostic or therapeutic targets and may 
have a impact on GvHD risk defi nition.

P447
Cyclosporine and methotrexate compared with 
cyclosporine and mycophenolate as GvHD prevention 
regimens in allogeneic stem cell transplantation from 
unrelated donors; relative outcomes are dependent on 
disease status at transplantation
A. Shimoni, A. Rand, N. Shem-Tov, S. Roth, Y. Volchek, 
R. Yerushalmi, A. Nagler
Chaim Sheba Medical Center (Tel-Hashomer, IL)

Allogeneic stem cell transplantation (SCT) from matched 
unrelated donors (MUD) is a potentially curative approach in 
patients (pts) with hematologic malignancies and no sibling 
donor. Several GVHD prevention regimens have been used 
but there is no data to support one over the others. We histori-
cally used CSA/MTX (n=187 pts). Over the last 3 years we used 
CSA/MMF (n=92). Median pt age was 52 years (18-73). Diag-
noses included AML/MDS (n=152), ALL (n=30), CML (n=12), 
myeloma (n=24), lymphoma (n=40), others (n=21). The donor 
was 10/10 (n=191), 9/10 (n=54) or  8/10 match (n=34). Con-
ditioning was myeloablative (n=58) or reduced intensity/toxic-
ity (RIC, n=221). Non-relapse mortality (NRM) is dependant 

on regimen toxicity and GVHD. CSA/MMF was less toxic than 
CSA/MTX. It allowed faster engraftment, day +11 and +14, 
respectively (p<0.001). Day30 mortality was 2.2% and 10.7%, 
respectively (p=0.04). Multivariate analysis (MVA) identifi ed 
high comorbidity index (HR 2.5, p=0.05), advanced disease 
(HR 6.2, p=0.005), mismatched donor (HR 2.4, p=0.03) and 
lymphoid malignancies (HR 2.8, p=0.03) as adverse factors for 
regimen-related mortality. CSA/MMF was protective (HR 0.4, 
p=0.02). However, CSA/MMF was less effective in preventing 
grade III-IV acute GVHD; cumulative incidence 29% and 18%, 
respectively (p=0.005). MVA identifi ed mismatched donor (HR 
3.4, p=0.001) and CSA/MMF (HR 2.4, p=0.004) as adverse fac-
tors, while RIC was protective (HR 0.4, p=0.01). The net effect 
was that NRM was equivalent with both regimens. GVHD regi-
men had major impact on overall survival (OS) when pts were 
stratifi ed based on disease status. In early stage disease, OS 
was 65% and 42%, after CSA/MTX and CSA/MMF, respectively 
(HR 1.9, p=0.05), predominantly due to excess GVHD deaths in 
the MMF group. In advanced disease, OS was better with CSA/
MMF; 20% and 12%, respectively (HR 0.5, p=0.04), predomi-
nantly due to less relapses. In conclusion, GVHD prevention 
regimen has major impact on outcome after MUD SCT. CSA/
MMF is a less toxic regimen and allows prompt engraftment, 
but is less effective in preventing GVHD. In early stage dis-
ease, outcome is dominated by NRM and more effective GVHD 
prevention regimen such as CSA/MTX is needed. In advanced 
disease both toxicity and relapse increase. A less intensive 
regimen, that also better preserves GVL, such as CSA/MMF, 
may be associated with better outcome. The GVHD prevention 
regimen selected may need to be tailored to pt and disease 
characteristics.

P448
Undifferentiated naive and differentiated effector memory 
T-lymphocytes in chronic graft-versus-host disease: 
results of a prospective study
R. Weigl, Z. Kuzmina, P. Kalhs, C. Zielinski, H. Greinix
Medical University of Vienna (Vienna, AT)

Background: Immune reconstitution has emerged as a general 
concern in allogeneic hematopoietic stem cell transplantation 
(HCT). Despite an association of chronic graft-versus-host dis-
ease (cGVHD) with alloreactive helper and cytotoxic T-cells, no 
data on the role of effector T-cells in early phase cGVHD is 
currently available. 
Patients and methods: Between 2007 and 2010, we prospec-
tively characterized cellular immune reconstitution in 101 con-
secutive adult patients (54 males, 47 females) with a mean age 
of 42 years undergoing myeloablative (MA, n=62) or reduced-
intensity (RIC, n=39) conditioning HCT with related (n=21) 
or unrelated (n=80) marrow (n=6) or peripheral blood (n=95) 
stem cell grafts. In patients alive without original disease on 
day +100 the following lymphoid subsets were quantifi ed by 
fl ow cytometry on fresh peripheral blood every 3 months for 
2 years: CD4+, CD4+CD45RA+ (naïve T-cells), CD4+CD62L-, 
CD4+CD45RA+CD31+ recent thymic emigrants (RTE), CD8+, 
CD8+CD45RA+CCR7-CD27+CD28+ undifferentiated naïve 
effector memory (EMRA), CD8+CD45RA-CCR7-CD27-CD28- 
effector memory (EM) T-cells, lin-DR+CD11c+CD123- myeloid 
dendritic cells (DC1), lin-DR+CD11c-CD123+ plasmacytoid 
dendritic cells (DC2). Cellular results were correlated with clini-
cal presence or absence of cGVHD at each assessment point.
Results: Seventy (69%) patients experienced cGVHD a mean 
of 155 (range, 60 to 604) days after HCT. On day +100 CD4+ 
T-cells, naïve T-cells and RTE were a mean of 266, 81 and 17 
cells/ul in all patients. Prior acute GVHD affected only number 
of RTE (26 vs 8 cells/ul, p=0.01) on day +100. In all patients 
CD4+ T-cells, naïve T-cells and RTE increased to 427, 122 
and 23 cells/ul on day +365, and 516, 177 and 35 cells/ul on 
day +730 and thus, remained lower compared to healthy indi-
viduals. CD8+ T-cells increased from 629 cells/ul on day +100 
to 799 cells/ul on day +365 in all patients and thus, remained 
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elevated compared to healthy individuals.Results in cGVHD 
compared to patients without cGVHD are shown in the table. 
No signifi cant differences in myeloid and plasmacytoid dendritic 
cells were observed between these cohorts.
Conclusions: CD4+ T-cell defi ciency is pronounced in the fi rst 
years after allogeneic HCT. In patients with cGVHD undifferen-
tiated naïve effector memory T-cells remain signifi cantly lower 
up to 2 years after HCT whereas effector memory T-cells are 
elevated indicating rapid reactivation and stronger cytolytic 
activity after antigen re-encounter.

P449
10 mg alemtuzumab may effi ciently prevent severe GvHD 
in sibling PBSCT for acute leukaemia and higher doses 
are not required
A. Spyridonidis, M. Liga, E. Triantafyllou, M. Themeli, 
M. Karakantza, N. Zoumbos
University Hospital (Rio/Patras, GR)

The optimal dose of in vivo administrated alemtuzumab in 
the allogeneic transplantation setting has not been defi ned. 
Recently, a multicenter, prospective British trial suggested that 
30 mg alemtuzumab should be the standard (Chakraverty et al., 
Blood 2010;116:3080). Although this might be true in patients 
transplanted with active CD52+ lymphoproliferative disease, in 
which alemtuzumab clearance is faster, analysis of the subgroup 
of patients with acute leukemia suggested that a further reduc-
tion is possible. We report our experience on 37 patients with 
high risk diseases, mainly acute leukemias (AML 23, ALL 10, 
MDS RAEB 1, CML blast crisis 1, AA/PNH 2), who underwent 
sibling (49%) or unrelated (51%) PBSCT (35 pts) and received 
a total dose of only 10 to 20 mg Campath-1H as part of the con-
ditioning and post-transplant cyclosporine without methotrex-
ate. The neutrophil and especially the platelet engraftment was 
rapid. There were only 2 grade III-IV acute GvHD cases which 
occurred in unrelated transplants of the Campath-10 cohort. 
Chronic GvHD developed in 6 cases (17%) and was limited to 
skin in 5 of them. The single case of severe liver GvHD beyond 
d+100 was in a HbsAg+ patient/donor pair who received 10 mg 
alemtuzumab. After a median follow up of 371 days (59-1191), 
70% patients are alive and in CR (Karnofksy 100%) and 11 died 
(TRM n=6, relapse n=5). From the 5 pts relapsed, 3/5 were at 
advanced stage at transplant and 4/5 underwent sibling HCT 
with the higher (20 mg) alemtuzumab dose. With the 10 mg ale-
mtuzumab schedule (5 mg/d at d-2 and d-1) we achieve at day 
of transplantation low but still lymphotoxic alemtuzumab serum 
concentrations (176 ng/ml), while levels decline fast thereafter 
and at engraftment nearly no Campath antibody remains in the 
patient’s serum (ELISA performed at BioAnaLab Ltd, Oxford, 
UK). Taken together, the results of Chakraverty et al., Bertz 
et al. (BBMT 2009;15:1563) and our current results clearly 
indicate that in patients with acute leukemia, 10 mg alemtuzu-
mab combined with only CsA post-transplant may effi ciently 
prevent severe acute and chronic GVHD after sibling PBSCT 
and higher doses are not required. The optimal minimal dose 
of alemtuzumab for preventing GvHD in the unrelated setting 
probably ranges between 10 mg to 20 mg.

P450
CD3/T regs ratio in donor graft predicts aGvHD and 
immunological recovery after allogeneic peripheral stem 
cell transplantation
D. Pastore (1), M. Delia (1), P. Carluccio (1), A. Ricco (1), 
A. Mestice (1), F. Gaudio (1), T. Perrone (1), L. Cazzato (2), 
G. Specchia (1)
(1)Hematology (Bari, IT); (2)Transfusion Medicine (Bari, IT)

The therapeutic effi cacy of allogeneic stem cell transplantation 
(alloSCT) for hematological malignancies relies on the graft 
versus leukemia (GvL) effect exerted by the donor CD3 cells, 
but an uncontrolled GvHD bears a risk of complications. On the 
other hand, T regs cells (CD4+CD25high Foxp3+) are believed 
to maintain tolerance and to inhibit GvHD after alloSCT; also, 
the Foxp3 gene encodes a transcription factor that is a key for 
thymic development, so T regs cells could preserve an optimal 
microenviroment for the reconstitution of functional immunity. 
In our study we analyzed the CD3/Tregs ratio in donor grafts 
and determined its impact on the aGvHD and immunological 
recovery (evaluated on recovery of CMV-specifi c CD8+ T lym-
phocytes). We analyzed 48 myeloablative alloSCT; patients 
were transplanted with unmanipulated peripheral blood stem 
cells from an HLA identical related donor (n=33) or an HLA iden-
tical unrelated donor (n=15). Median age was 32 years (r:18-58); 
diagnoses were acute myeloid leukaemia (n=41), acute lym-
phoblastic leukaemia (n=7). We used fl uorochrome-conjugated 
tetrameric complexes of HLA to monitor recovery of CMV-spe-
cifi c CD8+ according to the patient’s HLA.The median CD3 and 
Tregs dose administered was 250 (r:125-550) and 10x106/Kg 
(r:1-51), respectively; the median CD3/Tregs ratio was 34 (r:4-
170). Patients were subdivided into a high CD3/Tregs ratio (>20) 
group (n=25) and a low CD3/Tregs ratio (<20) group (n=23).
Results: The incidence of aGvHD (grade II-IV) in the low CD3/T 
regs ratio group was lower than in the high CD3/Tregs ratio 
group (2/23 vs 12/25, p=.0002). Median CMV-specifi c CD8+ T 
lymphocytes were signifi cantly higher in the low CD3/Tregs ratio 
group than the high CD3/Tregs ratio in the graft at 1 (2cells/
mmc vs 0, p<.001), 2 (6cells/mmc vs1, p<.001), 3 (15 cells/mmc 
vs 3, p<.001) months, respectively. During the three months 
after transplantation, CMV infection/disease was observed 
in 2/20 patients in the low CD/Tregs ratio group and in 14/25 
patients in the high CD3/Tregs ratio group (p=.001).
Conclusions: We suggest that there is a good correlation 
between the CD3/Tregs ratio and the incidence of aGvHD and 
outcome of immunological recovery. In the high CD3/Tregs 
group, aGvHD and the relative therapy result in poor immune 
recovery. Instead, in the low CD3/T regs group the high num-
bers of Treg cells mediate protective effects against aGvHD 
and the maintenance of an optimal microenviroment for the 
reconstitution of functional immunity.

P451
The infl uence of Rh incompatibility on acute 
graft-versus-host disease and overall survival in cord 
blood transplantations in children
G. Goldstein (1), B. Bielorai (1), J. Stein (2), P. Stepensky (3), 
R. Elhasid (4), A. Nagler (1), I. Yaniv (2), A. Toren (1)
(1)Sheba medical center (Ramat Gan, IL); (2)Schneider 
Children’s Medical Center (Petah Tikva, IL); (3)Hadassah 
Medical Center (Jerusalem, IL); (4)Rambam Health Care 
Campus (Haifa, IL)

Introduction: The impact of blood type mismatch (MM) on sur-
vival following Cord Blood Transplantation (CBT) has been 
evaluated in several studies with confl icting conclusions. Some 
studies suggested that ABO MM may have an impact on CBT 
outcome, but there is no evidence regarding the signifi cance of 
Rh MM. Our aim was to evaluate the outcome of single CBT in 
several centers in Israel. 
Patients: We analyzed the results of single unit CBT performed 
in seventy seven children. There were 50 male and 27 female. 
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Median age at transplantation was 4.2 years (0.1–14.5 years).
Forty fi ve patients had malignant hematological diseases and 
32 had non-malignant diseases. Fifty eight children received 
CB from unrelated donors while 19 were transplanted from 
matched siblings. The median post-thaw total nucleated cell 
dose was 5.9x107/kg (range 0.5–68x107/kg). Thirty patients-
cord blood pairs were ABO matched. There were major, minor 
and bidirectional ABO incompatibilities in 26, 18 and 3 patient:
donor pairs, respectively. In 56, 9, and 6 patient:donor pairs 
there were matching of Rh, major MM, and minor MM, respec-
tively (no data in 6). 
Results: Neutrophil engraftment at day 30 was 54.1%±6.2%. 
Platelet engraftment at day 60 was 47.4%±7.2%. Overall sur-
vival (OS) at 5 years was 46.3%±6.1%. There was a trend 
towards better OS in patients with non-malignant disease 
versus malignant disease (p=0.051). No signifi cant impact on 
transplantation outcome of several parameters was identifi ed 
(patient’s age and gender, CMV status, ABO MM, type of dis-
ease, conditioning regimens, HLA disparity, and cell dose). The 
outcome of transplantations in which there was major MM of Rh 
was signifi cantly poorer. Neither hemolytic complications nor 
delayed erythroid engraftment in the presence of myeloid and 
platelet reconstitution were reported in any of the groups. Risk 
factors for engraftment and survival were balanced between 
patient:donor pairs with matched and MM blood types. Sur-
vival at 5 years was 22%, 66% and 50% (p=0.019) in the major 
MM, minor MM and matched Rh, respectively. Acute graft ver-
sus host disease of grade III-IV occurred in 75%, 0% and 25% 
of patients at risk (p=0.024) in the major MM, minor MM and 
matched Rh, respectively. 
Conclusion: This is the fi rst report of the impact of Rh MM on 
CBT outcome. The signifi cance of Rh MM in CBT outcome 
should be evaluated in larger series, and specifi cally, in the 
expanding fi eld of double unit transplantations.

P452
Platelet-lysate-expanded mesenchymal stromal cells for 
the treatment of steroid resistant GvHD
G. Lucchini (1), M. Introna (2), E. Dander (1), A. Rovelli (1), 
A. Balduzzi (1), S. Bonanomi (1), D. Belotti (1), G. Gaipa (1), 
C. Capelli (2), P. Perseghin (3), G. D’amico (1), A. Biondi (1), 
E. Biagi (1)
(1)University of Milan Bicocca (Monza, IT); (2)United Hospitals 
Bergamo (Bergamo, IT); (3)Hospital of San Gerardo (Monza, IT)

Mesenchymal stromal cells (MSC) are multipotent cells with 
immunomodulatory properties, capable to escape immune 
rejection allowing their use in an HLA-mismatched setting. 
We describe a multi-centre experience which started in May 
2008 and relied on the use GMP-grade unrelated HLA-dispa-
rate donors’ bone marrow-derived MSCs, expanded in Platelet-
Lysate -containing medium. 11 pts (4 to 15 years) transplanted 
for malignant (N=8) or non-malignant (N=3) diseases, received 

iv MSCs for acute or chronic grade I-IV GvHD, which was 
resistant to multiple lines of immunosuppression. Twenty-one 
MSC infusions were given to 11 pts. The median dose per infu-
sion was 1.2 x 106/kg. Response to treatment was evaluated 
28 days after infusion. Overall response (OR) was 75%, with 
complete response (CR) in 25% of the cases. 
We further developed a second part of the study from August 
2009 in order to allow an earlier use of MSCs. 15 pts (7 adults, 
8 pediatric) aged 1-58 years received iv MSCs infusions for 
steroid resistant acute or chronic GvHD grade II-IV. All patients 
developed GvHD after HSCT performed for malignant (N=12) 
or non malignant diseases (N=3). GvHD presented as acute in 
13 cases and chronic in 2, it involved a single organ in 9 pts (6 
skin, 3 gut) and multiple organs in the other cases. Pts received 
2 to 6 MSC infusions aiming at 1x106/kg recipient body weight 
MSCs for each infusion. In this series OR was 70 %, and CR 
30%. None of the patients affected by chronic GvHD benefi ted 
from MSC infusion. Both skin and gut GvHD presented a good 
response rate, skin showing an earlier response (2 to 4 days) 
compared to gut (5 to 7 days). Patients with multiple organ 
involvement seem to show a worse response to treatment. In 
all 36 treated pts no side effects were observed at MSC infu-
sion. All responder pts could eventually taper ongoing immu-
nosuppression. Seven pts presented GvHD recurrence 2-5 
months after infusion. Four pts developed chronic GvHD. 30 
out of 36 treated patients are alive and in complete remission 
from their haematological disease with an average follow-up of 
15.5 months from MSC infusion (range 1-29 months). 1 pt is 
alive with overt relapse of ALL, 2 pts died from GvHD complica-
tions, 3 pts died from infectious diseases. The present study 
underlines the safety of PL-expanded MSC use in children 
and adults. MSC effi cacy seems to be greater in acute than in 
chronic GvHD, even after failure of multiple lines of immuno-
suppression.

P453
The impact of donor-recipient matching for non-classical 
HLA-E and HLA-G, and HSP70-hom (HSPA1L) alleles on 
HSCT outcome
K. Bogunia-Kubik (1), E. Jaskula (1), K. Gebura (1), 
A. Marzec (1), M. Iwaszko (1), K. Koscinska (2), M. Polak (2), 
M. Sedzimirska (2), A. Lange (1,2)
(1) L. Hirszfeld Institute of Immunology and Experimental 
Therapy, Polish Academy of Sciences (Wroclaw, PL); (2) Lower 
Silesian Centre for Cellular Transplantation & National Bone 
Marrow Donor Registry (Wroclaw, PL)

Objectives: The present study aimed to determine whether 
typing for non-classical HLA (HLA-E and HLA-G locus) and 
non-HLA (HSP70-hom/HSPA1L) alleles may optimize donor-
recipient matching be of prognostic value for the outcome of 
allogeneic haematopoietic stem cell transplantation (HSCT). 
Methods: One-hundred patients (F/M=45/55; diagnosed mainly 
with haematological malignancies (n=87), 10 with inborn errors 
and 3 with anemia; receiving myeloablative (n=41) or reduced 
intensity conditioning (n=59) regimen; grafted from sibling 
(n=45) or unrelated (n=55) donors; transplanted with PBPC 
(n=87) or BM (n=13)) and their donors were investigated. 
Patients and their donors were typed for the presence of two 
HLA-E alleles (*0101, *0103) coding expressed HLA-E mol-
ecules, the HLA-G ins/del polymorphism, and the HSP70-hom 
(HSPA1L) (+2763 G/A) alleles.
Results: Acute graft-versus-host disease (GvHD) (grade III-IV) 
was more frequent in patients carrying the HSP70-hom (+2763) 
AA genotype (39% vs 18%, p=0.062, for grade III-IV GvHD). 
The incidence of aGvHD (grade II-IV) was higher after HLA-E 
mismatched transplants (67% vs 34%, p=0.040) being matched 
at the high resolution level for 5 classical HLA loci (HLA-A, B, 
C, DRB1 and DQB1).
HLA match for 5 classical loci associated with a higher incidence 
of HHV-6 infection before +100 day after transplantation (>100 
copies/105 blood cells, 19.5% vs 0%, p=0.069). HHV-6 infection 
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was not observed after HLA-E mismatched transplants (0% vs 
24%, p=0.035).
Fatal complications were more frequent among acute GvHD 
cases (58% vs 28%, p=0.003). Recipient HLA-E*0103 homozy-
gosity was associated with improved likelihood of patient 3 yrs 
overall survival (100% vs 55%, p=0.095). This tendency was 
also seen in patients transplanted with donors carrying the 
HLA-G del/del genotype (68% vs 48%). The presence of HLA-
E*0103, 0103 in the patients and/or HLA-G del/del in the donors 
signifi cantly facilitated the survival (73% vs 44%, p=0.033).
Conclusion: Extended MHC genotyping (including non-
classical HLA-E and G alleles and non-HLA genes) in addition 
to donor-recipient matching for classical HLA loci is of prognos-
tic value for the outcome of allogeneic HSCT.
Supported by the MNiSW grant No. N-N402-193335.

P454
Development of an algorithm to predict acute GvHD 
and chronic GvHD in HLA-matched sibling, non-T cell 
depleted haematopoietic stem cell transplants
K.F. Pearce (1), J. Norden (1), M. Collin (1), I. Hromadnikova 
(2), P. Sedlacek (3), J.J. Cornelissen (4), D. Wolff (5), A. Aubano 
(6), U. Holtick (7), C. Scheid (7), G. Socie (8), H. Greinix (9), 
E. Holler (10), A.M. Dickinson (1)
(1)Newcastle University (Newcastle upon Tyne, UK); (2)Charles 
University (Prague, CZ); (3)University Hospital Motol (Prague, 
CZ); (4)Erasmus MC (Rotterdam, NL); (5)Rostock University 
(Rostock, DE); (6)Hospital Clinic (Barcelona, ES); (7)University 
of Cologne (Cologne, DE); (8)Hopital St. Louis (Paris, FR); 
(9)Medical University of Vienna (Vienna, AT); (10)University of 
Regensburg (Regensburg, DE)

Objectives: The EBMT risk score has been developed to predict 
survival in haematopoietic stem cell transplant cohorts (Grat-
wohl et al, 2009). Here we develop a scoring algorithm which 
could be used to predict the occurrence of GVHD (acute and 
chronic) utilising clinical and genetic variables.
Methods: The cohort consisted of 442 HLA-matched sibling 
patient and donor pairs collected from Barcelona, Cologne, 
Newcastle, Paris, Prague, Regensburg, Rostock and Vienna. 
The transplants were non-T cell depleted. Adult patients were 
studied where 51.4% had acute leukaemia , 18.6% had chronic 
myeloid leukaemia (CML) and 14.8% had lymphoma. The pre-
transplant clinical variables which acted as predictors of out-
come were female donor to male patient, stem cell source and 
age of patient or age of donor.
Results: After summation of potential predictors, the propor-
tion of cases with acute GVHD II-IV increased as the score 
increased (Cochran-Armitage test, p=0.009). This trend was 
much less pronounced for acute GVHD III-IV. After introduc-
tion of the score variable into a logistic regression model for 
acute GVHD II-IV, the odds ratio was 1.28 (95% confi dence 
interval 1.05-1.57, sensitivity 45.9%, specifi city 65.3%). For 
chronic GVHD, additionally acute GVHD and reduced inten-
sity conditioning (RIC) acted as predictors. After summation of 
the potential predictors, the proportion of patients with chronic 
GVHD increased as the score increased (Cochran Armitage 
test, p<0.0005). The odds ratio of the risk score was 1.62 (95% 
confi dence interval 1.33-1.98, sensitivity 70.1%, specifi city 
51.3%. We are in the process of further developing the models 
to establish if the addition of selected single nucleotide poly-
morphisms (SNPs) previously associated with acute GVHD II-
IV, e.g. cytokine SNPs IL-13, IL-6, IFN-  and IL-10, improve 
predictive power.
Conclusion: Preliminary analysis has suggested that it is 
feasible to construct a scoring instrument comprising clinical 
pre-transplant variables to predict occurrence of acute GVHD 
II-IV. Pre-transplant clinical variables and, additionally, RIC 
and occurrence of acute GVHD can also be used to predict 
chronic GVHD. Further work is in progress to establish if pre-
dictive power can be improved by addition of selected SNP 
variables.

P455
Infl iximab salvage of allo-HCT patients with steroid 
refractory acute graft-versus-host disease. A single-centre 
long-term follow-up study
H. Sengelov, L. Vindelov, C. Moser, C. Heilmann
National University Hospital (Copenhagen, DK)

Recipients of allogeneic hematopoietic cell transplantation 
(HCT) with steroid refractory acute graft versus host disease 
(aGVHD) have a dismal prognosis. Salvage treatment with the 
tumor necrosis factor  (TNF- ) chimeric antibody infl iximab 
has been used, but sparse data on outcome exists.
Fifty-four HCT recipients were treated with infl iximab for steroid-
refractory acute Graft Versus Host Disease (aGVHD) between 
January 2000 and May 2010. We retrospectively evaluated 
response and long-term survival after salvage with infl iximab. 
Median patient age was 50,9 year (25-73), 35 males and 19 
females. Conditioning was myeloablative in 16 patients, non-
myeloablative HCT in 38 patients. Acute GVHD was consid-
ered steroid-refractory if there was no change in overall aGVHD 
grading within the fi rst week of treatment, or if aGVHD stage 
in one organ increased one stage during steroid treatment. At 
fi rst dose of infl iximab, 50 patients received prednisolone 2 mg/
kg, 4 patients received 1 mg/kg. Infl iximab was administered 
intravenously at a dose of 10 mg/kg once a week. Infl iximab 
was discontinued when GI-GVHD was stage 0, or skin GVHD 
was stage 2 or less. In case of severe infection, infl iximab was 
postponed or stopped. A median of 3 infl iximab doses (range 
1-11) was given.
The grading of aGVHD and organ involvement at the time of 
salvage is shown in table 1.
Median time from HCT or DLI to diagnosis of aGVHD was 117,5 
days (range 17-417), and median time from high-dose steroid 
to salvage with infl iximab was 6 days (range 1-70). An overall 
response (complete remission (CR) or partial remission (PR) 
without progressive disease (PD) in any organ) was achieved 
in 42 (78%) of the patients. CR was obtained in 33 (61%) of 
the 54 patients. The median time from start of infl iximab to 
CR was 21 days (7-121). Overall survival was 31,5% with a 
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mean observation time of 40,0 months (2,6-101,5). The median 
overall survival in patients who achieved CR (n=33) was 44,6 
months (95% CI = 8,7 to 80,4 months), versus 1,5 months (95% 
CI = 0,8 to 2,2 months) in patients who did not (n=21) (Fig 2). 
Causes of death in the non-CR group of patients (n=20) were: 
GVHD (12), infection (4), relapse (1), and other (3). Causes of 
death in the CR group (n=17) were: infection (10), relapse (4), 
and other (3).
Conclusion: Complete remission with infl iximab was obtained in 
61% of this cohort, and 48% of these were long-time survivors. 
Infection remains a major problem.

P456
Risk and prognostic factors for acute graft-versus-host 
disease defi ned by NIH consensus criteria
B.S. Cho, S.E. Lee, S.A. Yahng, K.S. Eom, Y.J. Kim, H.J. Kim, 
S. Lee, C.K. Min, S.G. Cho, D.W. Kim, J.W. Lee, W.S. Min, 
C.W. Park
St. Mary’s Hospital (Seoul, KR)

Objectives: The NIH has published consensus criteria (NCC) 
for the diagnosis of GVHD, which emphasized the manifesta-
tions of GVHD instead of the time of onset after SCT. There 
have been few trials to evaluate both risk and prognostic factors 
of acute GVHD (aGVHD) defi ned by NCC. In this context, the 
present study was designed to investigate risk and prognostic 
factors for aGVHD according to the new defi nition of the NCC. 
Methods: Between January 2002 to December 2008, 797 
patients underwent allogeneic SCT from sibling and unrelated 
donors for hematologic malignancies. To secure a homogene-
ous cohort, patients who had undergone previous allogeneic 
SCT and/or those who received donor lymphocyte infusion 
were excluded. Ultimately, 767 patients were selected for 
the analyses of risk factors for aGVHD (the fi rst cohort). Of 
these patients, 330 developed aGVHD by NCC (the second 
cohort) and were analyzed to assess the prognostic factors for 
aGVHD.
Results: The median age was 36 years (range, 15-68). Patients 
had various hematologic malignancies and were transplanted 
from sibling (n=485) and unrelated donors (n=282). Condition-
ing regimens consisted of myeloablative (n=532) and reduced-
intensity regimens (n=235). GVHD prophylaxis was based on 
administering calcineurin inhibitor with short-course methotrex-
ate. The cumulative incidences of aGVHD was 54.9% and 
aGVHD (n=330) consisted of classic acute GVHD (n=304) and 
late-onset (n=26) subtypes, and 77 patients who developed 
chronic features of GVHD before 100 days after SCT were not 
included as aGVHD. Multivariate analyses revealed signifi cant 
risk factors for aGVHD were younger age, unrelated donors, 
and myeloablative conditioning. Multivariate analyses of the 
second cohort including covariates associated with character-
istics of aGVHD at onset revealed GVHD-specifi c survival was 
signifi cantly lower in older age and advanced pre-SCT disease 
status, while skin-only aGVHD and lesser grade of aGVHD at 
onset were associated with signifi cantly higher GvHD-specifi c 
survival.
Conclusions: Our data demonstrate several risk factors for 
aGVHD defi ned by NCC and also reveal prognostic factors on 
the GVHD-specifi c survival. To our knowledge, this study repre-
sents the fi rst one demonstrating the risk factors and prognostic 
factors for aGVHD by NCC in a large cohort.

P457
Early treatment with ‘’high dose steroids’’ for 
aAllo-immune lung syndromes is associated with 
improved survival despite the presence of high viral 
loads of ‘’common cold viruses’’
J.J. Boelens, A.B. Versluys, C.A. Lindemans, S. Terhegge-
Lagro, R. Schuurman, M. Bierings
UMC Utrecht (Utrecht, NL)

Background: Alloimmune lung syndromes (allo-LS), including 
Idiopathic Pneumonia Syndrome and Bronchiolitis Obliterans, 
are severe life-treatening complications after HSCT. We recently 
found that a “common cold” respiratory viral (RV) infection early 
after SCT is an important predictor for the development of allo-
LS and that prolonged administration of immunosuppression, 
in patients with a respiratory viral (RV) infection, because of 
aGVHD, paradoxically had a protective effect on the develop-
ment of allo-LS (BBMT 2010). We therefore hypothesised that 
despite presence of a RV, alloLD should be treated with ‘high 
dose steroids (HDS)”. We prospectively studied the outcomes 
of the treatment of alloLS with a standard HDS-protocol” and 
compared this with our historical cohort.
Methods: All patients transplanted between Jan-2004 and Jul-
2010, for any indication, were included. All patients were tested 
for the presence of a RV using qPCR prior to HSCT and sub-
sequently weekly till discharge and after discharge only when 
having symptoms. AlloLS (IPS, BOS or BOOP: bronchiolitis 
obliterans organizing pneumonia) was diagnosed according 
international criteria, excluding infection (except presence of 
a RV). In 2006 the HDS treatment protocol was introduced 
when allo-LS was suspected: MP-pulse (10 mg/kg for 3 days), 
followed by 2 mg/kg/d prednisone, tapered 25% per week till 
0.5 mg/kg. After 4 weeks the MP-pulse was repeated, followed 
by 0.5 mg/kg/d for at least 1 mth. The MP-pulse was repeated, 
in case of suspicion on residual alloLS, with a maximum of 
6 times. Ciclosporine tough levels were maintained between 
150-250 ug/L. Before 2006 we were reluctant giving steroids 
because of the presence of a RV.
Results: 182 pts were included of whom 38 (21%; 15% IPS 
and 6% BO) developed an allo-LS. Follow up: 36 (1–76 mths). 
The overall survival was 63% (73% without alloLS, 43% with 
alloLS). 35/38 of the patients with an alloLS had a proven 
RV. Cause of death in the alloLS group was 90% TRM and 
10% relapse. 10 pts were treated according to old treatment 
guidelines, while 28 were included in the HDS protocol. The 
probability of OS was 20% for the “old treatment group” while 
54% of the patients within the HDS group survived (p=0.041). 
The viral load of the RV, expressed as CT-values, remained 
stable (median value 20: range 17–24) during the treatment 
with HDS.
In summary: Early initiation of HDS in alloLS improved survival, 
despite the presence of a RV (infection).

P458
Pharmacokinetics-based optimal dose prediction of 
mycophenolate mofetil in unrelated haematopoietic cell 
transplantation: proposal of strategies depending on 
donor source
K. Wakahashi (1), M. Yamamori (2), K. Minagawa (1), 
H. Kawano (1), Y. Kawano (1), A. Sada (1), Y. Katayama (1), 
T. Matsui (1)
(1)University Graduate School of Medicine (Kobe, JP); 
(2)Mukogawa Women’s University (Nishinomiya, JP)

Mycophenolate mofetil (MMF) has been widely used for GvHD 
prophylaxis after allogeneic stem cell transplantation (allo-
SCT). No clear advantage over methotrexate (MTX) has been 
reported except the fewer incidences of mucositis. Wide inter-
individual variation of plasma mycophenolic acid (MPA) levels 
could mask the benefi ts; hence, a retrospective evaluation was 
done on the potential effi cacy of individualization depending on 
MPA-area under the curve for hours 0 to 24 (AUC24). 
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Methods: Plasma total MPA levels on days 2, 9, and 16 were 
quantifi ed by reverse-phase HPLC. Median AUC24 at day 16 of 
41 patients given 3gMMF/day was 30.4 microg h/ml. Thus, the 
clinical outcomes in 36 unrelated bone marrow and cord blood 
transplantations (BMT&CBT) using MMF were analyzed based 
on AUC24 higher or lower than 30microg h/ml.
Results: Grades II to IV acute GvHD occurred in 29.4% of 34 
evaluable patients, which was signifi cantly lower in the high 
AUC group than the low one (15.8% vs 46.7%, p=0.04). This 
difference mainly originated from BMT patients (high vs. low 
AUC; 0% vs. 60%). Extensive chronic GvHD occurred in 13.3% 
of 30 evaluable patients. Chronic GvHD was signifi cantly sup-
pressed in high AUC group than in low AUC (0% vs. 30.8%, 
p=0.015). In CBT, no extensive chronic GvHD occurred regard-
less of AUC level. In BMT, there was a trend toward better OS 
and DFS at 3y in high AUC group. Whereas patients with low 
AUC in CBT displayed continuous high OS and DFS with no 
relapse, those with high AUC showed remarkably poor OS and 
DFS due mainly to high relapse rate (60%). There was no differ-
ence in the incidence of severe diarrhoea or cytomegalovirus-
antigenemia depending on AUC. Strong correlation between 
AUC24 and C2h, MPA concentration at 2hrs after administra-
tion, was observed (r²=0.657, p<0.0001). 
Conclusions: This study revealed a new strategy to fully ben-
efi t from MMF depending on donor source. The incidence of 
Grades II to IV acute GvHD in 3944 HLA-matched unrelated 
BMTs from Japan Marrow Donor Program, wherein MTX was 
used in the vast majority, is 40%. MMF is particularly useful 
to surpass MTX in unrelated BMT if AUC24 is higher than 
30microg h/ml. In CBT, AUC24 less than 30microg h/ml is good 
enough for GVHD prophylaxis and is critical to avoid relapse. 
The benefi t would be predictable by a single point monitoring, 
C2h during the early days after transplantation. Prospective 
randomized study on individualized administration is necessary 
to unveil the usefulness of MMF.

P459
Increased production of the infl ammatory cytokine 
IL12p70 by activated human blood dendritic cells is 
associated with increased severity of acute graft-versus-
host disease post-allogeneic stem cell transplantation
M. Sartor, J. Lau, D. Gottlieb, K. Bradstock
Westmead Hospital (Sydney, AU)

Introduction: The activation status of peripheral blood CD11c+ 
myeloid dendritic cells (DC) as assessed by CMRF-44 anti-
gen expression is highly associated with the severity of acute 
GvHD (Transplantation 2007; 83: 839–846). However, very little 
is known about the function of post transplant DC. We exam-
ined the relationship between DC functional properties and the 
severity of acute GvHD.
Method: Peripheral blood CD11c+ myeloid DC from 12 patients 
were studied weekly up to 8 weeks post transplant for pro-
duction of IL2, IL4, INFg, IL10 and IL12 using an intracellular 
cytokine fl ow assay. Mixed lymphocyte reactions were used to 
assess allogeneic immune responses in 5 patients. 
Results:IL12 was the only cytokine detected in post transplant 
DC. Five of 12 patients developed moderate to severe aGvHD 
(grade II-IV), the remaining 7 patients developed either no 
aGvHD or only grade I. In comparison with pre-transplant lev-
els of expression, patients with grade 11-1V had up to 4 fold 
higher percentage of CD11c+ DC expressing IL12 (median 
15.1%, range 11.2-20.9%) as compared to patients with grade 
0-1 aGvHD in whom there was no change from baseline values 
(median 6.6% range 2.8-8.9%) p=0.0025. Increased expression 
of IL12 was observed in CD11c+ DC commencing at day 25 
post transplant. Interestingly, analysis of paired samples from 5 
patients comparing sorted DC from donors with sorted DC from 
peripheral blood of transplant patients at day +30 post-trans-
plant showed a marked reduction in the capacity of post-trans-
plant donor DCs to stimulate 3rd party lymphocyte proliferation. 
None of these patients developed clinically signifi cant aGvHD.

Conclusion: production of IL-12p70 by CD11c+ myeloid DC 
correlates with severity of GvHD despite apparent defects 
in the capacity of these cells to elicit 3rd party proliferative 
responses.

P460
Expression of the chemokine receptor CCR5 on blood 
CD11c+ CD16+ dendritic cells post-allogeneic 
haemopoietic cell transplant is predictive for the 
development of acute graft-versus-host disease
M. Sartor (1), K. Shahin (1), D. Hart (2), K. Bradstock (1)
(1)Westmead Hospital (Sydney, AU); (2)Anzac Research 
Institute (Sydney, AU)

Introduction: Dendritic cells (DC) are centrally involved in the 
development of acute graft-versus-host disease (GvHD) fol-
lowing allogeneic hematopoietic cell transplantation (alloHCT). 
We previously showed that the activation status, as assessed 
by CMRF-44 antigen expression, of blood CD11c+ myeloid DC 
is highly associated with the severity of acute GvHD, and that 
activated DC may be detected in the circulation prior to clinical 
presentation of GvHD (Transplantation 2007; 83: 839–846). We 
also reported that there was also a positive correlation between 
aGVHD and the expression of the chemokine receptor CCR5 
on myeloid DC (Blood, 114, Suppl.: 2251, 2009). Because of 
the phenotypic and functional heterogeneity of the CD11c+ DC 
population, we further investigated the precise nature of the 
CD11c+ DC subset expressing CCR5 in the peripheral blood 
in 24 patients post alloHCT, and correlated the fi ndings with 
GVHD outcomes. 
Methods: Peripheral blood was collected twice weekly up to 
day 100 post transplant from 24 alloHCT patients. The expres-
sion of CCR5 receptor on CD11c+ and CD11c- DC subsets was 
evaluated using multiparameter fl ow cytometry. 
Results: Eleven of 24 patients developed acute GvHD (4 grade 
I, 7 grades II-IV), the remaining 13 patients had no GvHD. The 
percentage of CD11c++ CD16+ DC expressing CCR5 corre-
lated with the development of acute GvHD grades II-IV. The 
maximum CCR5 expression detected on CD11c+ CD16+ DC in 
patients developing grade II-IV GvHD (mean 36.0±6.9%, n=7) 
was higher than in those with grade 0-I GvHD (17.2 ± 3.2%, 
n=17) (p=0.0153), and occurred prior to the clinical onset of 
GVHD in 6 of 8 patients with CCR5 levels >20%. Levels of 
expression of CCR5 on other DC subsets, including CD16- 
CD11C+ DC, were not preditive for GVHD. 
Conclusion: Expression of CCR5 on circulating CD11c+ CD16+ 
myeloid DC post allo-HCT correlates with the development 
of moderate to severe GvHD. This observation may indicate 
altered homing patterns of these cells during the alloimuune 
response. Detection of raised numbers of CCR5+ CD11c+ 
CD16+ DC could allow earlier therapeutic intervention.

P461
Higher leucocyte dose in ECP therapy is associated with 
superior treatment outcomes for chronic GvHD
R. Whittle, F. Hammerton, H. Denney, P.C. Taylor
Rotherham General Hospital (Rotherham, UK)

Introduction: Extracorporeal Photopheresis (ECP), which 
involves the induction of apoptosis in harvested peripheral blood 
leucocytes and subsequent reinfusion, has proved effective in 
the treatment of steroid-refractory chronic Graft–versus-host-
disease (cGVHD). ECP cell treatment dose is variable with no 
recognised target cell dose. Retrospective review of treatment 
harvests was performed to assess correlation of leucocyte cell 
dose and clinical outcome.
Methods: 79 patients with steroid-refractory cGVHD were ECP 
treated for a minimum 3 months (3m). 63 patients continued 
ECP for at least 6 months (6m). Treatments were performed 
using the Therakos XTS™ ECP system (n=1580) or Cellex™ 
device (n=17). Patients received 2-weekly dual treatments for 
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3 m then monthly dual treatments for a further minimum 3 m. 73 
patients starting ECP were receiving steroids and 61 had cuta-
neous GVHD. Outcome was measured by change in steroid 
dose or change in overall skin score after 3 m and 6m of ECP.
Results: Higher mean 3 month total leucocyte dose was associ-
ated with an ability to taper steroids within the fi rst 3 months of 
ECP (n=51) compared to those without steroid reduction (n=16) 
(795 vs 565 x106 cells/kg; P=0.046). Patients achieving at least 
a 50% steroid reduction at 6 m (n=52) had a higher mean 3m 
cumulative leucocyte dose compared to non-responders (n=11) 
(797 vs 519 x106 cells/kg; P=0.043) and higher mean cell doses 
per treatment (61.5 vs 41.3 x106 cells/kg; P=0.06,NS). Patients 
who achieved steroid sparing by 6m (n=18) had the highest 
3m cumulative cell doses; (919x106 cells/kg; P=0.017). Patients 
in who steroid taper was possible by 3m and then maintained 
or further reduced steroid dose (n=45) had higher mean cell 
doses in the fi rst 3 m compared to steroid taper patients who 
experienced a reversal of dose reduction (n=7); (64.5 vs 37.2 
x106 cells/kg; P=0.043). Patients with durable reduction in skin 
score within 3 m (n=31) had a higher 3m mean cumulative leu-
cocyte dose than patients whose skin score worsened after ini-
tial improvement (n=9) (848 vs 561 x106 cells/kg; P=0.03).
Discussion: This data provides evidence that the number of 
harvested leucocytes obtained during ECP is associated with 
an ability to reduce or cease steroid administration in cGVHD. 
Higher leucocyte dose was also associated with sustainable 
cutaneous GVHD improvement. These fi ndings support tailor-
ing treatment based on individual leucocyte harvests to improve 
likelihood of treatment response.

P462
Improved control of advanced disease and reduced 
bacterial and fungal infections in patients with everolimus 
and mycophenolate as GvHD prophylaxis
R. Marks, H. Bertz, R. Wäsch, W. Melchinger, J. Finke
University Hospital (Freiburg, DE)

Tolerance induction together with sustained disease control are 
critical for longterm survivors after allogeneic hematopoietic 
cell transplantation (HCT). Although calcineurin inhibitors (CNI) 
are being used for the prevention of GvHD, tolerance induction 
might be hampered due to deteriorated function of regulatory T 
cells (Treg). Additional data suggest that inhibition of the mam-
malian target of rapamycin results in suppressed T cell allore-
activity and in sustained Treg function. To explore the effi cacy 
of CNI-free GvHD prophylaxis regimen, we initiated a phase I/II 
trial using everolimus and mycophenolate-sodium (MMF-Na) as 
GvHD prophylaxis in HCT pts (EM group, n=23) using periph-
eral stem cell (PBSC) grafts. Five additional CR1 pts received 
EM+alemtuzumab (10 mg, EMA group). The diagnoses were: 
AML/MDS (n=16), ALL (n=3), CML/MPS (n=3), T-PLL (n=1), 
NHL/CLL (n=6), median age: 49,2 years. 22/28(78%) patients 
were at high risk (> CR1/CP, untreated) for early relapse. Con-
ditioning included fl udarabin based reduced intensity (n=24) 
or standard regimens containing busulfan (n=2) or clofarabine 
(n=2). PBSC grafts were obtained from unrelated (n=20) and 
related (n=8) HLA-matched donors. No graft failure occurred, 
20/26 pts showed complete donor chimerism on day +30. T cell 
reconstitution on day +30 was: CD4+: EM 251,0±101,4, EMA 
7,0±14,2; CD8+: EM 175,0±513,9, EMA 6,0±1,9. No grade IV/V 
toxicities were observed due to the study medication. After a 
median follow up of 16,2 months, 4 relapses (16,7%) occurred 
and 9 pts (32,1%) have died. The causes were: progressive 
disease (n=2), GvHD (n=2), viral infections (n=3), post-surgery 
thrombembolism (n=1), and one unknown. Treatment related 
mortality after 1 year was 21,4%. Early recovery of T cell immu-
nity correlated with mild skin GvHD, acute GvHD Grade III-IV 
could be observed in 7/26 pts. Chronic GvHD occurred in 16/22 
pts (moderate n=8, severe n=3). In the fi rst year after HCT no 
severe bacterial or fungal infections were observed even in 
cases with prolonged everolimus treatment. The median over-
all survival was 21 months (EM group) or not reached (EMA 

group). In conclusion, GvHD prophylaxis with everolimus and 
MMF-Na is feasible but results in an increased frequency of 
moderate chronic GvHD without major bacterial and fungal 
infections. Since this sustained alloreactivity might reduce the 
risk of relapse this regimen could be suited for patients under-
going HCT with advanced or uncontrolled malignant disease.

P463
Outcome and risk factors for bronchiolitis obliterans 
following allogeneic stem cell transplantation
H.H. Uhlving, C.B. Andersen, C. Heilmann, H. Sengeløv, 
N. Jacobsen, K. Müller
Rigshospitalet (Copenhagen, DK)

Background: Bronchiolitis Obliterans (BO) is considered a man-
ifestation of chronic graft-versus-host disease (GvHD) affecting 
2-20% of patients receiving allogeneic stem cell transplantation 
(SCT). T-cell mediated allorecognition of lung tissue-antigens 
is thought to constitute a central basic event, but the patho-
genesis is otherwise incompletely understood. Lung biopsy is 
considered a mainstay in the diagnosis. 
Our aim was to investigate the prognostic value of histopathol-
ogy in lung biopsies in patients suspected for BO and to identify 
patient-, donor- and transplant related factors related to BO.
Methods: Retrospective analysis of Danish SCT-patients trans-
planted between 2000 and 2010, who had BO verifi ed by lung 
biopsy (n=21). All Danish SCT-patients without biopsy-verifi ed 
BO from the same period (n=741) were used as controls. 
Results: Twenty-one patients with histological manifestations 
of BO were included. Median time from SCT to biopsy was 
406 days (range 99-1127). BO was associated with Busulfan 
based conditioning (40% vs. 20%, p=0,042), while total body 
irradiation was less common (60% vs. 80%, p=0,047). More 
BO-patients than controls had a Karnofsky score 90 before 
SCT (90% vs. 60% p=0,0049). CMV seropositivity tended to 
be more common in the BO group (p=0.055). Overall survival 
in the BO group did not differ signifi cantly from the controls. 
Parameters evaluated but not found signifi cantly related to BO, 
included patient and donor age, sex, presence and grade of 
acute GvHD, time from diagnosis to SCT, malignant vs. non-
malignant diagnosis, donor match, graft type and celldosis.
Conclusion: Conditioning with Busulfan was associated with 
increased risk of BO, while Karnofsky score was signifi cantly 
higher in transplants complicated by BO. These fi ndings could 
indicate that trauma leading to BO primarily occurs during SCT. 
Busulfan toxicity may increase lung-tissue vulnerability. This is 
in line with the notion that development of GvHD depends on 
infl ammatory activation of the tissues in addition to T cell medi-
ated alloreactivity towards specifi c antigens. The fact that over-
all survival in BO patients was similar to that of the controls may 
indicate an increased therapeutic focus as well as signifi cant 
effi ciency of the given treatment once a diagnosis of BO has 
been established.

P464
Experience with extracorporeal photopheresis for treat-
ment of acute steroid refractory graft-versus-host disease
S. Fritsch (1), T. Herold (1), C. Teepe (1), A. Rank (1), 
G. Ledderose (1), A. Hausmann (1), H.-J. Kolb (2), J. Tischer (1)
(1)Ludwig-Maximilians-University (Munich, DE); (2)University 
of Munich (Munich, DE)

Steroid refractory acute graft versus host disease (GvHD) fol-
lowing hematopoietic cell transplantation is accompanied by 
high morbidity and mortality. Up to now there is no established 
second-line treatment for this group of patients. Extracorporeal 
photopheresis (ECP) is an extracorporeal photochemotherapy 
resulting in immunomodulation and has shown benefi t in the 
treatment of severe chronic GvHD.
We retrospectively analyzed 50 patients with steroid refractory 
acute GvHD treated by ECP at the Ludwig-Maximilians-University 
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hospital munich between 2006 and 2010, 30 of them have been 
previously reported in 2009. Grade of acute GvHD was II in 12 
patients (24%), III in 21 patients (42%) and IV in 17 patients 
(34%). Onset of acute GvHD was in median 19 days after 
transplantation. Refractoriness to corticosteroids was defi ned 
as progression or persistence of GvHD after treatment with 
prednisolone 1-2 mg/kg every 8 hours over a period of 3 days. 
Patients were treated twice weekly until clinical response, every 
second week thereafter. Complete response (CR) was defi ned 
as discontinuation of corticosteroid therapy following ECP, par-
tial response (PR) as reduction to a maximum of 10 mg per 
day and minor response (MR) was reduction by 50%. No pos-
sibility of steroid reduction or a reduction less than 50% of the 
initial dose at ECP start judged as no response (NR). After 15 
ECP treatments (median) over 64 days (range 8-227 days) 13 
patients (26%) obtained CR, 20 PR (40%), 9 MR (18%) and 
8 patients (16%) showed no response (NR). Overall survival 
(OS) during a follow-up time of 1073 days (median 433 days) 
was 46% (23 patients) with a median OS of 300 days. Patients 
with acute GvHD grade II (OS 67%) and III (OS 57%) survived 
signifi cantly better than grade IV (OS 18%), p=0,04. Patients 
with onset of GvHD before day 19 after transplantation showed 
signifi cantly poorer survival (32%) compared to patients with 
late onset (60%), p=0,008. The number of organs, which were 
affected by GvHD, also had signifi cant infl uence on survival: 
69% in patients with one or two organ GvHD compared to 14% 
(3 or more organs involved), p<0,001. 
ECP may improve OS and clinical outcome in patients with 
steroid resistant acute GvHD. Further studies are needed to 
characterize patient subgroups that profi t most from this well 
tolerable therapeutic option.

P465
Differential induction of IDO and the kynurenine pathway 
by pre-transplant serotherapy
K. Landfried (1), W. Zhu (2), D. Wolff (1), J. Hahn (1), J. Ammer 
(1), R. Andreesen (1), P. Oefner (2), E. Holler (1)
(1)University Medical Centre (Regensburg, DE); (2)University 
of Regensburg (Regensburg, DE)

Objective: Polyclonal (ATG Fresenius(R), thymoglobuline(R)) 
and monoclonal (alemtuzumab) T cell antibodies are used 
for in vivo T cell depletion prior to allogeneic SCT. Differential 
immunological effects have been postulated. To assess the 
potential activation of indol-amine-2,3-dioxygenase (IDO) in 
the course of pretransplant conditioning and serotherapy we 
measured serum and urine levels of tryptophan and selected 
kynurenines.
Patients and methods: 40 patients receiving either related or 
unrelated donor SCT were included. Serum and urine samples 
were collected prior to conditioning and on d0. All patients gave 
written informed consent. Tryptophan (Trp) and its catabolites 
kynurenine (KYN) and quinolinic acid (QA) were measured by 
liquid chromatography - triple quadrupole mass spectrometry 
and KYN/Trp ratios were calculated as an indicator of IDO 
activity. 
Results: Mean levels of urine and serum metabolites increased 
at day -1 or 0. In urine, QA rose from 5.2 (0.7, mean±SE) to 7.0 
(1.4) nmol mmol-1 creatinine (ns), KYN from 1.0 (0.1) to 4.9 
(0.8) (p<0.001), and the KYN/Trp ratio from 0.13 (0.02) to 0.33 
(0.07) (p=0.006); serum levels showed comparable increases, 
e.g. from 2.9 (0.16) to 3.7 (0.39) for KYN (p=0.05) and from 
0.05 (0.01) to 0.07 (0.01) for KYN/Trp (p=0.05). The increases 
were exclusively explained by the use of polyclonal ATG, for 
urinary KYN (UKYN) this response was dose-dependent: 10 
pts did not receive any serotherapy and d0 UKYN was 1.9 (0.6). 
17 Pts receiving 10 mg/kg ATG F had mean UKYN levels of 4.2 
(0.6; p=0.02), and 11 pts receiving 20 mg/kg ATG F (n=10) or 
thymoglobuline (n=1) had mean levels of 8.8 (2.2; p=002 vs 
ATGF 10 mg/kg). In contrast, 2 pts treated with alemtuzumab 
showed only a moderate increase in UKYN to 3.3 (0.1; ns vs 
untreated pts). In multivariate analysis, neither conditioning nor 

underlying disease had a signifi cant impact, whereas use of 
polyclonal ATG was the only signifi cant factor (OR 13.3 (95% 
CI 1.4-126, p=0.02).
Conclusion: Our data demonstrate activation of the kynurenine 
pathway by serotherapy using polyclonal anti-thmyocyte glob-
ulines (ATGs). An IFN  release induced by ATG might in turn 
activate IDO. Tryptophan catabolites exert profound suppres-
sive effects on T cell, thus our observation reveals a possible 
immunosuppressive mechanism of ATGs. As IDO is strongly 
involved in induction of regulatory T cells, the differential effects 
of ATGs vs alemtuzumab on T regs might be explained by our 
observation.

P466
Xerostomy after haematopoietic stem cell transplantation: 
an immunohistochemical and morphometric study of 
minor salivary glands
M.E.P. Correa, T.C.B. Soares, M.L. Cintra, E.C.M. Miranda, 
C.A. De Souza
University of Campinas (Campinas, BR)

Background: Chronic graft versus host disease (cGVHD) is an 
alloimmune infl ammatory process, which results from a donor-
origin cellular response against host tissues. 72-83% of patients 
treated with hematopoietic stem cell transplantation (HSCT) 
present oral cGVHD. Both, prior HSCT conditioning regimen 
and cGVHD could cause salivary gland damage and infl amma-
tion, leading to xerostomia. Then, signifi cant oral complications 
develop. T-cells are critical for the induction of cGVHD. 
Objective: to compare mucous producing relative acinar area, 
fi brous relative acinar area and mononuclear cells subsets in 
minor salivary glands (MSG) of normal individuals and HSCT 
patients with- and without cGVHD. 
Results: 59 patients treated by conventional HSCT entered 
the study (36 with- and 23 without oral cGVHD). Control group 
consisted of 19 MSG from normal individuals. MSG biopsies 
were taken at clinical diagnosis of cGVHD after HSCT. His-
tological sections were studied on H&E, PAS and Masson’s 
Tricromy (for measurements of relative acinar area), LCA, 
CD45RO, CD4, and CD8 staining. Digital images were ana-
lyzed through Imagelab and LimiarK software. Signifi cant dif-
ferences for all immunomarkers were found comparing the 
2 groups of HSCT patients. But, no differences were found 
between control group and non- cGVHD patients for the same 
markers. In the same way, Masson’s Tricromy+ acinar area 
showed signifi cant differences when were compared the 
2 groups of HSCT patients, but no differences were found 
between control group and non- cGVHD patients. PAS+ aci-
nar area exhibited signifi cant differences when the 3 groups 
were compared each other. 
Conclusion: Lymphocyte number and fi brosis in MSG of non-
cGVHD patients was shown to be similar to that in control 
group. So, functional acinar loss is probably the result of condi-
tioning chemotoxicity while fi brous is the later result of infl am-
matory activity of cGVHD. These fi nding may be the cause of 
long standing xerostomia that is observed even in patients who 
did not develop cGVHD, and also the reason why it is observed 
persistence or worsening of xerostomia in patients with cGVHD 
late.
Support: FAPESP.

P467
A histological study of cGvHD in liver
M.E.P. Correa, T.C.B. Soares, M.L. Cintra, A.P.C. Lupinacci, 
E.C.M. Miranda, C.A. De Souza
University of Campinas (Campinas, BR)

Background: Hepatic cGVHD can present as elevation of 
serum alanine aminotransferase (ALT), alkaline phosphatase 
(AF), and  glutamyl transferase as well as slowly progressive 
cholestatic jaundice and acute hepatocellular injury. According 
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to the NIH Consensus, histological similarities between acute 
and chronic liver GVHD do not allow to have a defi nitive diag-
nosis of liver cGVHD when no other organ has a diagnostic or 
distinctive sign of cGVHD. 
Aim: to analyze mononuclear cells subsets in liver samples of 
cGVHD patients, diagnosed by the traditional classifi cation, and 
correlate it with the NIH histological criteria for liver GVHD. 
Methods: samples of liver biopsies of 36 patients who under-
went to an identical sibling myeloablative allogeneic hemat-
opoietic stem cell transplant (HSCT) were studied. The biopsies 
were taken when patients presented sign or symptoms of liver 
cGVHD. Concomitant infection or medication was ruled out. 
Biopsy sections were stained for H&E and for immunohisto-
chemical technique targeting LCA, CD4, CD8 and CD138. 
The samples were blindly and independently analyzed by two 
observers, based on the NIH criteria for liver cGVHD and com-
pared with liver biopsies taken from non-HSCT patients. Digital 
images were analyzed through Imagelab software for cell quan-
tifi cation. Statistical study was done by Spearman’s correlation 
and paired t-test. 
Results: showed an increased number of immunomarked cells 
was seen in cGVHD liver, but CD138. Positive correlation was 
found between liver CD4+ (r=85%; p< 0.0001), CD8+ (r=60%; 
p=0.002) e CD45+ (r=46%; p= 0.01) cells number/mm2 which 
confi rmed the cGVHD diagnosis. Also, degenerative changes 
in the ductal epithelium (r=53; p=0.001), bile ducts infi ltrated 
by lymphocytes (r=48; p=0.003), bile duct loss (r=35; p=0.03), 
portal infl ammation (r=54; p=0.001), periportal infl ammation 
(r=57; p< 0.0001) were correlated with cGVHD. 
Conclusion: those NIH criteria were confi rmed as correlated 
with liver cGVHD diagnosis. 
Support: FAPESP.

P468
Increased expression of the chemokines CXCL10 and 
CXCL11 are associated with the development of 
graft-versus-host disease
S. Ahmed (1), J. Norton (1), X.W. Nong (1), B. Turner (1), 
E. El-gezawy (1), M. Collins (1), I. Hromadnikova (2), 
P. Sedlacek (2), A.M. Dickinson (1)
(1)Newcastle University (Newcastle, UK); (2)Charles University 
(Prague, CZ)

Background: Graft versus host disease (GVHD) remains one of 
the major causes of morbidity and mortality in HSCT (Haemat-
opoetic stem cell transplantation). Cytokines and chemokines 
and their receptors play a pivotal role in all phases of GVHD. 
These molecules provide an important signalling pathway for 
activation and recruitment of effector cells into sites of infl am-
mation an have been implicated in the rejection of allogenic 
transplants. Three such chemokines, which have been reported 
to play a role in transplant rejection are CXCR9, CXCR10 and 
CXCR11. These three chemokines share a single receptor, 
CXCR3, which is expressed by T lymphocytes and NK cells. 
They are inducible by IFN-  and IFN-  mediated signals and 
are expressed at sites of infl ammation. They attract and acti-
vate cells bearing the CXCR3 receptor which results in traffi ck-
ing and proliferation of T lymphocytes and NK cells cells at the 
site of infl ammation. Recent studies have reported increased 
serum CXCL10 levels and increased epidermal expression in 
aGVHD skin biopsies.
Methods: We have investigated CXCL10 and CXCL11 gene 
expression in normal skin samples, clinical aGVHD skin sam-
ples and in a skin explant model of GVHD by real time PCR 
and Immunohistochemistry. The levels of these chemokines 
were also analysed in the sera of GVHD patients pre and post 
transplant.
Results: CXCL10 and CXCL11 gene expression was signifi cantly 
increased in acute GVHD skin samples in comparison to normal 
skin samples, p<0.012 for CXCL10 and p<0.003 for CXCL11. 
Additionally in the skin explant model GVHR positive samples 
had signifi cantly higher expression by  immunohistochemistry

for CXCL10 and CXCL11 (p=0.007 and p<0.01, respectively). 
Similar results were observed with acute GVHD positive clinical 
biopsies. We observed signifi cantly increased levels of CXCL10 
and CXCL11 in acute GVHD patient sera (CXCL10 day 14 
p<0.0003 and day 28 p<0.0001, CXCL11 day 14 p<0.001 and 
day 28 p<0.003) and in chronic GVHD patient sera (CXCL10 
6 months p<0.02, CXCL11 6 months p<0.02 and 12 months 
p<0.0001) compared to controls. 
Conclusions: The results indicate a prominent role of CXCL10 
and CXCL11 in the pathogenesis of GVHD.

P469
Development of a population-based cost-effectiveness 
model of chronic graft-versus-host disease in Spain
J. Sierra (1), J.A. Perez-Simon (2), C. Crespo (3), 
J.M. Rodriguez (4), M. Brosa (5)
(1)Hospital de la Santa Creu i Sant Pau (Barcelona, ES); 
(2)Hospital University Virgen del Rocío/CSIC/ University of 
Sevilla (Sevilla, ES); (3)University of Barcelona (Barcelona, 
ES); (4)Cellular Technologies (J&J Company) (Madrid, ES); 
(5)Oblikue Consulting (Barcelona, ES)

Objective: Chronic graft-versus-host disease (cGVHD) is the 
leading cause of late non-relapse mortality after hematopoietic 
stem cell transplantation (HSCT). Chronic GVHD also has a 
deleterious effect on quality of life in surviving patients who are 
cured of their underlying disease. Immunosuppressive drugs 
such as mycophenolate mofetil (MMF) and rapamycin are fre-
quently used as second line treatment (after corticosteroids and 
calcineurin inhibitors), whereas new strategies such as Rituxi-
mab (Rmb), Imatinib (Imt) and Extra-corporeal photopheresis 
(ECP) are being evaluated as third line treatment.
The purpose of the study was to develop a population-based 
simulation model of cGVHD in Spain and to quantify the poten-
tial health and economic impact of ECP compared to Rmb or 
Imt, all of them in addition to the usual approach for cGvHD not 
resolved with prior treatment.
Methods: The model assessed the incremental cost-effective-
ness ratio (ICER) and the incremental cost-utility ratio (ICUR) 
of ECP versus Rmb or Imt for 1,000 hypotetical patients. Micro-
simulation is a discrete simulation technique which represents 
single individuals behaviour in a complex system (multiorganic 
failure). Model probabilities were obtained from literature and 
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internet search of relevant medical databases (e.g. PUBMED, 
MEDLINE, CINAHL, DARE, NHS EED, HTA) as well as a tar-
geted search of relevant professional bodies Treatment path-
ways and adverse events where derived from expert opinion. 
Local data on health resources use and costs were used and 
validated by clinical experts. The time horizon of the study was 
5 years and only direct local medical costs (in euros 2010) were 
considered.
Results: Results show that the acquisition cost of ECP is 
already compensated at 6 months due to its higher effi cacy. 
Improvement differences of 7.2% and of 12.3%, respectively, 
for Rmb and Imt are shown at fi rst year. The higher effi cacy of 
ECP leads to a gain of 0.017–0.033 Quality Adjusted Life Year 
at fi rst year and 0.09-0.13 at year 5 when compared to Rmb 
or Imt. The cost of ECP is lower than Rmb (10,000-13,000€) 
and Imt (14,000-16,000€). After 6 months, ECP was dominant 
versus Rmb and Imt for all scores.
Conclusions: Results from this study show that using ECP as 
third-line therapy for cGvHD results in a dominant strategy 
(cheaper and more effi cacious) at fi ve years with respect to 
using Rmb or Imt.

P470
IL-17 and CCR6 positive cells are present in the skin 
and gut with toxic lesions and even more pronounced in 
aGvHD
A. Klimczak, A. Lach, E. Jaskula, A. Lange
Polish Academy of Sciences (Wroclaw, PL)

Objectives: Graft versus host disease (GvHD) is a multistep 
infl ammatory process triggered by allogeneic activation of donor 
T cells in the skin and intestine. Biologically is described as a 
cytokine storm. More recently Th17/CD4+ cells were shown to 
be active in infl ammatory bowel disease as a pro-infl ammatory 
cytokine. Therefore, we performed a study on the presence of 
Il-17+ and CCR6+ cells in the affected tissues in patients after 
hematopoietic stem cell transplantation (HSCT). 
Methods: 28 specimens (16 skin and 12 digestive tract biop-
sies) obtained from 18 patients (3 with toxicity and 15 with 
aGvHD post HSCT) were assessed immunopathomorphologi-
cally for the presence of T cells (CD3, CD4, CD8), activation 
marker DR and for the presence of IL-17 and CCR6 (paraffi n 
block sections). Moreover, the tissue infi ltrating cells were iso-
lated from the biopsied tissues (after enzyme digestion) stained 
and read by cytometry for profi ling, and assessed for mRNA 
IL17 gene expression. 
Results: IL-17+ cells were present in all tissue sections in areas 
with lymphocyte infi ltrations, however, in the skin were rather 
scarce and no more than 1 or 2 IL-17+ cells were present in 3 
high power fi elds (HPF: 400x). CCR6 were more frequent, and 
characteristic granular staining was seen in more than 10 cells 
per 1 microscopic HPF. Moreover, CCR6 positivity was clearly 
seen in keratinocytes, especially in areas with aberrant expres-
sion of DR antigens. 
In the gut the contribution of IL-17 and CCR6 positive cells was 
greater than in the skin, and IL-17 positive cells were in 10-20% 
of all mononuclear cells. CCR6 was present on infi ltrating cells 
and also in some crypt epithelial cells. Six digestive tract biop-
sies with toxic lesions were less infi ltrated with infl ammatory 
and IL-17+ cells. However, CCR6 positivity on the crypt epithe-
lium was much stronger than in the aGvHD lesions. In all these 
cases single cell suspension analysis confi rmed the presence 
of CCR6 positive cells in CD45 negative cell compartment. At 
the mRNA level in all 9 investigated specimens a high level of 
IL-17mRNA was seen. 
Conclusions: IL-17 and CCR6 positive mononuclear cells 
contribute to the cell infi ltration in both toxic and aGvHD 
lesions in patients post-HSCT. However, these cells are more 
associated with aGvHD than with post-transplant toxicity and 
were in the highest frequency when the digestive tract was a 
target organ.

P471
Epithelial expression of CCR6 chemokine receptor and 
the presence of IL-17 producing cells is associated with 
skin pathology in chronic GvHD
A. Klimczak, A. Lach, E. Jaskula, A. Lange
Polish Academy of Sciences (Wroclaw, PL)

Objectives: Chronic graft-versus-host-disease (cGvHD) is a dis-
tinct clinical and pathological entity as a late complication after 
hematopoietic stem cell transplantation (HSCT). In this study 
we have evaluated the expression of CCR6 in the context with 
the presence IL-17 cytokine phenotypes T-cells and regulatory 
T-cells FoxP3 in the course of cGvHD.
Methods: A total of 12 specimens were harvested from 9 
patients with clinical symptoms of cGvHD after HSCT (5 from 
matched unrelated donors and 4 from sibling donors). Twelve 
biopsies: 7 skin biopsies, 3 oral mucosa and 1 specimen from 
stomach mucosa and gut epithelium were analyzed immun-
opathomorphologically for the presence of tissue infi ltrates 
(CD3, CD4, CD8), DR expression and for the presence of IL-17 
T-cells, FOXP3 cells, and CCR6 expression. The tissue infi ltrat-
ing cells were isolated from the damaged section after tissue 
digestion and assessed for the presence of CCR6+/CD45+ and 
CCR6+/CD45- cells by fl ow cytometry.
Results: In the group of cGvHD patients tissue infi ltrating cells 
were composed from CD4+/DR+ cells. Moderate number of 
T-cells expressing IL-17 were identifi ed in all skin biopsies. 
FOXP3 positive cells were found in 2/7 skin biopsies only. 
Strong expression of CCR6 was seen on keatinocytes and infi l-
trating cells in the skin. 
In oral mucosa the number of IL-17 cells was more pronounced 
and was higher or similar to the cells expressing CCR6. Numer-
ous FOXP3 positive cells were present in 1/3 oral mucosa only. 
In contrast to the skin, epithelial cells of oral mucosa did not 
express CCR6 and the number of infi ltrating cells expressing 
CCR6 was seen in 1/3 specimens of the mucosa.
FC confi rmed that CCR6+/CD45- cells are in prevalence over 
CCR6+/CD45+ cells in the skin but not in the oral mucosa.
Conclusions: Th17 lymphocytes constitute a hallmark of lym-
phocyte infi ltration in cGvHD. CCR6 positive cells are common 
in the skin but not so frequent in mucous lesions. Epithelial cells 
are frequently CCR6 positive in the infl amed areas especially 
in the skin. FoxP3 are present only in a proportion of cases. 
Therefore, Th17 cells are rather poorly controlled by Treg cells 
in cGvHD tissue lesions.

P472
IL-17, IFN-  and FoxP3 positive cells in blood in patients 
post alloHSCT
D. Dlubek (1), D. Drabczak-Skrzypek (2), A. Lach (2), E. Turlej 
(1), A. Lange (1)
(1)L.Hirszfeld Institute of Immunology and Experimental 
Therapy/Lower Silesian Centre for Cellular Transplantation 
(Wroclaw, PL); (2)L.Hirszfeld Institute of Immunology and 
Experimental Therapy (Wroclaw, PL); (2)Lower Silesian Centre 
for Cellular Transplantation (Wroclaw, PL)

Alloreactivity strongly infl uences the course post HSCT being 
a primary force in pathomechanism of aGvHD, shapes the 
immunological reconstitution post transplant and mounts 
graft vs leukemia effect. Therefore the undestanding of the 
interplay between the main subsets of CD4 positive cells 
may help in understading the mechanism which facilitates 
the activity of the immune system post HSCT. For that we 
investigated the presence of cells with a potential to gener-
ate IL-17, IFN-  and FoxP3 in the fi rst wave of lymphocytes 
appearing in blood post HSCT. PBMC were purifi ed from 
blood of 64 pts (median age: 42 yrs, range; 1.0-64 yrs) taken 
at the time of hematological recovery (time post transplanta-
tion: median:14.5 days, range: 7-31 days). Fourteen of them 
developed aGvHD at that time. 
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PBMC were stimulated with Brefeldin A, Ionomycin and PMA 
and then labeled for CD4 (BD, San Jose, CA), intracellular 
IL-17A and FoxP3 (e-biosciences, San Diego, CA) and IFN
(BD) detection.
We found: 
1) Pts post alloHSCT had higher proportions of IL-17A producing 

cells post HSCT as compared to healthy donors (0.73±0.12 
vs 0.19%±0.06, p=0.03).

2) There is a signifi cant correlation between the contribution of 
IL-17A and IFN  producing CD4 lymphocytes at the time of 
hematological recovery in all pts group (r=0.29, p=0,07.) and 
also in a subgroup of pts with skin aGvHD (r=0.81, p=0.015).

3) Pts with apparent skin symptoms of aGvHD manifested early 
post HSCT had lower proportions of both IL-17A (0.29%±0.09 
vs 0.73%±0.12, p=0.03, M-W U-Test) and IFN  (0.08%±0.26 
vs 0.57%±0.99, p=0.16, M-W U-Test) in blood as compared 
to counter-partners lacking aGvHD. 

4) In pts with a high proportion of IL-17A producing cells in CD4 
lymphocytes there was 71% of pts with a high proportion 
of FoxP3+ CD4 lymphocytes and only 41% in pts with low 
proportions of IL-17A producing cells in CD4 lymphocytes 
(p=0.04, Fisher exact test).

5) Proportions of INF  producing cells were correlated with pro-
portions of FoxP3 producing cells in a group of pts with skin 
aGvHD (r=0.81, p=0.013), but not in pts lacking aGvHD at 
the same time post transplant. 

Correlations found between IL+17A, IFN  and FoxP3 produc-
ing cells represent a regulatory network operating post HSCT, 
Supported by the grant N N402 430039 from the Polish Ministry 
of Science & Higher Education.

P473
Mild pre-engraftment immune reaction may be associated 
with better survival and GVL effects with less TRM after 
cord blood transplantation for haematological 
malignancies
A. Wake, N. Uchida, H. Yamamoto, N. Matsuno, A. Nishida, 
H. Shimazu, K. Ishiwata, N. Nakano, M. Tsuji, Y. Mori-Asano, 
K. Izutsu, A. Yoneyama, S. Makino, S. Taniguchi
Toranomon Hospital (Tokyo, JP)

Background: We previously reported early immune reaction 
named pre-engraftment immune reactions (PIR) after reduced-
intensity cord blood transplantation[1,2]. Recently, although the 
similar phenomena named pre-engraftment syndrome(PES) 
after CBT were reported, the clinical impact about survival and 
treatment related mortality (TRM) was controversial. 
Methods: To estimate the effect of PIR, we defi ned PIR severity, 
mild type as the series of symptoms consist of fever, skin rash, 
weight gain, diarrhea and peripheral edema 6 within grade 2 of 
acute graft-versus-host disease(aGVHD)or more days before 
engraftment, and severe type as PIR with organ dysfunction 
(lung, kidney, and HPS). We retrospectively analyzed of 355 
patients who had received fi rst CBT at Toranomon Hospital, 
Tokyo, Japan.
Results: Most of them had diseases in advanced status 
(77.2%). The pre-transplant conditioning were mainly consist of 
reduced intensity (n=307). GVHD prophylaxis were calcinurin 
alone (n=246) and Tac plus MMF(n=109). HLA antigen (A,B 
and DR) disparities were mainly 4/6 matched (70.1%). Under-
lying diseases were myeloid malignancies (n=194), lymphoid 
malignancies (n=146) and SAA (n=13). 
The Median observation period after CBT was 1314 days 
(range, 140-2898). Survival (OS and EFS) of 3-years were 
32.9% (27.8-38.0) and 27.2% (22.5-32.0). The incidence of 
PIR was 63.8% (mild: 35.7%, severe: 27.9%). The cumulative 
incidences of aGVHD grade II-IV and chronic GVHD (cGVHD) 
were 52.3% and 49.0%, respectively. In multivariate analysis, 
PIR was associated with high TRM (RR1.94), low relapse rate 
(RR1.72), frequent aGVHD (RR1.98) and cGVHD (RR2.79), not 
but better OS and EFS. Severe PIR affected on poor survival. 
Interestingly, in subgroup analysis based on disease type, mild 

PIR affected better EFS than no or severe PIR in both lymphoid 
(p=0.007) and myeloid (p=0.042) malignancies. 
Conclusions: Although severe PIR result on high TRM and poor 
survival, mild PIR play a role on lower relapse rate and bet-
ter survival in high risk hematological malignancies without a/c 
GVHD. Further observations about the GVL effect were needed 
to evaluate PIR.

P474
GvHD post allogeneic transplantation: frequent 
readmissions and high costs
F. Dignan (1), M. Potter (2), M. Ethell (2), J. Brennan (2), 
S. Evans (2), L. McNamara (2), F. Davies (2), C. Dearden (2), 
G. Morgan (2), B. Shaw (2)
(1)University College London (London, UK); (2)The Royal 
Marsden Hospital (Sutton, UK)

Graft-versus-host disease (GvHD) remains a common compli-
cation of haematopoietic stem cell transplant (HSCT) but lit-
tle is known about the rate of hospital readmissions and costs 
associated with the disease. 196 patients underwent HSCT at 
the Royal Marsden Hospital between 1/1/2006 and 31/3/2009. 
96/196 (49%) developed GvHD. Median follow up was 2.5 yrs 
(1-4 yrs) and the number of readmissions and associated costs 
were assessed. Patient characteristics: median age 46.5 (17-
70) yrs; male 57; diagnosis: acute leukaemia 60, lymphoma 
9, chronic leukaemia 13, myeloma 7, other 7. Transplant type: 
unrelated donor 63, sibling 28, cord 5; peripheral blood 85, 
bone marrow 6; prior allogeneic transplant 5. Median cell dose: 
5.72x106 CD34+cells (0.03-12.37). Conditioning: full intensity 
39, reduced intensity 57, in vivo Alemtuzumab 52. GvHD proph-
ylaxis: ciclosporin (CSA) 78, CSA + methotrexate 9, CSA and 
mycophenolate mofetil (MMF) 5, MMF 4. 43 patients developed 
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acute and 14 chronic GvHD, 31 had both acute and chronic 
disease and 8 developed GvHD post donor lymphocyte infu-
sion. In those with acute GvHD, 14 had grade 1 disease, 35 
had grade 2, 12 had grade 3 and 13 had grade 4. 90/96 (94%) 
received steroid treatment. 49/96 (51%) were steroid refractory. 
The median duration of transplant admission was 31 days (20-
138). 5 patients died during initial admission. The total number 
of readmission episodes was 266 with a readmission rate of 
79/91 (87%). The median number of readmission episodes 
was 2 (0 to 12). The median time to fi rst readmission was 57 
(22-518) days from transplant and 26 (1-498) days from discharge 
from initial transplant admission. 33% of readmissions occurred 
within 100 days of transplant and 83% occurred within one year. 
The median number of readmission days was 30 per patient 
(0-216). 30 (31%) patients required critical care unit (CCU) 
admission. The median CCU stay was 6 days (1-34). Costs were 
calculated based on the 2010 hospital tariff (Euro600/inpatient 
day and Euro2295/CCU day). The median cost of readmission 
per patient was Euro20400 (0-131295) with an approximate 
total cost of Euro3 million. This fi gure did not include additional 
medication or procedural costs. Overall survival was 43 % at 
2 years. Causes of death: infection 19/96 (20%), GvHD 12/96 
(12%), relapse 17/96 (18%) and other 3/96 (3%). This study 
shows the high readmission rates and cost associated with 
GvHD and highlights the need for new treatment approaches 
for this condition.

P475
Clinical improvement and reduction in 
immunosuppression following extracorporeal 
photopheresis for chronic graft-versus-host disease
F. Dignan (1), D. Greenblatt (2), M. Cox (3), B. Shaw (4), 
J. Scarisbrick (2)
(1)University College London (London, UK); (2)St Thomas’ 
Hospital (London, UK); (3)ICARSIS (London, UK); (4)The 
Royal Marsden Hospital (Sutton, UK)

We report on 82 patients who commenced extracorporeal 
photopheresis (ECP) treatment for chronic graft versus host 
disease (cGVHD) from 01/01/2005 to 1/03/2010. Patients 

initially received a bimonthly regimen of 2 ECP treatments on 
consecutive days (1 cycle) which was subsequently tapered 
to a monthly regimen depending on response. Immunosup-
pression was tapered by the referring centre. Data were col-
lected from the unit’s GvHD database. Patient characteristics 
are in table 1. The median time from transplant to ECP was 
2 yrs (0.5-10). All had mucocutaneous disease. 75 had skin 
disease (40 sclerodermoid, 34 lichenoid, 1 both). 39 had oral 
disease. All patients were steroid refractory or intolerant and 
72% were on 2 immunosuppressive drugs prior to starting ECP. 
69 were on immunosuppression (prednisolone 62 (median 
dose 25mg (5-135)), ciclosporin 39, mycophenolate mofetil 29, 
and other 16). 52 had completed ECP at the time of analysis. 
The median duration of ECP was 330 days (42-987) and the 
median number of ECP cycles was 15 (1.5-32). The remain-
ing 30 had received at least 6 months of ECP. 50 had reduced 
the frequency of ECP to monthly. The median time to reduc-
tion was 207 days (74-638). Response was assessed after 
6 months by a single investigator. Doses of immunosuppression, 
skin/oral scores and functional assessment were documented. 
69/82 patients were assessed (6 died and 7 had completed 
<6 months ECP). Overall 65/69 (94%) improved. 5/69 (7%) 
had a complete improvement in their symptoms and signs 
of GvHD and 60/69 (87%) had a partial improvement. 4 had 
stable disease. 52/69 patients on immunosuppression were 
reassessed and 41/52 (79%) had a dose reduction. 40/49 
(82%) decreased their steroid dose (11 stopped, 12 had 
 75% reduction, 7  50% reduction and 10 < 50% reduction). 

4 doses were stable and 5 had increased. The median dose was 
10  mg (3-50 mg). All patients were included in the survival analy-
sis including those who had completed < 6 months of ECP. Overall 
survival at 3.2 years from the start of ECP was 69%. 19 patients 
died. Causes of death: GvHD alone (4), infection (5), infection 
and GvHD (6), relapse (2), unknown (2). Responders to ECP 
(a  50% reduction in steroids or no re-introduction of immuno-
suppression) had 75% survival at 3.2 years compared to 63% 
in non-responders (p=0.05). This study confi rms that ECP is 
highly effective in improving symptoms and signs of cGVHD 
and allowing reduction of immunosuppression.

P476
Catheter-directed intra-arterial organ-specifi c anti 
graft-versus- host disease immunosuppressive therapy 
for patients with steroid resistance or dependence
M.Y. Shapira, D. Nahman, N. Sharon, R. Or, I.B. Resnick, 
A. Klimov, A. Verstandig, A.I. Bloom
Hadassah – Hebrew University Medical Cen (Jerusalem, IL)

Purpose: To prospectively investigate the effi cacy of intra-arte-
rial steroid (IAS) injection using for the treatment of steroid 
resistant or dependent graft-versus-host-disease (GVHD).
Methods: Consecutive patients with steroid resistant or depend-
ent GVHD treated with IAS were enrolled. Patients with hepatic 
GVHD were treated with a hepatic arterial infusion of 600 mg/m2

methylprednisolone (MP), (maximal dose of 1000 mg). Patients 
with gastrointestinal (GI) GVHD were treated with an IA infusion 
of MP 40-60 mg/vessel into the superior and inferior mesenteric 
arteries with the addition of 40 mg of MP to each internal iliac 
artery or more selectively if technically possible. In patients 
with pronounced upper GI symptoms, 40 mg MP was infused 
into the gastro-duodenal artery. Patients in whom GVHD was 
marked in both liver and GI tract had both treated in the same 
session. Non-parametric tests and confi dence intervals were 
used. Kaplan-Meier survival curves were used to estimate time 
to death and time to remission.
Results: Fifty-fi ve patients (median age 39.7 years, range 
7.6–69 years) with steroid resistant or dependent GVHD (liver 
– 11, GI – 27, combined liver and GI – 17) underwent IAS within 
a median time of 3 weeks from GVHD diagnosis. Partial or 
complete liver and GI response rates were 53.6% and 65.9%, 
accordingly. The one year survival in our cohort was 36%. 20 
patients died within one year of GVHD (36%). Other causes 
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of death included infection (9), disease progression/relapse 
(5), others (1). We found a signifi cant association between 
remission in the IAS treated organ and increased survival (liver 
and GI remission, p<0.01 and p=0.03, respectively). Previous 
autologous transplant and TBI were signifi cantly associated 
with higher 1-year mortality (p=0.036 and 0.0007, respectively). 
There was no association between age, sex, primary diagno-
sis, 1 vs. 2 treated organs, donor matching, number of previ-
ous transplants, and ablative vs. RIC to survival. Eight patients 
(14.6%) had renal failure after IAS (mostly transient), that was 
not associated with increased 1 year mortality.
Conclusion: Data from this largest cohort of IAS reported to 
date in the English literature suggests that IAS may be a safe 
and effective means of inducing response in patients with ster-
oid resistant GVHD. Consideration should be given to routinely 
combining IAS with standard GVHD treatment regimens. Fur-
ther research is warranted to assess the optimal dosing and 
administration protocol.

P477
Advances in medical and supportive care signifi cantly 
improved the survival of patients with severe acute GvHD 
and changed its natural course
M.Y. Shapira, I.B. Resnick, P. Stepensky, M. Aker, R. Radiano, 
S. Grisariu, A.I. Bloom, S. Samuel, L. Dray, R. Or
Hadassah – Hebrew University Medical Centre (Jerusalem, IL)

Introduction: GVHD is the most ominous side-effect of allo-
geneic stem cell transplantation and when refractory to ster-
oids, carries increased morbidity and extremely high mortality 
rates.
Methods: in the last 5 years we introduced novel techniques 
and drugs aimed at the treatment of steroid refractory acute 
GVHD, in parallel to advances in supportive care. These 
included intra-arterial steroid treatment of affected organs, 
mesenchymal cells and alefacept, combined with optimal 
symptom management emphasizing intensive and coordi-
nated multidisciplinary team work. In this study we assessed 
the effect of these changes in management of severe GVHD 
on overall survival.
Results: During the period encompassing this study (2000-
2009), 554 patients underwent 587 matched allogeneic trans-
plants in our center. Of the 554 patients, 130 suffered from 
severe (grade 3-4) GVHD (22%). The patients were divided into 
two time periods: Years 2000-2004 (73 patients) and 2005-2009 
(57 patients). GVHD prophylaxis consisted of cyclosporine as 
a single agent in both groups. The groups did not differ in age, 
sex, disease type (malignant vs. non malignant) or median time 
to acute GVHD. There was higher rate of unrelated donor trans-
plantation in the 2005-2009 group with a strong trend toward 
signifi cance (25/57 vs. 16/73, p=0.08). 
Respectively, 30% and 47% of the patients with severe GVHD 
transplanted in the years 2000-2004 and 2000-2009 survived 
1-year from the transplant (fi gure 1, p=0.018). At the time of this 
report, 11/73 and 22/57 are alive, mostly disease free, mostly 
with little or no chronic GVHD. 

Conclusions: the introduction of novel techniques and drugs 
as well as the improvement of supportive care signifi cantly 
improved the outcome of severe acute GVHD and changed its 
natural course.

P478
Single dose post-transplant ATG for GvHD prophylaxis 
might increase GvHD risk
M.Y. Shapira, I.B. Resnick, S. Grisariu, S. Samuel, L. Dray, R. Or
Hadassah – Hebrew University Medical Centre (Jerusalem, IL)

Introduction: Anti thymocyte globulin (ATG) was introduced to 
allogeneic stem cell transplantation mainly in order to prevent 
graft rejection, and thus was given on the last conditioning days. 
During the last years, it was appreciated the role ATG is more 
pronounced as GVHD prophylaxis. We therefore assessed the 
effect of a change in the timing of ATG infusion from pre-trans-
plant days to post transplant day +1. 
Methods: Seventeen patients (12 males, 5 females; median 
age 48 years (12-66)) with hematological malignancies were 
included. All received fl udarabine-busulfex based protocols 
and were transplanted from full HLA-matched siblings. GVHD 
prophylaxis consisted of cyclosporine started on day -4 and a 
single dose of IV thymoglobulin 2.5 mg/kg given on day +1. 
Results: All patients engrafted (one after infusion of a second 
graft) with a median time to recovery of absolute neutrophil 
count >0.5x109/L of 13 days (range 9-23) and platelet recovery 
>20x109/L in the range of 8-24d (median 11d).
Acute GVHD of all grades was seen in 14/17 (82%, fi gure 1) of 
the patients, grade 2-4 GVHD was note in 9/17 (53%) and grade 
3-4 occurred in 4/17 patient (24%, fi gure 2). Chronic GVHD was 
present in 12/13 evaluable patients (limited in 7 and extensive 
in 5). GVHD associated death occurred in 2 patients.
Conclusions: post transplant infusion of ATG may adversely 
increase the rate of GVHD, possibly due immune stimulation of 
donor T-cells by the antibody.
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P479
The impact of cGvHD on anti-infectious immune 
reconstitution after HCT and practical guidelines for 
vaccination schedules
A. Piekarska, P. Trzonkowski, P. Wisniewski, A. Hellmann
Medical University (Gdansk, PL)

The organ involvement in the course of chronic graft versus 
host disease (cGvHD) can be associated with various forms 
of secondary immunodefi ciencies that might affect anti-infec-
tious immune reconstitution. Revaccination after allogeneic 
hematopoietic cell transplantation (HCT) is an important part 
of the post-transplantation care. In order to fi nd factors affect-
ing immune response to vaccination after HCT, a prospective 
study with vaccination against hepatitis B virus (HBV) was car-
ried out. 
42 patients qualifi ed to active immunization against HBV had 
the immunosuppressive treatment discontinued for at least 2 
months. Patients with cGvHD history were included if they did 
not suffer from the active phase of disease requiring immu-
nosuppressive therapy. Chronic GvHD was diagnosed in 25 
(59,5%) patients. According to ASBMT criteria 36% of them 
suffered from the mild, 28% moderate and 36% severe grade 
of cGvHD. 
Seroconversion after vaccination with recombinant HBs anti-
gen (rHBsAg) was achieved in all patients. Depending on the 
achieved titer of antiHBs antibodies, total vaccine doses and 
the maintenance of protective antiHBs level, 12 patients were 
classifi ed as weak responders (WR), 16 as good respond-
ers (GR) and 14 as very good responders (VGR). Statistical 
analysis showed that the grade of cGvHD has an impact on 
the immunization: 75% of WR was treated before immunization 
because of severe cGvHD (p=0,057) even though the immuni-
zation was performed in non-active phase of the disease. 
While the immunosuppressive agents were no longer adminis-
tered at the time of immunization, it was cGvHD itself or immune 
disturbances leading to cGvHD that weaken the response to 
HBV vaccine. Chronic GvHD is the state of chronic infl amma-
tion with signifi cant population of suppressor T lymphocytes 
able to inhibit B lymphocytes from the production of specifi c 
antibodies and interfere in the transformation of Th precur-
sors into mature Th lymphocytes. Enhanced polyclonal activa-
tion and immune attrition provoked by chronic antigenic stress 
could be another explanations. Telomere attrition might be the 
reasonable mechanism involved.
Since severe cGvHD is the factor weakening effi cacy of the 
active immunization it is essential to choose the right moment 
of vaccination and to use the double dose of rHBsAg (40 g)
until the protective level of antiHBs antibodies is achieved, as 
well as to monitor the antiHBs titre as re-immunization might 
be necessary.

P480
Second-line treatment in steroid refractory acute 
graft-versus-host disease during a 10-year period: 
a single-centre experience comparing 3 strategies
A. Xhaard, R. Porcher, V. Rocha, R. Peffault de Latour, 
B. Bueno, J. Lenglet, A. Petropoulou, P. Rodriguez-Otero, 
P. Ribaud, G. Socie, M. Robin
Hopital St-Louis (Paris, FR)

Background: Steroid-refractory acute graft-versus-host disease 
(SR-aGVHD) is a signifi cant cause of mortality after allogeneic 
hematopoietic stem cell transplantation. There is no consen-
sus concerning the optimal second-line treatment (SLT) for 
SR-aGVHD. We successively used as SLT calcineurin inhibitor 
(CNI) + mycophenolate mofetil (MMF) [1999-2004] and etaner-
cept or inolimomab [>2004].
Aim: compare survival of patients (pts) who received the 
3 different strategies.
Method: 93 consecutive pts were included. Survival curves 
were estimated by Kaplan-Meier estimator. SR-aGVHD was 

defi ned as progressive disease at 3 days, stable disease at 7 
days or partial response at 14 days after steroid initiation. Viral, 
bacterial and fungal infections were analyzed, death being con-
sidered as a competing event. The association between SLT 
and infection was analyzed using Cox proportional cause-spe-
cifi c hazards model. 
Results: Median age was 37 years. Conditioning regimen was 
myelo-ablative in 65% and donor was unrelated in 68%. Stem 
cell source was peripheral blood (PBSC) in 44%, bone marrow 
in 42% and cord blood in 14%. The most used GVHD prophy-
laxis was ciclosporin with methotrexate or MMF. GVHD occurred 
at a median of 15 days after transplant. SLT was CNI/MMF in 
56%, inolimomab in 22% and etanercept in 23%, and was initi-
ated a median of 12 days after GVHD diagnosis. Grade 3-4 
aGVHD was more frequent in pts treated by etanercept (72%) 
compared to inolimomab (35%) or CNI/MMF (41%). Overall 
response to SLT was 45% (complete response: 28%): 55% 
with CNI/MMF, 35% with inolimomab and 28% with etanercept, 
respectively. With 74 months median follow-up, 2-year survival 
was 30% (95% CI: 22-41). Risk factors for overall survival in uni-
variate analysis were age (95%CI: 1.01-1.37), disease status at 
transplant (95%CI: 1.85-5.27), PBSC as graft source (95%CI: 
1.07-3.20), recipient CMV positive status (95%CI: 1.07-2.97), 
grade 3-4 GVHD (95%CI: 1.77-4.86), liver involvement (95%CI: 
2.39-6.74) and etanercept as SLT (95%CI: 1.02-3.32). In mul-
tivariate analysis, only disease status at transplant, grade 3-4 
GVHD and liver involvement were signifi cantly associated with 
survival. Probabilities of viral and fungal infections were not sta-
tistically different among the 3 SLT groups but bacterial infec-
tion rate was higher after inolimomab and etanercept. 
Conclusion: 3 strategies of treatment including 2 anti-cytokines 
treatment over a 10-year period give similar survival in pts with 
SR-aGVHD.

P481
Platelet gel is highly effective in treating muco-cutaneous 
lesions related to graft-versus-host disease
A. Picardi, A. Lanti, A.S. Ferraro, A. Di Veroli, L. Cudillo, 
R. Cerretti, M. Mirabile, I. Provenzano, G. De Angelis, 
F. Giannotti, G. Adorno, C. Ronci, W. Arcese on behalf of the 
Rome Transplant Netwotk (RTN) (Rome, IT)

Background: Platelet (PLT) gel has been successfully used in 
tissue regeneration of diabetic/surgical wounds through the 
releasing of growth factors such as bFGF and PDGF. There-
fore, the PLT gel could represent a therapeutic tool in treating 
the deep and painful wounds occurring during Graft-versus-
Host Disease (GVHD). 
Objective: The aim of this study was to verify the effi cacy and 
safety of PLT gel for treating muco-cutaneous GVHD ulcers. 
Allogeneic hemocomponents were used to obtain PLT gel with 
Vivostat System. Ten patients with multiple lesions involving 
dermis (grade I, n=2), subcutaneous or oral mucosa (grade II, 
n=8) related to acute or chronic GVHD, underwent PLT gel as 
local therapy. 
Results: After the second PLT gel application, the pain disap-
peared in all cases and the granulation tissue was observed in 
all patients with grade II lesions. After a median of 6.5 PLT gel 
applications (range, 1-12), 9 of 10 patients riched a complete 
response, while 1 patient showed a partial response at time of 
death because of multi-organ failure. No side effect was docu-
mented.
Conclusion: These results confi rm our previous data mainly 
related to the treatment of GVHD skin wounds, hampering the 
use of PLT gel as effective tool also in the management of oral 
mucosa lesions frequently associated with chronic GVHD.
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P482
Treatment of hyperacute graft-versus-host disease with 
early extracorporal photopheresis and standard dose 
of methylprednisolone after volunteer unrelated donor 
allograft
P. Remenyi, M. Reti, A. Batai, A. Barta, Z. Csukly, L. Gopcsa, 
L. Lengyel, E. Torbágyi, R. Rasonyi, T. Masszi
St.Laszlo Hospital (Budapest, HU)

Hyperacute graft versus host disease (GVHD) - occuring 
within 14 days after transplantation- is an agressive form of 
acute GVHD resulting lower response rate to fi rst line therapy 
and higher rate of non-relapse mortality after allograft. From 
November, 2009, we treated 8 patients (5 Male, 3 Female 
median age: 40,5 (25-58)) with hyperacute GVHD among 
71 allograft recipients (median follow up period 10,5 (1-13) 
months) All the 8 patient received the transplant because of 
high risk hematological malignancy (4 acute myeloid leukemia 
(AML), 2 acute lymphoid leukemia (ALL), 1 mycosis fungoifdes 
(MF), 1 Sezary sy.). All of them had volunteer unrelated donor 
(VUD) graft (2 matched, 5 one antigen mismatched, 1 two anti-
gens mismatched). Five patients received 12 Gy total body irra-
diation/Cyclophosphamide (TBI/Cy) conditioning, two patients 
oral 16mg Busulfan/cyclophosphamide (Bu/Cy) conditioning 
and one Busulfan/Fludarabine/anti-thymocyte globuline (BU/
FLU/ATG) reduced intensity conditioning (RIC). Six patients 
received unmanipulated periferal blood stem cell (PBSC), 2 
patients received CD34 positively selected graft. Standard 
GVHD prophylaxis was sirolimus/tacrolimus combination. 
Median onset of acute GVHD was day 8,5 (6-14), with severe 
skin involvement (3 grad II, 4 grad III, 1 grad IV). Median time 
of engraftment was day 11,5 (7-14). Patients received 2 mg/bw 
kg methylprednisolone and extracorporal photopheresis (ECP) 
after the engraftment. The median start of ECP was day 14 
(10-27) and median cycle of ECP was 31 (10-44). All patients 
responded to therapy 6/8 achived complete resolution of acute 
GVHD, 2/8 patients responded partially. Six patients survived, 2 
died of infection (1 Gr- sepsis, 1 Cytomegalovirus (CMV) pneu-
monitis). Two patients have no chronic GVHD, 2 patients lim-
ited, 2 patients extensive chronic GVHD. In conclusion standard 
dose metyhlprednolone and ECP had strong effect controlling 
hyperacute GVHD in our patients without the need of second 
line treatment maintaining enough immun response to survive 
acute GVHD and its therapy. Further studies are warranted.

P483
Tacrolimus and short courses sirolimus graft-versus-host 
disease prophylaxis regimen for HLA-identical sibling 
myeloablative peripheral blood stem cell transplantation
P. Remenyi, M. Reti, A. Batai, A. Barta, Z. Csukly, L. Gopcsa, 
L. Lengyel, E. Torbágyi, R. Rasonyi, T. Masszi
St.Laszlo Hospital (Budapest, HU)

The purpose of our study to fi nd a good balance between toxic-
ity and effi cacy and graft versus tumor effect with tacrolimus 
and short sirolimus graft versus host disease (GVHD) prophy-
laxis regimen. We followed the regimen published by the Dana 
Farber group but we truncated the administration of sirolimus 
at day 30 post-transplant and maintained tacrolimus until 180 
days. From January 2006 to December 2009 we transplanted 
46 patients (23 male, 23 female) patients with acute myeloid 
leukemia (30), acute lymphoid leukemia (6), advanced chronic 
myeloid leukemia (4), and myelodysplastic syndrome (5). 22/46 
patients belonged to the standard risk group and 24/46 to the 
high risk group. The median age of the patients was 40 (15-
61) years. All patients received myeloablative conditioning 
regimen and unmanipulated peripheral stem cell graft from a 
HLA identical sibling donor. The median follow up period is 11.9 
(1.2-47) months. All patients engrafted, and reached full donor 
chimerism and complete remission by bone marrow histology 
at day 30. The cumulative incidence of acute GVHD was 34%, 
13 patients had grade I-II, 2 patients grade III and all of them 

were steroid responsive. 18/46 patients had chronic GVHD (9 
limited, 9 extensive). The toxicity was mild, 3 patients had sinu-
soidal obstructive syndrome (SOS), 4 patients transplant asso-
ciated microangiopathy (TMA). We observed 1 CMV disease, 
1 invasive fungal infection, and 8 bacterial blood stream infec-
tion. Eleven patients died (5 relapse, 5 chr. GVHD+infection, 
1 secondary malignancy). 44/46 (95%) of the patients lived at 
day 100, 39/46 (85%) at one year, 35/46 (76%) at two years. 
The probability of four year survival is 63% for the whole cohort, 
87% for the standard risk group and 49% for the high risk group 
of patient. Our patient cohort is in line with the data published 
by the Dana Farber group but seems to be less toxic regarding 
SOS syndrome and TMA.

P484
IL-21 serum levels in allogenic stem cell transplantation 
are associated with acute graft-versus-host disease
A. Haefeli, D.A. Tsakiris, A. Buser, A. Tichelli, A. Gratwohl, 
C. Bucher
University Hospital (Basel, CH)

20’000 patients/year are receiving a allogeneic stem cell trans-
plantation (allo-HSCT) for high risk haematological malignan-
cies or inborn disease worldwide. Despite GvHD prophylaxis 
30-60% of patients develop acute graft versus host disease 
(aGvHD) with wide ranging effects on immune reconstitution, 
infectious complications, quality of life and ultimatively survival. 
Recently, we and others have described pre-emptive IL-21 
blockade as a promising strategy to decrease aGvHD lethality 
while allowing for relevant graft-versus-leukemia effect (GvL) in 
murine models of aGvHD.
Objective: Describe serum levels of IL-21 in the peritransplant 
period in humans. Test for association of serum-IL-21 levels pre 
and post transplant with the occurrence of aGvHD.
Methods: Serum samples of 29 consecutive patients under-
going allo-HSCT for AML (n=17), MDS (12) or ALL (6) from a 
HLA-identical donor after full intensity conditioning (CyBU or 
Cy/(VP16)/TBI) at from 11-2005 to 11-2007 were included. 
Data on remission status, CMV-status of recipient and donor, 
aGvHD, CRP and infectious complications was obtained from 
primary patient charts and the transplant database. IL-21 serum 
concenteration was measured by ELISA. 
Results: 87 serum samples from 29 patients were obtained. 
From each patient, samples were taken pre-conditioning, early 
post-transplant and late post-transplant (median d-9, d+10, 
d+18). Median IL-21 serum level at the three time points were 
3.89ng/ml(0-585), 0(0-1226) and 0(0-1258) respectively. Nine 
patients had GvHD >II. Median IL-21 serum levels of patients 
with aGvHD at the three time-points were 181, 70.3 and 226 
respectively. A signifi cant association of IL-21 serum levels with 
aGvHD was found pre-conditioning and late posttransplant 
(p=0.023 and 0.021respectively) while only a trend (p=0.07) 
was found early post-transplant. 
No association of IL-21 serum levels with the other parameters 
mentioned above was found in uni-variate analysis. Multivariate 
analysis was omitted due to the small sample size. These data 
suggest that IL-21 serum levels pretransplant are associated 
with the later occurrence of aGvHD and that elevated IL-21 
serum levels might refl ect GvHD activity.
Conclusion: These preliminary fi ndings suggest that the IL-21 
pathway described in experimental models might be relevant in 
humans and therefore deserve further study.
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485
Usefulness of wireless capsule endoscopy for the 
diagnosis and management of gastrointestinal 
graft-versus-host disease
M.P. Gallego, C. Castilla-Llorente, I. Heras, M.L. Amigo, F. de 
Arriba, B. Muiña, J.B. Nieto, E. Perez-Ceballos, J.M. Torregrosa, 
V. Vicente
HGU JM Morales Meseguer (Murcia, ES)

Background: The most common location of Gastrointestinal 
Graft Versus Host Disease (GI-GVHD) is the small bowel (SB), 
but while jejunum and ileum are not usually accessible by 
endoscopy, wireless capsule endoscopy (WCE), a non-invasive 
imaging procedure, offers a complete evaluation. Objective: To 
establish the usefulness of WCE, in diagnosis and manage-
ment of GI GVHD. 
Patients and methods: Prospective study of 13 patients with 
clinical suspicion of GI-GVHD in our Unit, between January 
2009 and September 2010. Patients underwent both upper and 
lower endoscopy (UGE/LGE) and WCE. 
Results: Median day of onset of symptoms after transplant 
was +100 (range 14-298). The median follow-up was 241 days 
(range 46-586). 7 patients presented as stages 1-2 GI-GVHD 
(mild GVHD) and 6 as stage 3-4 (severe GVHD). 6 patients in 
the mild GVHD group reached complete remission (CR) after 
1st line therapy, 1 patient needed a 2nd line. On the severe 
GVHD group, only 1 patient reached CR after 1st line therapy. 
UGE/LGE was performed on the day of onset in most cases. 
WCE was performed at a mean day after onset of +15 (range 
0-75), in 1 patient the WCE was performed 75 days after onset 
because of persistence of upper GI symptoms with previous 
negative screening. On the mild GI-GVHD group, the UGE was 
normal in 2 cases, showed erythema in 3 and focal erosions 
in 2. GvHD was confi rmed by histopathologic studies in 5. The 
WCE was normal in 1 case, showed ulcers in SB compatible 
with GI GVHD in 4 and in 2 delayed gastric transit time (DGTT) 
was the only fi nding. In one patient with normal UGE and LGE, 
the capsule confi rmed the GVHD. In the severe GVHD group, 
all the LGE performed were normal, whereas UGE were normal 
in 2 cases, showed erythema in 1 and focal ulcers in 3. The his-
topathologic studies confi rmed GVHD in 4 cases. In this group, 
the WCE showed DGTT in 2 cases, diffuse SB mucosal ero-
sions in 2, and focal erosion in jejunum and ileum in 1 patient 
respectively. In 1 patient in whom the WCE only showed DGTT, 
the study was repeated 1 week later showing extensive diffuse 
SB mucosal ulcers. aCT scan was performed in 8 patients, 4 
on each group. In the severe GVHD group, 100% showed gut 
wall thickening. 
Discussion: WCE is an excellent method for assessing GI 
GVHD, especially for those cases with high suspicion of GVHD 
and negative studies, and a useful technique to confi rm exten-
sive involvement of severe cases. Currently we are evaluating 
use of WCE in assessing response to therapy.

P486
Expression of toll-like receptors on peripheral blood cells 
after allogeneic stem cell transplantation: ongoing results 
of a prospective study
C.S. Skert (1), E. Garrafa (2), M. Fogli (2), S. Fiorentini (2), 
D. Ricotta (2), L. Caimi (2), C. Fili (1), A. Peli (1), C. Bergonzi 
(1), M. Malagola (1), G. Martinelli (3), I. Iacobucci (3), A. Turra 
(1), F. Cattina (1), A. Caruso (2), D. Russo (1)
(1)Stem Cell Transplantation Unit (Brescia, IT); (2)University of 
Brescia (Brescia, IT); (3)University of Bologna (Bologna, IT)

Emerging trends emphasize the importance of both innate and 
adaptive immune system in the response against infections, in 
the pathogenesis of autoimmune diseases and graft-versus-
host disease (GVHD). In the cross-talk between innate and 
adaptive immune system, pattern recognition receptors such as 
Toll-like receptors (TLRs) play a key role. TLRs recognize com-
mon protein, carbohydrate or DNA/RNA pattern motifs leading 

to signalling for cytokine production and T cell and dendritic 
cell maturation. These receptors may act as tuner of infl am-
matory and immunologic reactions. Very little is known about 
the expression and the function of TLRs in vivo in patients who 
underwent to allogeneic stem cell transplantation (SCT). The 
aim of this study was to evaluate the expression of TLRs on 
lymphocytes and monocytes in relation to infection (CMV and 
HHV-6, especially) and the onset of GVHD.
The expression of TLRs on T cells and monocytes was analysed 
by fl ow cytometry at day +30,+90 after SCT and at the onset of 
GVHD. The expression of receptors for lipid-based pathogen-
associated molecular patterns (PAMPs: TLR 1,2,4 and 6 surface 
receptors), receptors for nucleic acid based PAMPs (TLR 3,7,8 
and 9 located in cytoplasmic compartments), TLR5 and, TLR10 
(surface receptors) was evaluated as mean fl uorescence inten-
sity (MFI). Since the beginning of the study, we have analyzed 
data of 14 healthy donors and 22 patients. Median age was 46 
years (range, 25-64) and 14 patients were male.
Acute GVHD developed in 12 patients (10 cases with grade 
2). Patients without acute GVHD after SCT and healthy donors 

showed different MFI of TLR6 on T cells (2,9±2,3 vs 1,3±1,05 
p=0,03). TLR-1 and -3 expression was signifi cantly increased 
on monocytes in patients with acute GVHD in comparison to 
those without GVHD (51,4±42,7 vs 16,2±19,6 p=0,02; 8,4±1,02 
vs 3,9±2,7 p=0,0001). The levels of TLR5 on T cells were higher 
in patients with acute GVHD (3,9±2,4 vs 2,2±1,0 p=0,05).
In our study, a different expression profi le of TLRs was found 
in healthy donors, in patients after SCT without acute GVHD 
and in those with GVHD. These results suggest that the innate 
immune response via TLRs activation could be involved in the 
development of GVHD. The assessment of a larger number 
of patients and the functional analysis of TLRs, still ongoing, 
would be useful to understand the complex interplay between 
pathogens, self or non-self DNA and RNA and the immune sys-
tem after SCT.

P487
ROR-  and IL-17A mRNA levels closely correlate in 
stimulated mononuclear cells in HSCT patients
E. Jaskula (1), D. Dlubek (1), D. Drabczak-Skrzypek (1), 
E. Turlej (1), A. Lach (2), A. Lange (1)
(1)L.Hirszfeld Institute of Immunology and Experimental 
Therapy (Wroclaw, PL); (2)Lower Silesian Centre for Cellular 
Transplantation (Wroclaw, PL)

CD4 positive lymphocyte subpopulations include more recently 
described Th17 cells. The hallmarks of these cells is IL-17 posi-
tivity and the expression of ROR-  transcription factor. In our 
previous study we showed that proportions of IL-17A produc-
ing cells in blood elevated early post transplant decrease when 
aGvHD is clinically apparent. To support the notion that IL-17A 
producing cells are critical for aGvHD process we investigated 
IL-17A and ROR-  mRNA in mononuclear cells purifi ed from 
blood of patients obtained at the time of hematological recovery 
(10-20 day post HSCT). 
Expression of IL-17A and ROR-  were analyzed in non stimu-
lated and stimulated with BD Leukocyte Activation Cocktail 
(containing PMA, Ionomycin and Brefeldin A) mononuclear cells 
(PBMC) of 39 patients after hematopoietic stem cells transplan-
tation (22 females, 17 males; 16 transplanted from unrelated 
donors, 23 from siblings). The relative expressions of IL-17A 
and ROR-  were measured with the use of Real-Time PCR 
technique and calculated with respect to 4 references genes (
2 microglobulin,  actin, ABL and hypoxanthine-guanine phos-
phoribosyltransferase).
We found:
-  higher expression of IL-17A (0.2102±0.1177 vs. 0.0082±0.0056, 
p<0.0001) and ROR-  (0.2159±0.0775 vs.0.0606±0.0119, 
p=0.0001) mRNA in mononuclear cells after stimulation a as 
compared to fresh cells; 
- lower expression of ROR-  mRNA in non stimulated 
(0.027±0.0005 vs. 0.038±0.014, p=0.091) and stimulated 
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(0.007±0.0004 vs. 0.082±0.019, p=0.067) mononuclear blood 
cells patients at the time of clinically apparent aGvHD as com-
pared to counter-partners lacking aGvHD; 
- signifi cant correlation between ROR  and IL-17A expressions 
in stimulated cells (r=0.723, p<0.0001). 
Conclusions: Response to stimulation results in the increase of 
both IL-17A and ROR-  mRNA in PBMNC. 
Early aGvHD cases have lower expression of ROR-  at the 
time of aGvHD manifestation.

P488
The clinical and histopathological characteristics of oral 
GvHD after allogeneic stem cells transplantations with the 
FLU/MEL conditioning regimen
S. Vokurka, T. Svoboda, M. Karas, V. Koza, L. Boudova
University Hospital (Pilsen, CZ)

Introduction: Oral cavity can be affected with chronic GVHD 
in 38-46% transplanted patients and in 54-80% patients with 
ongoing chronic GVHD. Oral acute GVHD is less common. 
Characteristic of oral GVHD in the FLU/MEL conditioning regi-
men have not yet been published in details. 
Methods and patients: Oral GVHD was prospectively observed 
in 71 patients after allogeneic SCT with the FLU/MEL (fl udarab-
ine 120 mg/m² and melphalan 140 mg/m²) conditioning regimen 
in 1/2005-12/2007. The median duration of the observation was 
13 (0,2–65) months. The patients: median age 56 (23-68), males 
51%, HLA identical donor in 57/71 (80%), peripheral stem cells 
graft in 100%. The intensity of oral GVHD was scored using 
the National Institutes of Health - NIH criteria: 0=no symptoms, 
1=mild symptoms not limiting oral intake, 2=moderate symp-
toms and partial limitation of oral intake, 3=severe symptoms 
with major limitation of oral intake. 
Results: Oral acute GVHD developed in 5/71 (7%) patients 
and in 17% of these with systemic acute GVHD, median onset 
on day +85 (40–125) and median duration of 24 (7–54) days. 
The intensity of oral symptoms (NIH) was gr.1 in 5/5 (100%). 
Mild lichenoid changes on buccal mucosa were observed in 3/5 
(60%) patients. Oral chronic GVHD developed in 22/62 (33%) 
patients and in 22/30 (73%) with chronic GVHD. Oral symp-
toms developed with the median onset on day +237 (107–540), 
persisted for 188 (11–665) days and resolved on day +420 
(178–900) post-transplant. Lichenoid changes were in 22/22 
(100%), erythema in 8/22 (36%), defect-pseudomembrane in 
12/22 (54%) and atrophy in 3/22 (13%) patients. The intensity 
of oral symptoms (NIH): gr.1 16/22 (73%), gr.2 4/22 (18%), gr.3 
2/22 (9%). The oral GVHD reoccurrence was observed in 7/22 
(32%) patients. Tissue samples of bucal mucosa were excised 
in 3 patients with clinically acute and 9 patients with chronic 
oral GVHD. The interface lymphocytic infl ammation, apoptotic 
bodies and satellite necrosis were typical fi ndings in all of the 
samples.
Conclusions: Even though the oral chronic GVHD was mild in 
the majority of the patients, the mucosal affection can be con-
sidered as clinically signifi cant due to its rather prolonged dura-
tion, discomfort and pains in some patients. It is also important 
to be aware of other complications that can mimic the oral 
GVHD – local toxic or allergic reactions, viral infection, lichen 
ruber planus and dental-prosthesis lichenoid reaction.

P489
FECAL calprotectin as non-invasive biomarker of acute 
and chronic GvHD in allogeneic stem cell transplantation
E. Metafuni, S. Bellesi, S. Giammarco, S. Marietti, D.G. De 
Ritis, C. Fanali, M. Castagnola, C. Zuppi, G. Leone, S. Sica, 
P. Chiusolo
Catholic University S. Cuore (Rome, IT)

Graft versus Host Disease (GvHD) is one of the major life 
threatening complication after allogeneic stem cell transplan-
tation (SCT). Recently, the application of proteomic tools has 

allowed to identify protein pattern of biological samples in 
patients (pts) with GvHD.
Several authors have investigated the role of fecal calprotec-
tin (a neutrophil cytosolic protein) (FC) in patients affected 
by infl ammatory bowel disease. So, level of fecal calprotec-
tin seems to have a proportional correlation to the degree of 
immune infl ammation of the intestinal mucosa. 
The aim of our study has been to evaluate the role of FC level 
as a possible non-invasive marker of GvHD. 
Since February 2009 to July 2010, we enrolled 39 pts, M/F 
20/19, with a median age of 49 years (range 17-65), submitted 
to an allogeneic SCT in our centre. Underlying diseases were: 
CLL (2 pts), ALL (5 pts), MDS (6 pts), NHL (5 pts), AML(18 pts), 
HD (1pt), IMF (1pt) and plasma cell leukemia (1 pt). Twelve pts 
received myeloablative conditioning and 27 received reduced 
intensity conditioning. Graft was obtained from sibling donor 
and MUD in 22 and 17 pts respectively. Stem cell source was 
PB in 37 pts, CB in one pt and BM in another one. GvHD 
prophylaxis was performed with cyclosporine A (CSA) in 3 pts, 
CSA+MTX in 18 pts, CSA+MMF acid in 18 pts; six pts received 
also ATG and 3 pts Campath-1H.
ELISA test for FC level was performed on day +30, +60 and +90 
after SCT and at the onset of GVHD.
Pts received a median number of CD34+ 7.10x106/Kg
(range 1.47-17.4). Median time to neutrophil engraftment 
(PMN>0.5x109/L) was 15 days (range 9-34), while a sponta-
neous platelet recovery (PLT>20x109/L) was achieved after a 
median time of 13 days (range 2-46). 
TRM at 100 days was 23%: 2 pts died for aGVHD, 2 pts for 
sepsis, 1 pt for pulmonary aspergillosis and 4 for progression 
disease.
Seventeen pts developed aGVHD (43%) (5 pts grade I-II and 
12 pts grade III-IV) and 12 pts developed cGVHD (4 pts limited 
and 11 pts extensive). 
FC median level in the fi rst 100 days after SCT was signifi cantly 
higher in the group with aGVHD (median value 218 mg/kg vs 
53 mg/kg, Fisher exact‘s test p=0.0002, Fig 1) and in the group 
of pts with cGVHD (median value 187.5 mg/kg vs 59 mg/kg, 
Fisher exact‘s test p= 0.0472). FC was also higher in extensive 
than in limited cGvHD (203 mg/Kg vs 23 mg/Kg, Fisher exact’s 
test p=0.0410).
Despite the small number of pts, we propose the FC level as 
a marker of GVHD activity with a predictive role on cGVHD 
onset.

P490
Assessment of lymphocyte infi ltrates in liver, intestinal 
and skin biopsies in patients with GvHD
A.D. Moicean (1,3), C. Ardeleanu (2), G. Becheanu (1,3), 
M. Dumbrava (1), C. Dobrea (3)
(1)Fundeni Clinical Institute (Bucharest, RO); (2)”V.Babes” 
National Institute (Bucharest, RO); (3)”Carol Davila” University 
of Medicine (Bucharest, RO)

Some authors have previously reported correlations of CD4, 
CD8 and CD25 positive cells intestinal infi ltration with the 
severity of GVHD, the use of corticosteroids or certain geno-
types. Few authors have assessed the pattern of lymphoid infi l-
tration in skin GVHD. We therefore performed a retrospective 
analysis of CD20, CD8, CD3, CD25, FoxP3 positive cells and 
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Granzyme B expression in liver, intestinal and skin biopsy from 
15 patients with clinical acute GVHD. Some intestinal biopsies 
were unrated because of too small size of the fragments col-
lected.
In skin biopsies examinated, mostly CD3 positive T lym-
phocytes regulator type (Fox P3 positive) were found near 
the apoptotic keratinocytes (satelitosis), at the dermal-epider-
mal limit and perivascular in the superfi cial dermis. Some of 
the T cells located at the dermal-epidermal limit were larger 
activated CD25 positive cells. No CD20 positive B cells were 
found. These aspects were correlated with a clinical severe 
GVHD. In the biopsies examinated from the intestine and liver 
rare cells were FoxP3 positive, disposed near the intestinal 
epithelium or portal, near the billiary ducts. The CD25 positive 
cells were rarely found and isolated. Granzyme B expression 
was not found. Our data indicate that while in clinical severe 
skin GVHD regulatory T cells predominate in the lymphoid skin 
infi ltrate, even in clinical severe digestive GVHD regulatory T 
cells priming occur rather in the lymph nodes than in the GVH-
tissue. This study was conducted in the frame of the National 
Research Project PNII-42172/2008.

P491
Cyclosporin monitoring at 2 hours from oral intake leads 
to less toxicity and better effi cacy in patients undergoing 
haematopoietic stem cell transplantation and 
immunosuppressive treatment for severe aplastic anaemia
M. Ribersani, E. Russo, M. Starc, B. Montante, N. Natale, 
M.B. Pinazzi, G. Cozzi, M. Copertino, I. Majolino, A. Locasciulli
San Camillo Hospital (Rome, IT)

Calcineurin inhibitors are widely used as immunosuppressive 
drugs, and there is still a discussion about the optimal blood 
levels of Cyclosporin A (CsA), balancing safety and effi cacy. 
Most of the commonly used pharmacokinetic measurements 
cannot predict the individual biological effects of the immuno-
suppressive drug. Data obtained among Solid Organ Trans-
plant settings, demonstrated a higher reliability of drug serum 
level after 2 hours from oral intake (C2) as regards to absorp-
tion and needed oral doses in the specifi c patient. 
Aim: To estimate the safety and effi cacy of tihs strategy, we 
investigated the pharmacokinetics of CsA delivered by twice-
daily oral administration to assess if CsA blood level at 2 h from 
oral intake is a more reliable tool than the pre-intake level to 
prevent or reduce toxicity (neurotoxicity, nephrotoxicity, TTP, 
capillary lake syndrome, hypertension, hirsutism) in Hemat-
opoietic Stem Cells Transplantation (HSCT) and Severe Aplas-
tic Anemia (SAA) patients, and to tailor the required dose in 
each patient.
Patients and methods: From February 2008 to December 2010 
we retrospectively enrolled 56 patients (51 post HSCT and 5 
treated for SAA). Serum level of CsA at time 0 and after 2 hours 
from oral intake (1074 samples), creatinine serum levels, drug 
toxicity, graft versus host disease (GvHD) and CMV reactiva-
tions were collected. Oral dose of CsA was modifi ed according 
to C2. 
The results were compared with an hystorical control group of 
20 patients (18 after HSCT and 2 cases of SAA) treated from 
January 2006 to December 2007. In this group the oral dose 
was adjusted according to pre-intake CsA serum level.
Results: The whole incidence of side effects was lower in the 
study group (45% vs 50% control group). The mean oral dose 
administered in study group was considerably lower than hys-
torical group 2,32 mg/kg (range 0,83-8,19 ) vs 5,37 mg/Kg 
(range 2,51-10,4) whereas the same incidence of acute GvHD 
(grade I-II) and limited chronic GvHD was found in HCT patients 
of both groups. Interestingly fewer cases of CMV reactivations 
were found in our study group (23% vs 40%).
Conclusions: These data suggest that dose adjustment of CsA 
according C2 allows to treat patients with lower dose obtain-
ing a same control of GVHD, and this modality could reduce 
toxicity risk.

The number of patients doesn’t allow to draw fi nal conclusions, 
prompting the need to further prospective studies.

P492
Time interval from chronic graft-versus-host disease 
onset and monocyte peripheral blood count count are 
important predictive factors for response in patients with 
steroid resistant graft-versus-host disease undergoing 
extracorporeal photopheresis
M. Abecasis, F. Silva, A. Guimarães, E. Fernandez, I. Ferreira, 
A. Machado, G. Teixeira, M. Ribeiro, F. Leal da Costa, 
N. Miranda
Instituto Portugues Oncologia (Lisbon, PT)

Chronic graft vs host disease (cGVHD) affects 50% of suc-
cessfully engrafted patients and has a negative impact on the 
morbidity and quality of life, as well as in nonrelapse mortal-
ity. Corticosteroids with or without calcineurin inhibitors are the 
standard of care for initial treatment of cGVHD but a substantial 
number of patients do not respond to them. A variety of immu-
nosuppressive (IS) treatments have been tested in steroid 
resistant cGVHD, among them extracorporeal photopheresis 
(ECP). We evaluated the effi cacy and safety of ECP in a series 
of 45 patients (pts) with relapsed or refractory cGVHD. ECP 
was started at a median of 275 days (32-3851 days) after the 
onset of cGVHD. The Therakos XTS system was utilized and 
pts were treated on 2 consecutive days (one cycle) weekly 
for 3 months, followed by an individual progressive tapering 
schedule according to the course of cGVHD or until maximum 
response was obtained. All pts had at least a 12-months period 
of follow-up (FU) after ECP was started.
Three months after the start of ECP, 2 pts had a complete 
response (CR) and 24 a partial response (PR). At 6 months, 5 
and 27 pts had CR and PR respectively. At 9 months, 8 and 23 
pts were in CR and PR respectively. At 1 year, 18 had a CR, 
including 7 who were free from systemic IS treatment, 20 had a 
PR and only 1 had no response. At last FU 29 and 15 pts were 
respectively in CR and PR and 26 were free from IS treatment. 
Time from cGVHD onset less than 121 days was signifi cantly 
associated with a higher response rate (OR = 8, 95% confi -
dence interval 1.75-36.4, P = 0.003) and a higher peripheral 
blood monocyte (PBMC) count (>0.4x109/L) was associated 
with a lower response rate (OR = 0.25, 95% confi dence interval 
0.07-0.088, P = 0.027). During the time to treatment evaluation 
no patient died as a result of procedure-related adverse events. 
After this time global mortality was 22.2%, with cGVHD-related 
mortality being 6.6%. Estimated overall survival at 5 years is 
64% (Fig. 1).
Of note, pts achieving a CR had a signifi cantly lower number of 
PBMC at the start of treatment. Monocyte derived dendritic cells 
induce T-helper cells to differentiate into Th1 cells. Whether this 
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may affect the immune response to treatment remains specula-
tive but might explain this observation. 
Our results suggest that the effects of ECP may be cumula-
tive and delayed in time, with pts responding or continuing to 
improve as long as 12 months after the start of treatment.

P493
Pre-transplant rituximab is associated with reduced rate 
of acute GvHD after RIC-AlloSCT in lymphoma patients
R. Crocchiolo, J. El Cheikh, L. Castagna, A. Helvig, S. Furst, 
C. Faucher, A. Vazquez, N. Belmecheri, A. Granata, D. Coso, 
R. Bouabdallah, D. Blaise
Institut Paoli Calmettes (Marseille, FR)

Both B and T cells are implicated in the pathophysiology of 
graft-versus-host disease (GvHD) after allogeneic hematopoi-
etic stem cell transplantation (AlloSCT). Anti-thymocyte globu-
lin (ATG) administered during conditioning has been shown to 
reduce both acute and chronic GvHD, while rituximab has been 
suggested to reduce incidence of GvHD: previous studies indi-
cated a reduced incidence of acute and/or chronic GvHD, but 
sometimes with controversial results. Here we present results 
from a retrospective, monocenter analysis on a selected popu-
lation of lymphoma patients undergoing reduced-intensity (RIC) 
AlloSCT, with or without ATG in the conditioning regimen. 
Adult patients receiving RIC-AlloSCT from a HLA-identical 
sibling donor for relapsed CD20+ lymphoproliferative disease 
at our Institution were included in the analysis. Rituximab had 
been administered in association or not with chemotherapy, 
according to each patient’s treatment strategy. 
57 patients transplanted between Avril 1999 and November 
2009 were included in the study. Thirty-nine patients received 
ATG and 18 did not. Of these 57 patients, 32 were treated with 
rituximab, ending at a median (range) of 43 (5-177) days prior to 
transplant. Median follow-up for all patients was 749 days (146-
4051). No signifi cant differences in pre-transplant variables 
existed between patients receiving rituximab (RTX group) vs. 
those without rituximab (no-RTX group), with the exception of 
more FL in RTX group and more CLL in no-RTX group (p=0.02). 
In the cohort of patients receiving ATG, rituximab used at a 
dose  375 mg/m2 (n=10) within three months prior to AlloSCT 
was associated with a reduced rate of grade 3-4 aGvHD com-
pared with no rituximab (n=29): 0/10 vs. 7/29 (p=0.08). Reduc-
tion of grade 2-4 aGvHD rate was also observed: 1/10 vs. 14/29 
(p=0.03, fi gure 1). Among the 18 non-ATG patients, we did not 
observe any protective effect on aGvHD by RTX group. Simi-
larly, no effect on cGvHD appeared in the two cohorts. 
Present data suggest a role of rituximab administered before 
AlloSCT in reducing the incidence of aGvHD. This effect was 
more pronounced when administration of ATG was performed 
during conditioning regimen, inviting considering a possible 
synergistic effect of both T- and B-cell depletion in preventing 
GvHD. Although retrospective and small-sized, the present 
analysis, conducted on a quite homogeneous population of 
patients, invites to further investigations on larger number of 
patients.

P494
Pravastatin after allogeneic haematopoietic stem cell 
transplantation: better tolerated than expected but 
without signifi cant infl uence on chronic graft-versus-host 
disease
T. Gromke, A.H. Elmaagacli, M. Ditschkowski, M. Koldehoff, 
M. Hlinka, R. Trenschel, D.W. Beelen
Universitiy Hospital (Essen, DE)

Objectives: As an approved drug for therapy of hyperlipidemia 
in patients (pts) taking immunosuppressive therapy after 
organ transplantation pravastatin is used rarely after alloge-
neic hematopoietic stem cell transplantation (HSCT), because 
of expecting adverse effects above average. One reason for 

this anticipation is the extensive comedication. Another reason 
are therapy related problems as myopathy or elevated liver 
enzymes, which are expected to worsen. Because of the recur-
ring question of infl uence of statins on graft versus- host- dis-
ease (GvHD) pravastatin was also evaluated on this focus. 
Patients and methods: 50 consecutive pts after myeloablative 
HSCT (25 female, 25 male, median age 53 years) with a median 
pravastatin intake of 257 days were analyzed retrospectively 
and compared to a matched pair group of 50 HSCT pts with-
out pravastatin medication. Pts with acute and chronic myeloid 
and lymphatic disorders and myelodysplastic syndroms were 
included, 17 pts had related, 33 pts unrelated donors. 6 pts 
showed no, 18 limited and 26 extended cGvHD. Drug tolerance 
was documented by continuous monitoring of the clinical sta-
tus, measurement of creatine kinase and liver enzymes. GvHD 
was clinically evaluated, dosage of immunosuppressive drugs 
(cyclosporine, prednisone) as well as blood eosinophilia was 
recorded. Relapse and survival was monitored. 
Results: In 4 cases with absent or limited cGVHD pravastatin 
was discontinued. 3 pts showed muscular pain without change 
of creatine kinase, 1 had no clinical symptoms but developed 
increased creatine kinase and liver enzymes (ctc grade 3 and 
2). During time of taking pravastatin 30 (vs. 33 in control group) 
of 50 pts showed no change of cGvHD, 17 (vs. 10) had an 
improvement and 3 (vs. 7) an impairment. 13 pts reduced the 
dosage of cyclosporine, 34 did not change and 3 increased it. 
Regarding prednisone 14 pts reduced the dosage, 29 did not 
change and 7 increased it. Results did not signifi cantly differ 
from the control group. Out of 6 pts with eosinophilia 5 reached 
normal results, 1 increased. During statin medication 5 pts 
relapsed, 2 died – one because of relapse, one by infection. In 
the control group 5 pts relapsed, 4 died – 2 because of relapse, 
2 by GvHD. 
Conclusions: Pravastatin is a well-tolerated drug after HSCT 
revealing comparable side effects as in pts without HSCT. There 
seems to be no signifi cant infl uence on the course of cGvHD 
although effects may be seen only after long-term intake.

P495
Tear fi lm osmolarity in chronic ocular GvHD patients
G. Modorati, A. Colucci, E. Miserocchi, F. Ciceri
University Vita-Salute (Milan, IT)

Purpose: to evaluate tear fi lm osmolarity in patients with chronic 
GVHD.
Methods: twenty-nine consecutive patients who underwent all-
ogenic hematopoietic stem cell transplantation(HSCT)received 
complete ophthalmologic examination including: visual acuity, 
tonometry, Schirmer test, Break-up time (BUT), green lissamine 
conjuctival and corneal staining test (Oxford scale), and ocu-
lar surface disease index score evaluation(OSDI). All patients 
underwent tear fi lm osmolarity measurement with the TearLab 
Osmolarity System instrument.
Results: There were 14 male patients (48.3%) and 15 female 
patients (51.7%) with a mean age of 45 years (39-51). 83% 
presented a dry eye disease (DED) characterize by: OSDI 
mean 43.5 (33.3-53.6), mean Schirmer test 5.9 mm (3.3-8.4), 
mean BUT of 5.9 sec. (3.3-8.4). Mean osmolarity value was 
316 mOsm/L (290-370). 
Conclusions: Tear osmolarity cut off values is 316±1 mOsm/
L; higher osmolarity values can correlate with dry eye disease 
severity. In our sample tear osmolarity showed correlation with 
Schirmer Test, tear fi lm BUT and lissamine green corneal stain-
ing. No correlation were found with visual acuity, OSDI and con-
junctival and corneal staining.
Our results showed a correlation between higher values of 
Osmolarity and DED in ocular cronic GVHD. Assessment of 
tear fi lm osmolarity may provide an objective, rapid and reli-
able test for determining dry eye disease in patients with ocular 
chronic GVHD.
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P496
CicloMulsion®, a novel Cremophor® EL-free ready-to-
use formulation of cyclosporine for intravenous use, is 
bioequivalent to Sandimmune® Injection and exhibits less 
adverse effects – Final study report
K.H.J. Ehinger, F. Sjövall, M.J. Hansson, E. Elmér
Neurovive Pharmaceutical AB (Lund, SE)

Introduction: Cyclosporine (CsA) is widely used to prevent 
rejection of grafts after transplantation, to treat graft-versus-host 
disease and as management of a number of autoimmune dis-
eases. The intravenous (IV) form currently on the market uses 
Cremophor EL (CrEL) as carrier medium. CrEL is known to 
cause hypersensitivity reactions in some patients, ranging from 
skin reactions to dyspnea, anaphylactic shock and death. The 
objectives of this study were to assess the pharmacokinetics of 
a new CrEL-free formulation of CsA, CicloMulsion, compared to 
a marketed product Sandimmune Injection and to compare the 
profi les of adverse effects between the two formulations.
Materials and methods: In this open-label, laboratory-blind, sub-
ject-blind, randomized, single-dose, two-period crossover study, 
52 Caucasian and Non-Caucasian male and female volunteers 
were treated with 5 mg/kg of each of the two formulations of 
CsA as an infusion over 4 hours. Serial blood samples were 
obtained and analyzed for CsA-concentration. Pharmacokinetic 
and bioequivalence comparisons according to current US and 
European guidelines were performed with calculations of point 
estimates and 90% confi dence intervals for the test/reference 
geometric least square mean ratios of relevant variables.
Subjects were monitored for adverse events with blood sam-
ple screenings, vital parameters, physical examinations and by 
questioning.
Results: The geometric mean ratios for CicloMulsion/Sandim-
mune (90% confi dence interval) of the primary variables were 
0.899 (0.877-0.922) for Area Under Curve (0 to infi nity) and 
0.948 (0.924-0.972) for Maximum blood CsA concentration. All 
additional variables analyzed also fell well within the bioequiva-
lence range of 0.80-1.25.
One anaphylactoid and one anaphylactic reaction, both clas-
sifi ed as serious adverse events (SAE) were reported, after 
treatment with Sandimmune. No SAEs were recorded with 
CicloMulsion. The proportion of overall adverse events was 
signifi cantly higher when Sandimmune was used.
Conclusion: CicloMulsion, a novel CrEL-free formulation of 
CsA, is bioequivalent to Sandimmune Injection and exhibits 
less adverse events. The use of CicloMulsion should thus be 
considered when treating patients with IV CsA in order to avoid 
hypersensitivity and anaphylactic reactions.

P497
Extracorporeal photopheresis with the new Cellex system 
in paediatric and severely ill patients
O. Amon, M. Weitz, R. Handgretinger
University Hospital (Tübingen, DE)

We have treated since October 2009 26 patients (8-73 years of 
age) with the new CELLEX system for ECP (2-22 treatment ses-
sions per patient). 9 patients were below 18 years of age.Body 
weight was 16.2-84 kg (with 7 patients below 40 kg). Indications 
for treatment were severe acute or chronic graft-versus-host 
disease (GVHD) in 17 patients, cutaneous T cell lymphoma in 
3 patients and refractory acute rejection after solid organ trans-
plantation or severe autoimmune disease in 6 patients.
During the year 2010 several technical changes have improved 
the CELLEX system. In our experience it is an effective and safe 
treatment modality. Main advantages of the CELLEX system are 
a markedly reduced extracorporeal blood volume, especially 
if the double needle modality can be used. Treatment time is 
reduced substantially (up to half) compared to the conventional 
UVAR XTS system for ECP. Furthermore conventional Port 
systems and Hickman catheters already in place can be used 
as venous access. In adult patients often times a peripheral 
16 gauge needle is suffi cient to achieve good blood fl ow.
Of the 17 patients with GVHD 11 suffered from Grade 3-4 acute 
graft-versus-host disease (revised Glucksberg score). With an 
intensifi ed ECP schedule of 2 treatments weekly 9 patients 
improved with their skin, liver and intestinal disease. Their corti-
costeroid dose could be reduced or discontinued.
6 patients suffered from chronic GVHD or overlap syndrome 
with involvement of lungs, muscles, skin, eyes and gut. Their 
disease severity could be categorized as “severe” according 
to usual clinical scores. With an intensifi ed ECP schedule in 
the beginning and long-term continuation of treatments every 
2 weeks a variable degree of improvement in the disease mani-
festations could be accomplished. Corticosteroid dosage could 
be reduced or discontinued.
In summary the new CELLEX system for ECP showed treat-
ment results as good as the conventional UVAR XTS system 
in our patients. With low extracorporeal blood volume, short-
ened treatment time and easy to accomplish venous access 
the online ECP treatment for paediatric and severely ill patients 
has become feasible.

P498
Risk factors for acute and chronic graft-versus-host 
disease after allogeneic hematopoietic stem cell 
transplantation in paediatric patients
M.S. Kim, J.W. Lee, H. Kim, H.J. Kang, K.D. Park, H.Y. Shin, 
H.S. Ahn
Seoul National University Children’s Hospital (Seoul, KR)

Introduction: Despite progress in strategies for successful allo-
geneic hematopoietic stem cell transplantation (allo-HSCT), 
graft-versus-host-disease (GVHD) remains the most signifi cant 
cause of non-relapse morbidity and mortality. In this study, we 
analyzed factors associated with acute or chronic GVHD after 
allo-HSCT in a single center.
Patients and methods: A total of 142 patients (79 males and 63 
females) with a median age of 9.3 years (range 0.9-19.2) who 
underwent allo-HSCT between October 2004 and December 
2009 were evaluated. The source of stem cells was bone mar-
row (BM) in 53, peripheral blood (PB) in 38 and cord blood (CB) 
in 51 cases.
Results: The cumulative incidence (CI) of acute GVHD was 0.42 
for grade II-IV and 0.21 for grade III-IV. Male recipient (P=0.005), 
female donor/ male recipient match (P=0.024) and higher donor 
age (  30 years) (P=0.001) were risk factors for grade II-IV 
acute GVHD on univariate analysis. Male recipient (P=0.020) 
remained signifi cant on multivariate analysis. Male recipient 
(P=0.045) and higher donor age (  30 years) (P=0.001) were 
risk factors for grade III-IV acute GVHD on univariate analysis. 
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Higher donor age (  30 years) (P=0.023) remained signifi cant 
on multivariate analysis. In unrelated transplants, tacrolimus-
based GVHD prophylaxis instead of cyclosporine lowered the 
CI of acute GVHD (0.57 vs 0.35) to the comparable level with 
that in related GVHD. The CI of chronic GVHD was 0.29. Previ-
ous acute GVHD (P<0.001) and eosinophilia (P=0.006) were 
risk factors for chronic GVHD. Use of total body irradiation 
(TBI) (P=0.004) and absence of anti-thymocyte globulin (ATG) 
(P=0.009) in the conditioning regimen were also associated 
with the risk of developing chronic GVHD. However, the effect 
of each factor was not clear due to the fact that most patients 
had either TBI or ATG.
Conclusion: Our analysis showed several risk factors for acute 
and chronic GVHD. These data could be useful in predicting 
the risk of GVHD.

P499
To perform or not to perform T-cell depletion in unrelated 
stem cell transplantation?
A. Zavrelova, P. Zak, J. Radocha, M. Cermanova, M. Lanska, 
L. Jebavy, J. Maly
University Hospital Hradec Kralove (Hradec Kralove, CZ)

Aim: To compare two groups of patiens undergoing unrelated 
allogeneic stem cell transplantation with or without in vivo T–cell 
depletion with pretransplant administration of Thymogloubuline 
(Genzyme).
Methods: We retrospectively evaluated two groups of consecutive 
patiens, who underwent stem cell transplantation at our institu-
tion. From year 2005 we abandoned T cell depletion in unre-
lated stem cell transplantation according to current institutional 
guidelines. After analysis of the results we decided to admin-
ister in vivo T-cell depletion with Thymoglobuline ( Genzyme) in 
dose 2,5 mg/kg at days -3 to -1 (from 2007). The patients were 
included only if they had at least 1 year follow up. 
Results: There were 32 patients in the group without T-cell 
depletion and 44 patients in T-cell depleted arm. There was a 
signifi cant difference in overall mortality and mortality due to 
refractory GVHD in favor of T cell depletion. Overall mortality 
was 72% and 43% (p=0,01) and mortality due to refractory 
GVHD was 22% and 0% (p=0,0011) respectively for the group 
without and with T-cell depletion. There was no signifi cant dif-
ference in the incidence of GVHD (all grades), in the incidence 
of relapse and in the mortality caused by relapse of the primary 
disease. Incidence of GVHD, incidence of relapse and mortal-
ity due to relapse was 69% and 64%, 41% and 32%, 25% and 
20% respectively in non T-cell depleted and T-cell depleted 
arm. We did not observe increase in severe infections with 
T-cell depletion. There was clear benefi t in the quality of life in 
T-cell depleted arm.
Conclusion: We conclude, that there is a clear benefi t of in 
vivo T-cell depletion in patients undergoing unrelated stem 
cell transplantation and that there is unjustifi ed fear of larger 
amount of relapse and infection.

P500
Extracorporeal photochemotherapy in the treatment of 
acute and chronic GvHD: experience from Rome 
Transplant Network
A. Lanti (1), S.D. Spurio (1), A.S. Ferraro (1), E. D’Alessandro 
(1), O.M. Chiru (1), E. Fiorelli (1), R. Massarelli (1), L. Cudillo 
(1), A. Picardi (1), E. Ceresoli (1), B. Mariotti (1), I. Provenzano 
(1), G. Adorno (1), G. Isacchi (2), W. Arcese (1)
(1)Policlinic Tor Vergata (Rome, IT); (2)Bambino Gesù 
Pediactric Hospital (Rome, IT)

Background: Graft-versus-host disease (GVHD) is a major com-
plication of allogeneic stem cell transplantation and remains a 
main cause of non relapse mortality. Extracorporeal photoche-
motherapy (ECP) is an immunomodulatory therapy showed to 
be effective in the treatment of GVHD. We present our results 

in the use of ECP as treatment of acute or chronic GVHD in 
patients referred for transplant to RTN.
Patient and methods: 36 patients (25 M/ 11F; median age 36 
years, range 6 to 62 years) with acute (n=10) or chronic (n=26) 
GVHD were included in the study. For ECP an off-line system 
was used. Briefl y, mononuclear cell (MNC) concentrate was 
collected through a single leukapheresis; cell concentrate was 
then UVA irradiated after injection of 8-MOP. Two different pro-
tocols were used: patients with A-GVHD underwent ECP three 
times weekly over 2 weeks, twice weekly until week 10, twice 
every two weeks until week 26 and twice monthly during the 
following 4-8 months; patients with C-GVHD underwent ECP 
twice weekly until week 8, twice every two weeks until week 24, 
twice monthly during the following 4-8 months. 
Results: A total of 1132 ECP procedures have been performed. 
The median number of ECP courses was 26 (range 12-56) for 
A-GVHD and 32 (5-55) for C-GVHD. The median number of 
nucleated cells treated was 5.4 x 109 (range 0,18 – 28,2). Of 
36 patients, 27 (75%) are surviving and 9 died (4 of 10 with A-
GVHD and 5 of 26 with C-GVHD. The causes of death were: 3 
liver GVHD, 2 lung GVHD, 1 leukemia relapse, 3 pneumonia). 
Of 27 surviving patients, 15 (55%) (1 A-GVHD and 14 C-GVHD) 
achieved a complete response and 9 (33%) (2 A-GVHD, 7 C-
GVHD) had a partial response. ECP treatment was discon-
tinued in 3 cases for leukemia relapse. Immunosuppressive 
therapy combined with ECP was progressively and rapidly dis-
continued in 11 patients. Only 12 out of 1132 (1%) procedures 
were interrupted: for nausea and vomiting or for complications 
related to vascular access. 
Conclusion: Our data confi rm the effi cacy and safety of ECP, 
particularly in the treatment of C-GVHD (response in 21 out of 
26 cases), may represent an important alternative in case of 
steroid intolerance and contribute to accelerate discontinuation 
of the immunosuppressive therapy.

P501
Graft-versus-host disease prophylaxis with high-dose 
cyclophosphamide after myeloablative peripheral blood 
stem cell transplantation for acute myeloid leukaemia
E. Gunduz (1), O. Akay (1), H. Teke (1), G. Akyol (1), Z. Gulbas (2)
(1)Eskisehir Osmangazi University (Eskisehir, TR); (2)Anadolu 
Health Center (Istanbul, TR)

Introduction: Graft versus host disease (GVHD) is a major 
complication of allogeneic hematopoietic stem cell transplan-
tation. The optimal approach for GVHD prophylaxis remains 
uncertain. Acute GVHD still occurs in 35-55% with standard 
regimens. Moreover, they are not as effective in reducing the 
incidence of chronic GVHD and may impair immune reconstitu-
tion. High dose cyclophosphamide is a promising novel strat-
egy. Here, we report our own experience with this regimen in 
comparison to prophylaxis with methotrexate in acute myeloid 
leukemia patients. 
Methods: All patients received peripheral blood stem cells from 
HLA matched related donors after myeloablative busulphan 
and cyclophosphamide conditioning. High dose cyclophos-
phamide (50 mg/kg/day) was given on days +3 and +4 to a 
group of 13 patients. Methotrexate 15 mg/m2 on day +1, 10 
mg/m2 on days +3, +6 and +11 was given to the other group 
(n=13). Both groups also received cyclosporine 6,25 mg/kg/12 
hours iv beginning from day -1 and the dose is adjusted accord-
ing to blood levels. Results: The median age was 41 years 
(range 28-55), total CD34+ cell count was 5.2 (range 2.1-12) 
x106/kg, time to neutrophil engraftment was 18 days (range 
14-36), time to platelet engraftment was 15 days (range 9-34) 
in cyclophosphamide group. The median age was 41 years 
(range 22-58), total CD34+ cell count was 3.9 (range 2.3-8.4) 
x106/kg, time to neutrophil engraftment was 18 days (range 10-
27), time to platelet engraftment was 14 days (range 10-50) 
in methotrexate group. All patients were in complete remission 
except 1 patient in cyclophosphamide and 2 patients in meth-
otrexate group. Acute GVHD was observed in 7 of 13 patients 
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and maximum grade was 2 in cyclophosphamide group. Acute 
GVHD was observed in 9 of 13 patients and maximum grade 
was 3 in methotrexate group. Chronic GVHD was observed in 
4 patients in cyclophosphamide and 7 patients in methotrex-
ate group. Hemorrhagic cystitis was observed in 3 patients in 
cyclophosphamide and 1 patient in methotrexate group. Need 
for antibacterial and antifungal therapy was similar between 
2 groups. 
Conclusion: High dose cyclophosphamide can be used for 
GVHD prophylaxis with less severe GVHD but a slightly higher 
hemorrhagic cystitis incidence.

P502
Pre-transplant low-dose ATG is associated with reduced 
transplant-related mortality and improved clinical 
outcome in patients receiving allogeneic HSCT from 
unrelated and partially matched related donors
A. Busca, F. Locatelli, S.E. Flonta, G. Ciccone, I. Baldi, 
S. D’Ardia, B. Allione, M. Falda
Ospedale San Giovanni Battista (Turin, IT)

We investigated the outcome of patients with hematological 
malignancies who received an allogeneic stem cell transplanta-
tion (SCT) from alternative donors after a conditioning including 
low dose rabbit antithymocyte globulin (ATG) (Thymoglobulin).
Ninety adults received ATG 7.0-7.5 mg/Kg over 2 days (–4,
–3) with myeloablative (n=55) or reduced intensity conditioning 
(RIC) (n=35) and underwent an allogeneic SCT from an unre-
lated donor (n= 82) or a partially matched related donor (n=8). 
In addition to ATG, 84 patients (94%) received cyclosporine 
and methotrexate for GVHD (graft versus host disease) proph-
ylaxis. The source of stem cell was the peripheral blood in 
73% of the cases. One patient died before engraftment and 4 
experienced secondary graft failure. Median time to neutrophil 
engraftment was 17 days (range 11-48 days); at day +30, 93% 
of the patients showed full donor chimerism. The cumulative 
incidence of acute GVHD grade II-IV was 23% (95% CI14%-
32%) and did not differ between patients receiving conventional 
and RIC (p=0.32); similarly, the 1-year cumulative incidence 
of cGVHD was 49% (95% CI 38%-60%) and was not differ-
ent between the two groups (p=0.11). Blood stream infections 
occurred in 16 patients (18%), and gram-positive organisms 
accounted for 62% of bacteremias. An invasive fungal infec-
tion occurred in 9 patients (10%) and CMV reactivation devel-
oped in 55% of the subjects. The 3-year cumulative incidence 
of relapse was 34% and did not differ between conventional 
and RIC HSCT recipients (p=.61). The 100-day and the 1-year 
cumulative incidence of TRM were 8% (95% CI, 2%-13%) and 
15% (95% CI, 8%-23%) respectively.Six patients (11%) died of 
transplant-related complications after myeloablative compared 
to 8 (23%) after RIC transplantation, although the difference did 
not reach the statistical signifi cance (p=.11). With a median fol-
low-up of 32 months (range 1-76 months), the 3-year estimated 
OS was 53% (95% CI, 43%-53%) and was not statistically dif-
ferent between conventional myeloablative and RIC (p=0.38). 
The 3-year estimated PFS was 38% (95% CI, 22%-54%) and 
was signifi cantly higher for patients transplanted with conven-
tional regimens (47%; 95% CI, 33%-61%) compared to RIC 
(38%; 95% CI, 22%-54%) (p=0.02).This study suggests that the 
incorporation of low doses of ATG into the preparative regimens 
of patients receiving SCT from alternative donors reduces the 
risk of acute and chronic GVHD and potentially may improve 
the fi nal outcome of the patients.

P503
A single-centre experience of the effi cacy of 
extracorporeal photopheresis in the treatment of 
steroid-refractory acute graft-versus-host disease
E. Das-Gupta, L. Watson, J. Byrne, N. Russell
University Hospitals NHS Trust (Nottingham, UK)

We have used ECP to treat 19 consecutive patients with ster-
oid-refractory acute GVHD post BMT or DLI therapy. Patients 
were treated with weekly cycles on the Therakos UVAR XTS 
instrument for a planned minimum of 8 weeks, and continued 
until maximum response or CR was seen. ECP was then dis-
continued without tapering. CR was defi ned as resolution of 
features of acute GvHD with a reduction of prednisolone dose 
to 20 mg/day or less.
The grade of GVHD prior to starting ECP was grade II in 4, 
grade III in 5 and grade IV in 10 patients. 14 patients had skin 
involvement, 10 liver involvement and 14 gut involvement. 14/19 
of patients had 2 or 3 organ involvement. Patients had received 
a median of 15 days of prednisolone or methylprednisolone at 
a dose of 1-2 mg/kg prior to starting ECP. The median number 
of cycles of ECP administered was 8 (2-15). 13/19 (68%) 
patients completed 8 weeks of treatment. 11/13 patients who 
completed 8 weeks of ECP have responded. Of these, CR was 
achieved in 9 and PR in 2, one of whom went on to achieve 
CR with no additional treatment. Response was achieved in 4/4 
patients with grade II GVHD, 2/5 grade III GVHD and in 5/10 
grade IV GVHD. Response was achieved in 3/5 patients with 
single organ involvement and in 8/14 with 2 or 3 organ involve-
ment. 9/11 responding patients developed chronic GVHD but in 
only one case was this extensive. 2 patients went on to receive 
further ECP for chronic GVHD. 8 patients died of progressive 
GvHD, 6 of these prior to completing 8 weeks of ECP therapy. 
The non-responding patients received a median of 3 cycles of 
ECP (range 2-15). 5/8 non-responders had grade IV GVHD, the 
rest had grade III. 5/8 patients had stage III or IV gut involve-
ment and 4 had stage III or IV liver involvement. Only 1 had 
stage IV skin involvement and this patient also had gut and 
liver GVHD. The predicted survival at 1 year was 52% for the 
whole group of 19 patients and 84% for the 13 patients who 
completed 8 weeks of ECP.
In conclusion we have found ECP to be an effective second 
line treatment for acute GVHD, even for patients with grade 
IV GVHD who had a 50% response rate. These fi ndings are 
in agreement with those of Greinix et al, although the majority 
of responders in our series developed chronic GVHD requiring 
further immunosuppressive therapy. Our series is also impor-
tant in that it demonstrated a response to ECP in 4/6 patients 
who developed acute GVHD post DLI.

P504
Correlation of HSPA1Lexpression with the development 
of graft-versus-host disease
S. Atarod (1), J. Norden (1), A. Kuzyk- Czucha (1), K. Bogunia-
Kubik (2), B. Turner (1), L. Ambler (1), X.N. Wang (1), M. Collin 
(1), A.M. Dickinson (1)
(1)Newcastle University (Newcastle upon Tyne, UK); 
(2)Hirszfeld Institute of Immunology and Experimental Therapy, 
Polish Academy of Sciences (Wroclaw, PL)

Background: The conserved and well characterized heat shock 
protein 70s (HSPAs) are expressed by three genes (HSPA1A, 
HSPA1B, HSPA1L). HSPA1A and HSPA1B are inducible HSPAs 
(HSP0i) and differ by two amino acids resulting in interchange-
able proteins. HSPAs have also been shown to be associated 
with responses to infl ammation and allograft rejection. HSPA1B 
(HSP0i) had been previously shown to be correlated to severity 
of Graft-versus-Host Reactivity (GvHR) in a skin explant model 
by Jarvis et al., 2003. In this study, we have investigated the 
role of HSPA1L in GvHR and clinical Graft-versus-Host Disease 
(GvHD) samples to determine whether HSPA1L is involved 
in the pathogenesis of GvHD. Respectively, the expression 
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of HSPA1B was also assessed in whole blood to determine 
whether it is predictive of the severity of GvHD as it is in skin.
Methods: mRNA expression (delta Ct) of HSPA1L was investi-
gated by Taqman qRT-PCR, using skin biopsies from; in vitro 
skin explant assays at three time points (Days 1, 2 and 3), 
clinical acute GvHD skin biopsies from allo-HSCT patients and 
healthy volunteers. HSPA1B (delta Ct) was used as a positive 
control. Similarly, mRNA expression of HSPA1L and HSPA1B 
were examined in whole blood samples collected in PAXgene 
tubes and obtained from allo-HSCT patients at specifi c time 
points pre- and post-transplant (Day -7, Day +28, 3 months, 6 
months, 9 months and 12 months). 
Results: The mRNA expression of HSPA1L was not statistically 
signifi cant in determining the severity of GvHR or acute GvHD 
in skin. However, at the time-point Day+28, expression of 
HSPA1L in whole blood, was shown to be signifi cant in predict-
ing chronic GvHD (p= 0.0117, 95% CI 0.607-4.15) (Figure 1).
Conclusion: The mRNA expression of HSPA1L in skin does 
not change with development of GvHR or GvHD. However, the 
expression of HSPA1L in whole blood may be an indicator of 
chronic GvHD. The expression of HSPA1B in whole blood was 
not predictive of GvHD unlike its expression in skin as shown 
previously by Jarvis et al., 2003.

P505
Various therapy schemes of chronic graft-versus-host 
disease
T. Bykova, A. Pugachev, M. Estrina, A. Kozlov, S. Shiryaev, 
N. Stancheva, E. Semenova, L. Zubarovskaya, B. Afanasyev
R.M.Gorbacheva Memorial Institute of Children Hematology 
and Transplantology (St. Petersburg, RU)

Chronic graft-versus-host disease (cGVHD) is the most seri-
ous and common long-term complication of HSCT, occurring 
in 20% to 70% of people surviving more than 100 days and it 
represents the major cause of nonrelapse mortality and mor-
bidity in long-term survivors. The optimal treatment scheme for 
cGVHD combining symptoms control with acceptable rate of 
toxic and infectious complictions which are a major cause of 
death in these patients is still under investigation.
The aim: To compare effi ciency and complications of various 
therapy schemes of cGVHD in children and adolescents after 
allo-HSCT.
Patients and results: 140 children and adolescents, age from 1 
to 21 y.o. (median 12 y.o.), which survive more than 100 days 
after allogenic HSCT (allo-HSCT). All pts received allo-HSCT. 
Source of HSC were: bone marrow (BM) – 43% (60 pts), periph-
eral blood (PB) – 43% (60 pts), BM+PB – 13% (18 pts), cord 
blood – 1% (2 pts). Common frequency of cGVHD was – 46% 
(65 pts). In group, which use BM, frequency of cGVHD – 41%, 
PB – 63%, BM+PB – 44%, CB – 0%. Therapy of cGVHD was: 
6% (4 pts) received topical steroids, 10% (6 pts) – steroids with 
MMF, 15% (10 pts) – steroids with monoclonal antibodies, 15% 
(10 pts) – steroids with MMF and monoclonal antibodies, 15% 
(10 pts) – steroids with CsA or Tx, 19% (12 pts) – secondary 
therapy included ECP, 20% (13 pts) – only steroids. We com-
pared effectiveness, infectious complication and toxicity differ-
ent in different therapy groups (Fig. 1, 2).

Conclusions: The level of infectious complications is identical in 
all therapy groups. The therapy scheme of cGVHD with ECP is 
more effective for achieving partial resolution. Complete resolu-
tion can be achieved using combination of ECP, immunosup-
pressive drugs and MaBs. Toxic complications were observed 
less often in ECP-containing therapy scheme.

P506
Risk factors for severe aGvHD in sibling transplants after 
reduced-intensity conditioning
M. Uzunel, J. Mattsson, O. Ringden, M. Remberger
Karolinska Institute (Stockholm, SE)

Background: Despite optimal HLA matching in sibling transplan-
tation (SCT), severe acute GVHD (grades II-IV) can occur in 
about one third of the patients. With the introduction of reduced 
intensity conditioning (RIC) regimens, less tissue damage and 
therefore less acute GVHD is expected. In this retrospective 
study, we wanted to identify factors that were correlated with 
severe aGVHD after sibling SCT and RIC.
Methods: This study included 150 patients with different diag-
noses. Median age was 53 (0.5-77) years. Stem cell source 
was PBSC in 85% of the transplants and BM in 15%. As GVHD 
prophylaxis a combination of CsA and MTX was used in most 
cases (71%). All RIC regimens included Fludarabine which was 
combined with Busulfan in 39%, TBI 2Gy in 19%, TBI 2x3 Gy 
+Cy in 12%, Cy in 23% and Treosulfan in 7% of the transplants. 
Anti-thymocyte globulin (ATG) was given to 45% of the patients. 
Results: The incidence of aGVHD II-IV was 32%. In multivari-
ate analysis, the only two factors that correlated with aGVHD 
II-IV were patient age (HR 1.51, CI 1.22-1.86, p=0.0002) and 
the use of Busulfan in the conditioning regimen (HR 0.30, CI 
0.16-0.58, p=0.0004). Using age ( 50 years) and the absence 
of Busulfan in the conditioning regimen as risk factors, the inci-
dence of severe aGVHD was 0%, 26% and 58% in patients 
with no, one or both risk factors, respectively. Overall survival 
at 5 years in the same three groups was 74%, 62% and 30%, 
respectively (p=0.004).
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Conclusion: In this study, we found that patient age, as 
expected, increased the risk of severe aGVHD while Busulfan 
in the conditioning regimen decreased this risk. One explana-
tion to our fi ndings may be that most patients in the Busulfan 
group also got ATG, and this combination had an additive effect 
on immunosuppression.

P507
Long-term survival follow-up and factors associated to 
response and survival of patients treated with daclizumab 
for steroid-resistant acute graft-versus-host disease
N. Yafour (1), L. Deville (1), N. Maillard (1), C. Durier (2), 
D. Montagnier (3), M. Ouachée-Chardin (4), E. Singlas (1), 
A. Buzyn (1)
(1)Necker-Enfants Malades Hospital (Paris, FR); (2)SC 10 
INSERM (Paris, FR); (3)Xavier Arnozan Hospital (Paris, FR); 
(4)Robert Debre Hospital (Paris, FR)

Steroid-resistant acute Graft-Versus-Host-Disease (aGVHD) 
following allogeneic hematopoietic stem cell transplantation 
(HSCT) is associated with a high mortality rate and has no 
standard treatment. The aim of our retrospective study was to 
report the long-term outcome of patients treated by daclizu-
mab, a humanized monoclonal antibody targeting the  chain 
of the IL-2 receptor, for seroid-resistant aGVHD, and to identify 
prognostic factors associated with response to treatment and 
survival. Twenty patients with grade II to IV steroid-resistant 
aGVHD were included between 1997 and 2004. All had hema-
tologic malignancies and 12/20 were in an advanced phase of 
the disease. The donor was match related (n=14), MUD (n=2) 
or mismatch UD (n=4). 7/20 had a RIC. All patients received 
daclizumab 50 mg/d I.V. daily for 7 days than twice a week than 
once a week for a median duration of 27 days (5-150). Dacli-
zumab was given second line after steroid failure in 15 patients 
and 3rd line in 5. The median number of injections was 10 
(5-35). Daclizumab was clinically well tolerated although 65% 
developed episodes of infections during or following therapy. 
The complete response rate of aGVHD was 20% at day 8 
and 25% at day 28. Survival rate at 1 year and at 5 years are 
35% and 25% respectively, with a median survival time of 86 
months. Overall, 15 patients died in this cohort. The causes of 
death were aGVHD (n=7), relapse (n=4), prolonged pancyto-
penia (n=2), pulmonary cGVHD (n=1) and infection (n=1). In 
univariate analysis, an advanced phase of the disease at time 
of HSCT was associated with a poor response rate at day 8 or 
day 28 and had also a negative impact on survival with 62% 
survival for early phase patients compared to 18% survival for 
advanced phase (P=0.03). The strongest predictive factor for 
survival was the response to daclizumab at day 28 which was 
associated with a 67% probability of survival compared to 9% 
for non responding patients (P=0.0024). In conclusion, daclizu-
mab can be a reasonable option for the treatment of steroid-
resistant aGVHD since it provides an acceptable response and 
long-term survival rates. The disease status at transplant is the 
only clinical factor at time of HSCT associated with response 
rate and overall survival. Interestingly, infections are not the 
fi rst cause of death. Further prospective studies are needed to 
determine the best treatment schedule and to identify patients 
who are more likely to benefi t from this approach.

P508
Successful treatment of ulcerating chronic cutaneous 
GvHD after allogeneic SCT with split-skin allografting 
from the stem cell donor: a case report
J. Ammer, B. Holler, L. Prantl, D. Wolff, R. Andreesen, E. Holler
University Hospital (Regensburg, DE)

Objective: Treatment of acute and chronic Graft-versus-Host 
Disease (GvHD) still belongs to one of the most challenging 
problems after allogeneic stem cell transplantation (SCT). 
The development of extensive chronic GvHD of the skin is 

frequently associated with pain, immobilisation due to sclerosis 
and strictures and a high risk for secondary infections in case 
of ulcerations.
Patient: We report about a 29-year old woman who received a 
peripheral blood stem cell graft after myeloablative condition-
ing from her HLA-identical sister for Flt3positive AML in 08/04. 
GvHD prophylaxis consisted of CsA and MTX. One month after 
the engraftment the patient developed acute GvHD grade IV of 
liver and gut, which was successfully treated with sequential 
combinations of 6 immunosuppressive drugs; fi nally in 06/05 
immunosuppression could be tapered and stopped. In 09/05 
chronic cutaneous GvHD was diagnosed which became rapidly 
severe affecting the whole integument in a lichenoid and scle-
rodermiformic manner which required de novo systemic immu-
nosuppression with Prednisolone and Tacrolimus (FK). Despite 
3 different treatment lines cutaneous GvHD progressed result-
ing in extensive ulceration of the scalp (12x17 cm) until 06/08. 
As conservative treatment did not result in re-epithelialisation 
and was complicated by relapsing secondary infections, we 
planned an allogeneic split-skin grafting from her HLA-identi-
cal sister. The fi rst step of reconstitution consisted of wound 
debridement and a fi rst meshed skin graft covering 100% of 
the ulceration under continous immunosuppression with Pred-
nisolone, FK, MMF and MTX. After three months 50% of the 
wound was covered by engrafted donor-skin and the other 50% 
could be covered in a second step of skin transplantation after 
wound debridement.
Results: This procedure resulted in a complete healing of the 
large ulcerated area within 5 months. Interestingly,following 
the donor skin graft we were able to gradually taper systemic 
immunosuppression from MTX, FK, MMF and Prednisolone to 
MMF alone without local or systemic deterioration of GvHD.
Conclusion: Split-skin transplantation from a HLA-identical sib-
ling donor represents a treatment option for severe therapy-
refractory ulcerating chronic GvHD. Absence of GvHD in the 
grafted skin demonstrates tolerance and suggests chronic 
GvHD to be mediated by a continuing alloreaction. Whether 
donor skin grafts exert a systemic immunomodulating effect 
remains speculative and needs further investigation.

P509
Graft manipulation for prevention of graft-versus-host 
disease in paediatric non-malignant diseases
C. Urban, P. Sovinz, H. Lackner, M. Benesch, S. Schmidt, 
V. Strenger, T. Pap, S. Sipurzynski, W. Schwinger
Medical University of Graz (Graz, AT)

Background: Donor T-cells have a therapeutic potential in 
patients transplanted for malignant diseases, however are of 
no major purpose in non-malignant diseases. Aim of the study:
1. to prevent gvhd by CD34+-selection or CD3/CD19+-deple-

tion or both;
2. to facilitate engraftment by high doses of purifi ed CD 34+-

PBSCs and/or to retain engraftment helper cells by CD3/
CD19+-depletion.

Patients and methods: 13 patients, median age 9.9 years, 
were treated: 6 with severe aplastic anemia (SAA, 5 of them 
refractory to previous immunosuppression), 2 with Hurler´s 
disease and 1 each with Wiskott-Aldrich-syndrome, Krabbe´s 
disease, Kostmann´s disease, Fanconi anemia and severe 
combined immunodefi ciency, respectively. Eight PBSC-donors 
were unrelated, of whom four were 12/12, two 11/12 and two 
10/12 HLA matched. Of the 5 family donors 2 were matched 
siblings, two the haploidentical fathers and one the 8/10 HLA-
matched mother.11 patients received reduced intensity condi-
tioning; ATG or OKT3 was used in 13, thiotepa in 9, fl udarabine 
in 8, cyclophoshamide in 8, melphalan or treosulfan in 2, total 
lymphoid irradiation in 2 and busulfan in 1 patient. Median 2 
PBSC-aphereses were run. CD34+-selection and /or CD3/
CD19+-depletion was performed on two consecutive days with 
the Clinimacs system. Median yield of purifi ed CD34+number 
was 12.9x10e6/kg (4.93-139) and median CD3+cell dose was 
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5.8x10e4/kg (0.85-24.5). Products were either transfused 
shortly after the manipulation (5 patients) or cryopreserved, and 
transfused later (8 patients) because of delays of the transplants 
for clinical reasons. Immunosuppression was none in 5 patients 
and cyclosporine or mycophenolate mofetil up to day + 60 in the 
others. Results: All patients engrafted. Leucocyte engraftment 
>1000/ul was median 10 days (8-17) and platelet engraftment 
>30.000/ul 12 days (10-19). Ten patients survive with a median 
of 78 months (7-152) with stable engraftment and a median of 
98,53% chimerism (90,65-100) on day 100. None developed 
gvhd greater than grade 2. Two patients rejected and died 9 
and 13 months later, respectively; one patient died from CMV-
pneumonitis on day + 33.
Conclusion: CD34+-selection for the treatment of non-malig-
nant diseases may provide high numbers of CD34+-cells for 
rapid engraftment and prevention of gvhd. CD3/CD19+-deple-
tion, which retains engraftment helper cells, may additionally 
facilitate engraftment and hasten immunologic recovery.

P510
Steroid refractory intestinal GvHD treated with ileocecal 
resection
H. Lellek, A. Niemeyer, A. Kutup, U. Denzer, T. Bley, A. Quaas, 
A. Guthoff, A. Zander, N. Kröger
University Hospital Hamburg-Eppendorf (Hamburg, DE)

A 42 years old male patient with a myelofi brosis received 
according to the EBMT-Study for myelofi brosis (N. Kröger, 
BMT 2009) a reduced intensify conditioning with busulfan 
6,4 mg/kg BW and fl udarbine 180 mg/m². The HLA-indentical 
graft (PBSC) was from his sister. GVHD prophylaxis was done 
with antilymphocytes globuline (ATG Fresenius), cyclosporine 
A and mycophenolat mofetil (MMF). 
On day +50 MMF was stopped. On day +118 with the reduc-
tion of cyclosporin A a skin-GVHD grade III (Glucksberg crite-
ria) was confi rmed with a biopsy. It showed a good response 
to a standard treatment with methylprednisolon (MP) 2 mg/kg. 
During the tapering of MP acute watery diarrhea with nearly 
2000 cm³/day occured. Clinical presentation, gastrointestinal 
endoscopy with a gut biopsy confi rmed an intestinal GVHD 
grade III. MP was rised again to 2 mg/kg without a response. 
A salvage treatment with tacrolimus plus basiluximab, an anti 
CD-25 antibody, sirolimus, budenosid and MMF was also fail-
ing. An ultrasound examination of the abdomen showed an wall 
thickening mainly in the distal small bowel. MR enterography 
and ballon assisted enteroscopy cofi rmed a presentation of a 
intestinal GvHD as terminal ileitis. A wall edema and infl am-
matory lesions were detected only in the last part of the ileum. 
Biopsies were taken in all parts of the small bowel and colon. 
Apoptotic changes associated with a GVHD were seen only in 
the terminal ileum. After an ileocecal resection with ileocolonic 
anastomosis a remission could be achieved. On day +300 after 
transplantation the treatment was continued with tacrolimus 
and MP 20 mg/day. Diarrhea was not observed. 
In this case a steroid refractory intestinal GVHD could be 
treated by a surgical intervention with success. The ileocecal 
resection was indicated after proving a segmental presentation 
of a GVHD with MR imaging and endoscopic examination of 
the whole small bowel. Both diagnostic methods are useful in 
severe intestinal GVHD. They could support the decision for a 
resection of parts of the gut to cure a GVHD. MR enterography 
is although useful in grading of intestinal GVHD parallel to his-
tological and clinical criteria.
Pictures: 1. MRI, 2. Endoscopy, 3. Histology, 4. Ileum during 
the surgery.

P511
Transplant outcomes are not affected by CMV serostatus 
in patients with acute graft-versus-host disease
H. Parry, E. Nikolousis, W. Clay, K. Holder, L. Bratby, R. Lovell, 
D.W. Milligan, S. Paneesha
Heart of England NHS Trust (Birmingham, UK)

Bone marrow transplantation (BMT) is an accepted treatment 
for patients with a variety of haematological malignancies, bone 
marrow failure syndromes and immunodefi ciencies. CMV infec-
tion is a major cause of morbidity and mortality after alloge-
neic transplantation. Recently, the survival difference between 
patients at risk for CMV reactivation and those who were not, 
was found to be similar. However, the impact of GvHD in 
patients with different CMV serostatus regarding transplant out-
comes remains unknown.
Materials and methods: We retrospectively analysed 196 
patients who underwent an allograft over a ten year period. Of 
these, 68 patients had GvHD (12 grade III-IV) and 121 patients 
had no GvHD. 76 patients were transplanted for myeloid malig-
nancies and 111 for lymphoid and 9 were transplanted for bone 
marrow failure syndromes. 111 had a sibling donor and 85 had 
an unrelated donor. 76 patients were not at risk for CMV reac-
tivation and 44 of those didn’t develop GvHD. 35 patients were 
low risk (CMV donor pos/recip neg) and of these, 20 had no 
evidence of GvHD. 85 of them were at high risk of CMV reacti-
vation (CMV donor pos/recip pos or donor neg/recip pos) 57 of 
these patients had no GvHD. 
Results: The median age was 47 years (range 17-66 years), 
the median follow up was 30 months (range 1-127 months) and 
the 10 year overall survival 48%. All patients engrafted. The 
transplant related mortality was 23%. In our cohort of patients 
with GvHD and different CMV serostatus the overall survival 
was 53%, corresponding to the lower number of relapsed 
patients compared to the non GvHD cohort. However a higher 
transplant related mortality was noticed amongst this cohort 
compared to patients with no evidence of GvHD. Our standard 
fi rst line treatment for GvHD was steroids and our second line 
Infl iximab for patients who didn’t respond to steroids.There was 
no difference in overall survival between patients who were at 
risk for CMV reactivation with GVHD and those who were not at 
risk for CMV reactivation and developed GvHD.
Conclusion: In accordance with recent literature CMV status did 
not have any adverse impact on overall survival in allogeneic 
transplant patients. In addition, this work shows for the fi rst time 
the presence of GvHD did not impact on survival, regardless of 
CMV serostatus. This may be due to effi cient pre-emptive CMV 
treatment and regular monitoring of CMV levels in the blood. 
However this needs to be studied in a large cohort of patients.

P512
Non-myeloablative transplantation with or without T-cell 
depletion in unrelated donor stem cell transplantation
S.Y. Hyun, S.J. Kim, Y.D. Kim, Y. Kim, J.S. Kim, J.W. Cheong, 
Y.H. Min
Yonsei University (Seoul, KR)

Background: Nonmyeloablative conditioning hematopoietic 
stem cell transplantations (NST) induce engraftment of alloge-
neic stem cells with a low spectrum of toxicity, but graft-versus-
host disease (GVHD) remains a signifi cant cause of morbidity 
and mortality. In vivo or in vitro T-cell depletion have been used 
to reduce the incidence of GVHD. However, these may have 
an adverse impact on disease response due to amelioration of 
graft-versus-tumor effect. 
Patients and methods: To evaluate the effi cacy of types of 
T-cell depletion, we compared the results in 26 patients with 
T-cell depletion using unrelated donor stem cells. 25 patients 
were acute leukemia and one patient was myelodysplastic 
syndrome. Conditioning regimens consisted with fl udarabine 
based busulfex (n=20), melphalan (n=3), low dose TBI (n=1) 
and cyclophosphamide (n=2). 16 patients were received 
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alemtuzumab (n=12) or antithymocyte (n=4. GVHD prophylaxis 
were with FK506 with or without short course methotrexate 
(n=22) and cyclosporine with or without methotrexate (n=4). 
Results: There were no signifi cant differences in sex, age, 
status at transplantation, total infused CD34+ cells and CD3+ 
cells number between two groups. In patients underwent T-cell 
depleted transplantation, there was a tendency to increase 
of graft failure and rejection in non-manipulated group (31% 
vs.10%, p=0.57). CMV disease after transplantation occurred in 
three patients, all of whom received T cell depleted transplanta-
tion. There were no differences in the incidence of acute GVHD(
Gr II) and chronic GVHD(limited and extensive) between two 
groups (p=0.84, p=0.52 respectively). Chimerism studies at day 
14 and 28 indicated that the majority (65%) attained complete 
donor chimerism and there was no difference in proportion of 
complete donor chimerism at day 14 and 28 (p=0.75). With a 
median follow-up of 175 days (range, 41-1618), event free sur-
vival at 1 year was 70% for non-manipulated group and 50% 
for T-cell depleted group (p=0.23). No difference was observed 
in overall survival at 1 year between two groups (65% vs. 39%, 
p=0.72) but there was a tendency of prolonged survival in non-
manipulated group conferred to lower incidence of graft rejec-
tion and relapse after transplantation.
Conclusions: In summary, T-cell depletion with NST using unre-
lated donor stem cells didn’t show any benefi ts in the incidence 
of acute and chronic GVHD but its use was associated with a 
higher incidence of CMV disease and graft rejection.

P513
Patients suffering from graft-versus-host disease develop 
severe organ siderosis – Case report and retrospective 
analysis
A. Nogai, E. Thiel, M. Notter, L. Uharek
Charité - CBF (Berlin, DE)

Introduction: Iron overload (IO) leads to damage of paren-
chymal organs. Recently, it was demonstrated that IO prior 
allogeneic stem cell transplantation is correlated with increased 
mortality. While the IO is contributed to transfusions of eryth-
rocytes, we found transfusion-independent severe signs of 
organ siderosis during the course of graft-versus-host disease 
(GvHD) in humans and in a murine model of GvHD. In this 
study, we present one patient with GvHD and clinical and histo-
logical signs of organ siderosis without excessive transfusions 
and analyse retrospectively the development of organ siderosis 
during GvHD.
Methods: For our retrospective analysis, patients after allo-
geneic transplantation and surviving longer as 60 days were 
included in our analysis. In total, 101 patients were assessed. 
Routineously assessed ferritin, bilirubin, transferring, C-reac-
tive protein, leucocytes, iron values and the GvHD scores were 
assessed.
Patient: A 29 year old female patient was allogeneic transplan-
tated due to a severe aplastic anemia with leading thrombo-
penia without signifi cant anemia. 2 years prior transplantation, 
she received 2 packages of erythrocytes, during aplasia after 
transplantation she needed only 2 more packages. Around day 
+150 the patient developed a mixed GvHD. The laboratory 
values indicated a organ siderosis. This was confi rmed in his-
tological liver and bone marrow sections. Furthermore, a myo-
cardial hypertrophy was found. Treatment of GvHD resulted in 
prompt improvement of both the laboratory values and the clini-
cal performance. A relapse of GvHD was again accompanied 
by signs of iron overload, and again treatment could resolve 
these fi ndings.
Retrospective analysis: In our analysis, 24 of 101 patients 
developed severe signs of organ siderosis after allogeneic 
stem cell transplantation, determined by laboratory values 
and partial by histological fi ndings, especially bone marrow 
histologies. The organ siderosis was associated with the 
occurrence of graft-versus-host-disease and a worse overall 
prognosis.

Conclusions: Some patients develop organ siderosis while suf-
fering from graft-versus-host-disease independent from eryth-
rocyte transfusions. Treatment of GvHD improves the signs of 
iron overload. While the effect and treatment of iron overload 
prior allogeneic transplantations is well described, the occur-
rence of iron overload during GvHD is not well understood. 
Whether iron chelation during this phase is benefi cial is to be 
investigated.

P514
Brazilian experience in extracorporeal photopheresis for 
treatment of acute and chronic graft-versus-host disease
M. Silva, A. Sousa, R. Tavares, M.C. Moreira, I. Motta, 
R. Fernandes, F. Oliveira, M. Collares, D. Lerner, L.F. Bouzas
National Institute of Cancer (Rio de Janeiro, BR)

Background: Extracorporeal Photopheresis is a cellular therapy 
that has demonstrated effi cacy in treatment of graft-versus-host 
disease after hematopoietic stem-cell transplantation. 
Objective: To demonstrate the safety and effi cacy of extracor-
poreal photopheresis with UVADEX® in patients with acute and 
chronic GVHD after HSCT unresponsive to fi rst-line therapy. 
Methods: Prospective study conducted in the bone marrow 
transplant center (CEMO) of the Instituto Nacional do Câncer 
(INCA) in Rio de Janeiro, Brazil, from November 2000 to 
December 2010. Were included twenty-nine patients with 
chronic GVHD and nine with acute GVHD. It was used Thera-
kos XTS system and UVADEX® (methosalen) in extracorporeal 
photopheresis procedure.
Results: It was considered complete response, withdrawal of 
immunosuppression or complete clinical resolution; and par-
tial response, reduction of immunosuppression or at least 50% 
improvement in clinical picture.Among patients with chronic 
GVHD, twenty-fi ve were classifi ed as having a severe form 
and the rest as a moderate. In these patients, seven (24%) 
achieved complete response and sixteen (55%) achieved par-
tial response.
Overall response: 75% (twenty three individuals).
Among patients with acute GVHD, four had grade III and fi ve 
had grade IV disease. Four patients had involvement of skin and 
liver and fi ve had involvement of skin, liver and intestine. In these 
patients, complete response was achieved in fi ve (55%). The 
response was not evaluable in the other four due to early death. 
Adverse events: in patients with chronic GVHD, seven had 
catheter obstruction (in total, eleven patients had central 
venous catheter), one developed anemia, one had photophobia 
and one had herpes zoster; in patients with acute GVHD, one 
had catheter obstruction (all patients had CVC), two developed 
intestinal bleeding, four had hypotension, one had tachycardia 
and hypothermia and two had sepsis.
Conclusion: Extracorporeal photopheresis seems to be safe 
and effective as a second line treatment for acute and chronic 
GVHD. The use of this therapy in steroid-resistant patients 
should be considered as an earlier therapeutical approach 
especially in those with acute disease.

P515
High-dose cyclophosphamide for GvHD prophylaxis after 
HLA-matched or haplo-identical allogeneic haemato poietic 
stem cell transplantation: a single-centre experience
R. Fedele, G. Messina, T. Moscato, G. Console, M. Martino, 
E. Massara, M. Cuzzola, M.C. Cannatà, A. Pontari, A. Meliadò, 
G. Irrera, P. Iacopino
Azienda Ospedaliera B.M.M. (Reggio Calabria, IT)

Introduction: recent studies reported that after unmanipulated 
bone marrow transplant (BMT) from HLA-matched1 or haploi-
dentical (haplo) related donor2, GVHD prophylaxis with post-
transplant cyclophosphamide (pt-Cy), respectively given alone 
or with Tacrolimus (FK-506) plus Mycophenolate Mofetil (MMF), 
was associated with low incidence of graft rejection and acute 
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and chronic GVHD (aGVHD, cGVHD) in patients (pts) with 
advanced myeloid malignancies (AMM). 
Methods: in our centre, 7 pts with AMM (1 CML in blast crisis, 
1 CML in accelerated phase, 3 AML not in CR, 2 AML in CR2 
relapsed after autologous BMT) underwent T-cell replete BMT 
from HLA-matched (2) and haplo (5) donors. GVHD prophy-
laxis was performed with Cy 50 mg/kg at days (d.) +3 and +4, 
alone or with FK-506 and MMF in HLA-matched and haplo 
BMT, respectively. In the haplo BMT, the conditioning regimen 
(Cond) was Cy 14.5 mg/kg at d. -6 and -5, fl udarabine 30 mg/m² 
from d. -6 to -3 and TBI 200 cGy at d. -1 in 4 pts; in a patient Cy 
was substituted with thiotepa 5 mg/kg at d. -6 and -5. In HLA-
matched BMT, Cond was fl udarabine 120 mg/m² and busulphan 
i.v. 12.8 mg/kg in 4 days.
Results: the median time to reach ANC>500/microl was 17 d. 
(r. 13-26) in 7/7 of pts, and platelets>30000/microl was 28 d. 
(r. 19-32) in 6/7 of pts. After a follow-up of 11.5 months (m.) 
(r. 2-21), 4 pts are alive in CR (haplo and HLA-matched BMT in 
3 and 1 case, respectively). Two pts (28%) developed steroid-
responsive grade 2 cutaneous aGVHD at d. +18 and +39. After 
FK-506 and MMF withdrawing, 2 pts undergone haplo BMT 
had delayed grade 2 intestinal GVHD, responding to standard 
therapy. Interestingly, Foxp3 levels were signifi cantly low in pts 
developing aGVHD. None of our pts showed cGVHD. CMV 
reactivation was documented and cured in 71% of pts.
A patient (12.5%) died for transplant-related complications at 
2 m. while 3/7 (43%) relapsed and 2/7 (28%) died after 4.3 and 
8.5 m. Both these pts had refractory AML at the transplant and 
received BM from haplo donors. 
Conclusions: pt-Cy is an effective prophylaxis of aGVHD and 
cGVHD in HLA-matched or haplo allogeneic BMT. This approach 
is safe with low toxicity and low incidence of severe complica-
tions. To reduce relapse rate, especially after haplo BMT in pts 
with active disease, we are proposing clofarabine and busulfan 
i.v. as Cond in a multicenter study of GVHD prophylaxis with 
high-dose Cy after allogeneic BMT.
1. Luznik. Blood 2010;115:3224-30.
2. Kasaman. BBMT 2008;14:641-51.

P516
Extracorporeal photopheresis for the treatment of acute 
graft-versus-host disease in patients after allogenic 
haematopoetic stem cell transplantation
A. Kozlov, A. Pugachev, T. Bykova, I. Kazantsev, Y. Zalyalov, 
I. Kulagina, M. Estrina, B. Afanasyev
R.M. Gorbacheva Memorial Institute of Children Hematology 
and Transplantology of SPMU (St. Petersburg, RU)

Introduction: Acute graft-versus-host disease (aGVHD) is one 
of the most common and severe complications of allogeneic 
hematopoetic stem cell transplantation (allo-HSCT). Patients 
with aGVHD not responding to treatment with steroids have a 
poor prognosis. Extracorporeal photopheresis (ECP) is used 
for the treatment of chronic GVHD in patients after allo-HSCT. 
The effi cacy of ECP in the treatment of aGVHD has to be deter-
mined.
Material and methods: Ten patients (pts) with steroid-refractory 
(SR) aGVHD were included in the study. Clinical characteristics 
of the patients who underwent ECP: acute myeloid leukemia 
-4, acute lymphoblastic leukemia -4, chronic myeloid leuke-
mia-1, Fanconi anemia-1; median age at ECP, years (range) 
17,8 (3-39) ; median interval GVHD-ECP, days (range) 22,3 
(5-70); median interval allo-HSCT-ECP, days (range) 53,8 (23-
109); myeloablative conditioning regimen-7, reduced intensity 
conditioning regimen-3; cyclosporine A-based prophylaxis of 
aGVHD- 7, tacrolimus-based – 3. Glucksberg grading system 
was used for assessment of aGVHD. Seven allo-HSCT recipi-
ents received ECP as a second-line and 3 allo-HSCT recipi-
ents received ECP as a third-line therapy. Two of the patients 
had Grade I acute GVHD (isolated aGVHD of skin stage 2 in 
both pts), 5 pts had Grade III aGVHD (2 pts with isolated skin 
involvement, 3 pts with multisystem involvement) and 3 pts had 

Grade IV aGVHD (1 pt with isolated gut GVHD and 2 pts with 
multisystem involvement). In overall 9 pts had aGVHD with 
skin involvement, 4 pts had gut involvement and 2 pts had liver 
involvement. ECP treatment was performed on once a week 
schedule using “off-line” technique (Cobe Spectra-Macogenic).
Results: Complete response (CR) or partial response (PR) was 
achieved in both pts with Grade I GVHD. In Grade III patients 
CR or PR was achieved in 4 pts of 5 pts, a non-responding pt 
was with concurrent hepatitis C, later died of hepatic failure. In 
Grade IV GVHD response was not achieved in 2 pts, one pt 
completely responded to ECP as a third-line therapy. Complete 
responses in the skin were in 4 pts (56%), gut – 2 pts (50%). 
Partial responses in the skin were in 3pts (33%). Overall non-
responses were in 3 pts ( 30%). 
Conclusion: ECP can be used as treatment of steroid refractory 
aGVHD with maximal response in skin aGVHD.

P517
Small-scale extracorporeal photopheresis for treatment 
of chronic graft-versus-host disease: feasibility and 
evidence for dose-response
A..M.J. Peters, M. Umhau, C. Flotho, I. Furlan, I. Hainmann, 
T. Vraetz, C. Niemeyer, B. Strahm
University Medical Centre (Freiburg, DE)

Objective: Chronic Graft-versus-Host Disease (cGvHD) is the 
main cause of long-term morbidity and non-relapse mortality 
after hematopoietic stem cell transplantation (HSCT). Primary 
treatment of cGvHD relies on steroids. Conventional extracor-
poreal Photopheresis (ECP) has proven its effi cacy, steroid-
sparing potential and safety as second line treatment, but in 
children requires a double lumen central venous access (CVL). 
Here we describe the use of small scale ECP (ssECP) in a pilot 
patient and report dose-response observed. 
Patient and methods: The 18 year old female patient had been 
transplanted from a 9/10 HLA-compatible matched unrelated 
donor for secondary myelodysplastic syndrome after immu-
nosuppressive therapy of severe aplastic anemia. The pre-
parative regimen consisted of thiotepa, fl udarabine, treosulfan; 
GvHD prophylaxis was anti-thymocyte globuline, cyclosporine 
A and methotrexate. Acute GvHD of the skin and gastrointesti-
nal tract was successfully treated with steroids. Severe cGvHD 
of skin, liver and mucous membranes was treated with ster-
oids and mycophenolic acid. cGvHD remained unchanged and 
ECP was considered. As the patient had venous access prob-
lems but refused a double lumen CVL, ssECP was started 11 
months after diagnosis of cGvHD. GMP-compliant ssECP was 
performed by drawing 100 ml of blood twice a week. After cen-
trifugation in a closed system, mononuclear cells (MNC) were 
isolated according to Hackstein et al. (Transfusion 2009) with 
minor modifi cations. MNC were incubated in 200–220 ng/ml 
8-methoxypsoralen and irradiated with 2 J/cm² UV-A (Maco-
Genic). A mean of 57 ± 22 x 106 MNC was reinfused per 
procedure.
Result and conclusion: Skin GvHD and joint mobility improved 
slightly after initiation of ssECP, liver enzymes were still 
increasing. Seven weeks after the beginning of ssECP pred-
nisone therapy had to be tapered due to drug-induced diabe-
tes mellitus. ssECP was intensifi ed to 5 procedures per week 
with a product from 109 ± 21 ml autologous blood, followed 
by 3 procedures in the next week and tapered with 2 sessions 
weekly with a product from 141 ± 54 ml blood. At the time of 
intensifi cation, we saw a substantial improvement of the skin 
and joint manifestations and a defi nite decrease in liver enzyme 
values. Taken together, we were able to implement the ssECP 
procedure safely and demonstrate that it can be effective in the 
treatment of cGvHD. A high initial frequency with daily ssECP 
might be needed to gain best response.



S120

P518
Acute graft-versus-host disease outcome during a 6-year 
period: a retrospective analysis
G. Leopardi, C. Giardini, B. Guiducci, M. Lucesole, S. Barulli, 
G. Sparaventi, F. D’Adamo, G. Nicolini, L. Malerba, A. Isidori, 
S. Stramigioli, S. Nesci, M. Manna, M. Valentini, G. Visani
San Salvatore Hospital (Pesaro, IT)

Objectives: Acute graft-versus-host disease (aGVHD) remains 
one of the main causes of morbidity and mortality following allo-
geneic stem cell transplantation (SCT). Patients(pts) who failed 
to respond to steroids as fi rst-line treatment of aGVHD have 
usually poor outcomes. There is no standard therapy uniformly 
accepted for refractory aGvHD. 
Methods: We retrospectively reviewed our experience analyz-
ing 22 pts (13 males, 9 females) treated for aGVHD between 
August 2005 and September 2010.
Results: The median age was 34 years (range 5-62) and grafts 
were from HLA matched siblings (8), matched (5) or mis-
matched unrelated donors (7), haploidentical (1) or cord blood 
donors (1).
Indications for SCT were acute leukemia (14), CML (1), myelo-
dysplasia (2), myelofi brosis (1), lymphoma (2), thalassemia (1) 
and SCID (1) in early (9) or advanced status of disease (13). 
Stem cell source was peripheral blood in 5 pts, bone marrow 
in 15, both in 1 and cord blood in 1. The conditioning regimen 
was myeloablative in 20 pts and reduced intensity in 2 pts. Most 
pts received cyclosporine (CSA) and MTX with (19) or without 
(1) methylprednisolone (MP) and 2 pts received CSA + MP as 
initial GVHD prophylaxis. ATG was part of the preparative regi-
men for 53% of pts. The diagnosis of aGVHD was established 
at a median of 37 days (range 11-201) after transplantation and 
confi rmed by biopsy in 42% of the cases. AGVHD grade I-II was 
32%. Grade III-IV occurred in 68% of pts and was more frequent 
in unrelated recipients (11) compared to related siblings (3). 
Initial treatment consisted of MP up to 2 mg/kg in 10 pts and 
3 to 5 mg/kg in the remaining.The overall complete response 
(CR) to fi rst-line was observed in 5 pts (22%). Second-line treat-
ment was pentostatin alone or plus other in 9 pts, cyclophos-
phamide, mycophenolate, infl iximab in the others. Overall 5 pts 
(23%) responded to the second-line (CR 14%, PR 9%). The 
pts who failed to respond received further salvage therapies 
including infl iximab, rituximab, pentostatin or extracorporeal 
photopheresis. All refractory pts died without response. Fifty% 
of the responding versus 0% of the non-responders survived 
(4 pts died from relapsed or progressive disease, 9 from GVHD, 
4 from infections, and 1 from organ failure). 
Conclusions: Systemic steroids are the main therapy for 
aGVHD, but treatment failure is common and the outcomes 
remain very poor. It is still very important to fi nd new methods 
of GVHD treatment. Our retrospective analysis confi rms this 
need.

P519
Can we recognize clinical parameters which are 
associated with occurrence and severity of graft-versus-
host disease?
S. Krstevska-Balkanov, S. Genadieva-Stavrik, A. Pivkova, 
Z. Stojanoski, B. Georgievski
Clinical Center (Skopje, MK)

The application of allogeneic hematopoetic stem cell transplan-
tation (HSCT) is limited by life-threatening complications such 
as severe or acute graft-versus-host disease (GVHD). Despite 
intensive prophylaxis with immunosuppressive agents, the inci-
dence of GVHD occurs in 9-50% of patients undergoing trans-
plant with an identical HLA sibling matched donor and 75% of 
patients undergoing unrelated HLA donors.
Aim of study: To evaluate our experiences in GVHD prophy-
laxis and treatment after alloTHSC, GVHD incidence and prog-
nostic factors and administration of new immunosuppressive 
regiments.

Patients and methods: Starting from September 2000 till Sep-
tember 2009, 63 patients (36 males and 27 females) at the age 
of 16-56 (median range 33 years) with hematological malig-
nances were treated with alloTHSC on Department of Hematol-
ogy, Clinical Centre, and Skopje. For 55 patients donors were 
HLA identical siblings and the rest 8 patients were transplanted 
from HLA unrelated donors. In 10 patients bone marrow was 
used as source of stem cells and in 53 patients stem cells were 
obtained from peripheral blood. From the group of 63 patients, 
26 patients have active disease at the time of transplantation. 
GVHD prophylaxis was accomplished with combination of 
cyclosporine and metothrexate (Seattle regimen) or more inten-
sive immunosupression regiments.
Results: GVHD was noticed in 30 patients (47,6%) and at 33 
patients (52,4%) was not noticed a manifestation of GVHD. 
Acute GVHD was noticed in 24 patients (38%) and chronic 
GVHD in 20 patients (31,7%) The remaining 32 patients (45%) 
achieved complete clinical and hematological remission. Lethal 
outcome was confi rmed in 31(49%) patients (9 from chrGVHD,6 
from acute GVHD, 16 from disease relapse).
Conclusion: The incidence of acute GVHD in our study was 
38% and 31% of chronic GVHD. The most common GVHD 
reaction was registered in female donors and male recipients, 
with higher GVHD incidence in elderly patients. In all patients 
stem cells were obtained from peripheral blood. Active disease, 
sex, source of hematopoetic cells, age and conditional regi-
ments are the most signifi cant predictive factors with the higest 
infl uence of incidence of GVHD.

P520
Graft-versus-host disease management
H. Goker, Y. Karacan, S. Aksu, F. Tekin, O.I. Ozcebe
Hacettepe University (Ankara, TR)

Graft versus host disease (GVHD), donor stem cells in patients 
with an immunological reaction caused by the healthy T-lym-
phocytes. Risk factors for GVHD, HLA mismatch, age, sex 
mismatch, underlying disease, type and stage, and is used in 
prophylaxis. GVHD allo BMT (bone marrow transplantation), 
after the most serious complication that can occur. The dis-
ease is usually the skin, gastrointestinal tract and liver effects, 
however, lungs, eyes, muscle-skeletal system, also affect the 
vagina and vulva. Acute GVHD and chronic GVHD graft versus 
host disease is divided into two.
1 - Acute GVHD.
2 - Chronic GVHD:

• Skin: erythema, dryness, itching 
• Nail: Fracture 
• Hair: alopecia and premature bleaching 
• Eye: Dryness, Itching 
• Vulva and vagina: vaginal dryness and atrophy
• Liver: impaired liver function tests
• Lung: Pulmonary function tests impaired
• Mouth: Dryness, mucositis 
• Gastrointestinal System: Nausea, vomiting, diarrhea
• Musculoskeletal system: joint pain
• Hematological fi ndings: severe thrombocytopenia
• Immune defi ciency: recurrent infections, sinusitis.

As a result of GVHD to treatment-related or patients: skin, hair, 
nail problems, skin care, because, mucositis assessment and 
oral care, nutrition because of the lower and upper gastrointes-
tinal problems, fl uid-electrolyte balance is important. Immune 
insuffi ciency due to the risk of infection due to symptom con-
trol and prevention measures must be taken. Need to follow 
through due to dryness and itching eyes. According to labora-
tory tests, and symptom control organs is required. Vulva and 
vagina can occur due to problems of change seksüalitede. Cor-
tisone is used in treatment of diabetic patients may develop 
due care, such as osteoporosis exercise programs due to be 
established. Physical integrity because of the disease and the 
treatment of patients with body image distortion and shock may 
develop psychological problems should be addressed. Our 
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center and our approach to evaluation of GVHD are shown 
below. Should be checked at regular intervals during follow-up 
programs GVHD underwent signifi cant changes or increased 
frequency of follow-up and maintenance.

P521
Single-centre experience GvHD
H. Goker, Y. Karacan, S. Aksu, F. Tekin, Y. Buyukasik, 
N. Sayinalp, I.C. Haznedaroglu, O. Bektas, B. Uz, O.I. Ozcebe
Hacettepe University (Ankara, TR)

Graft versus host disease (GVHD), donor stem cells in patients 
with an immunological reaction caused by the healthy T-lym-
phocytes. Risk factors for GVHD, HLA mismatch, age, sex 
mismatch, underlying disease, type and stage, and is used in 
prophylaxis. GVHD allo BMT (bone marrow transplantation), 
after the most serious complication that can occur. The dis-
ease is usually the skin, gastrointestinal tract and liver effects, 
however, lungs, eyes, muscle-skeletal system, also affect the 
vagina and vulva.
Materials and methods: Between June 2001 and June 2009 in 
the Adult Hematology, Hacettepe University Faculty of Medi-
cine after allogeneic stem cell transplantation (AKHN) during 
assessment of patients with GVHD symptoms, treatment, treat-
ment complications, and responses were reviewed retrospec-
tively. Obtained from the percentage calculation and chi-square 
tests were used in the evaluation of the data.
Results and discussion: According to the data of the study, 
92 patients AKHN 90.2% of the ‘cine reduced intensity 
(RIC), 9.8% of the full regimen used in allogeneic stem cell 
transplantation. Cyclosporine as GVHD prophylaxis regi-
mens to prepare patients, 3 mg/kg-1. day was started and 
metotoraxat 1 days and 10 mg/m2, 5 mg/m2 on Day 3, 6 
days were given 5 mg/m2. The level of graft and renal func-
tion after the drug was given according to the form of oral 
cyclosporine. AKHN of these patients in 64.2% of acute 
leukemia, 14.1% ‘i AA, 10.9% and 10.9% of lymphoma u’ 
u other diseases (MDS, CML, PNH, Myelofi brosis) consti-
tute a group. Patients, 58.7% male, 41.3% third of women. 
53.7% of men and percent female donors, 57.9% of female 
patients’ u are male donors. Looking at the rate of 96.7% 
and HLA antigens in groups of full match donors’ dir. 18% 
of patients with chronic GVHD, 10.1% in developed acute 
GVHD. 64.7% of patients with chronic GVHD ‘have lim-
ited liability, geçirenlerin acute GVHD in 55.6% of grade 
1 skin period.

Stem cell source

P522
Bone marrow may be the preferable graft source for 
transplant recipients homozygous for HLA-C group 2 
ligands for inhibitory killer Ig-like receptors
J. Clausen, B. Kircher, P. Schumacher, C. Grabmer, A. Mühlbacher, 
G. Gastl, D. Nachbaur
Medical University (Innsbruck, AT)

Acting as ligands for inhibitory killer cell Ig-like receptors 
(KIR), HLA class I molecules participate in natural killer (NK) 
cell regulation. One individual may express inhibitory KIR to 
which it lacks a corresponding HLA ligand. The role of this 
“missing KIR ligand” constellation in hematopoietic stem cell 
transplantation (HSCT) remains controversial, depending on 
incompletely defi ned transplant variables. We have retro-
spectively analyzed the effects of missing HLA-C group 1/2 
and Bw4 KIR ligands on the outcome in 382 HSCT, compar-
ing 118 bone marrow transplants (BMT) to 264 peripheral 
blood stem cell transplants (PBSCT). In the multivariate Cox 

analysis of PBSCT, poor progression-free survival (PFS) was 
observed for recipients homozygous for HLA-C group 2 (C2/2) 
(risk ratio [RR], 1.59; p=0.026). In contrast, C2 homozygos-
ity was not unfavorable after BMT (RR, 0.68; p=0.16). C2 
homozygous recipients (n=68) had better PFS after BMT than 
after PBSCT (RR, 0.17; p=0.001), due to fewer relapses (RR, 
0.27; p=0.018). Missing Bw4 favorably infl uenced PFS after 
BMT (RR, 0.56; p=0.04), but not after PBSCT. For the fi rst 
time these data demonstrate differential effects of missing KIR 
ligands in BMT versus PBSCT. Since C2 homozygous recipi-
ents fared poorly after PBSCT, BMT should be (re)considered 
for these patients.

P523
Intra-bone cord blood transplant is associated with 
reconstitution of haematopoietic stem cell reservoir in 
adult patients
M. Podestá (1), C. Cossu (1), C. Cassanelli (1), E. Ponomarieva (1), 
F. Gualandi (1), A. Serio (1), A. Bacigalupo (1), R. Varaldo (1), 
G.M. Sambuceti (2), F. Frassoni (1)
(1)AOU “San Martino” (Genoa, IT); (2)Università degli Studi 
(Genoa, IT)

In this study we show the reconstitution of hemopoietic progen-
itor cell reservoir in 50 adult patients transplanted intra-bone 
with UCB (Umbilical Cord Blood) cells with a follow-up of at 
least three months.
All patients included in this study achieved a complete hemato-
logical reconstitution and were in remission of their disease for 
the entire duration of the study. 
Clonogenic progenitors (CFU-GM, BFU-E, CFU-GEMM) 
reached a frequency within normal value at day + 30 and 
did not show any subsequent quantitative variation during 
the entire investigation period (from day +30 to 3 years). The 
CFU-F (colony-forming-cell Fibroblast) frequency was very 
low (median 1/106MNC, range=0-16) and did not improve with 
time. Soon after transplant some MSC were found of donor 
origin but this population rapidly declined (from 20% at day 
+100 to 3% at 1 year). LTC-IC frequency was systematically 
studied in 28 patients with suffi cient number of time-points up 
to 1 year: overall LTC-IC frequency was rather low for long 
time after CBT. However, this study identifi es two groups of 
patients: (1) patients who did not achieve normal LTC-IC fre-
quency (15-75/106 MNC) at any time points and (2) patients 
who achieved normal LTC-IC frequency in at least one point. 
In particular,LTC-IC frequency after one year post-CBT corre-
lated with the number of TNCx107/kg (Spearman’s rho=0.01) 
and with the number of CD34+x105/kg (Spearman’s rho=0.05). 
Interestinghly, patients injected with high cell and CD34+ 
number show a constant increasing LTC-IC frequency. In the 
other patients the detection of LTC-IC was variable and incon-
sistent with time; this fi nding may suggest a non homogeneous 
distribution of progenitors within the marrow areas. Parallel 
analysis showed that LTC-IC frequency in patients transplanted 
with adult hematopoietic sources (bone marrow and mobilized 
peripheral blood) remains at very low levels (0-3/106 MNC)up 
to 10 years post transplant. 
In conclusion, we demonstrate here, for the fi rst time in adult 
patients, that the combination of an immature stem cell source 
(CB) and the intra-bone route of administration may allow the 
full reconstitution of the stem cell (LTC-IC) pool when a “suf-
fi cient” number of stem cells are infused.
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P524
CD34 cell dose predicts chronic graft-versus-host disease 
incidence whereas CD3 cell dose and day 56 chimerism
predicts survival in non-myeloablative allogeneic 
peripheral blood haematopoietic cell transplantation
L. Pécheux, I. Amhad, C. Baron, L. Busque, S. Cohen, T. Kiss, 
D.-C. Roy, J. Roy, G. Sauvageau, S. Lachance
Hôpital Maisonneuve-Rosemont (Montréal, CA)

Purpose: Compared to myeloablative regimens NMA HCT 
is associated to a decreased toxicity but higher incidence of 
cGVHD and relapse. We studied the infl uence of peripheral 
blood stem cell (PBSC) graft composition, engraftment kinetics 
and post-transplant chimerism on outcomes in multiple mye-
loma patients treated with a tandem approach.
Methods: We retrospectively analyzed graft composition and 
chimerism data in a homogenous cohort of 81 consecutive 
patients treated for multiple myeloma with HLA-matched sibling 
NMA HCT after a FluCy based conditioning. All patients under-
went a high dose Melphalan based autologous transplant fol-
lowed by a NMA allogeneic HCT in a tandem approach. GVHD 
prophylaxis included tacrolimus and mofetyl mycophenolate. 
FDC was defi ned as 95% donor CD3 circulating cells.
Results: Progression-free (PFS) and overall survival (OS) at 
8 years was respectively 42,7% and 70,7%. All but 8 patients 
achieved FDC at day 180. Median time from transplantation 
to FDC was 120 days. Four out of the 8 patients with persist-
ent mixed chimerism (MC) experienced progression, 2 of them 
before day 100. Graft composition in CD3 and CD34 cells 
were correlated (r=0.291, P=0.009).CD34 cell dose <5 x106/kg
was associated to a lower incidence of cGVHD (73% vs 92% 
p=0,039). CD3 cell dose < 25x107/kg was associated to an 
improved PFS (53% vs 13%, p=0,004). Day 100 chimerism did 
not predict incidence of cGVHD, relapse, or overall survival. Day 
56 chimerism was higher for patient who experienced aGVHD 
(median 89% vs 78%, p=0,048). Day 56 chimerism <82.5% 
was associated to an improved OS (84% vs 53%, p=0,01). 
Conclusion: Limiting CD34 cell dose in PBSC graft could lower 
the incidence of cGVHD presumably without impacting relapse 
incidence and overall survival. Limiting CD3 cell dose in PBSC 
graft could improve survival. Early evaluation of chimerism 
at day 56 is relevant to identify patients who will experience 
aGVHD and can predict survival.

P525
Impact of initial volume and initial nucleated cell count 
on mononuclear and CD34+ cell effi ciency recovery after 
umbilical cord blood unit processing
S. Meyer-Monard (1), A. Tichelli (1), C. Troeger (1), C. Arber 
(1), G. Nicoloso de Faveri (2), A. Gratwohl (1), E. Roosnek (3), 
D. Surbeck (4), Y. Chalandon (3), O. Irion (3), D. Castelli (5), 
J. Passweg (3), V. Kindler (3)
(1)Basel University Hospital (Basel, CH); (2)Swiss Blood Stem 
Cell Foundation (Berne, CH); (3)Geneva University Hospital 
(Geneva, CH); (4)Women’s Hospital University of Berne (Berne, 
CH); (5)Red Cross Blood Transfusion Service (Lugano, CH)

Umbilical cord blood (UCB) is an alternative hematopoietic 
stem cell (HSC) source for recipients lacking a suitable donor. 
Initially restricted to pediatric patients, UCB is now increasingly 
used as a source of HSC for adults as well, a fact that increases 
the pressure to deliver processed units with a high cellularity. 
Though several studies investigated whether events upstream 
of processing such as mother- or birth-related factors could 
be predictive of unit cell content, the identifi cation of process-
ing parameters associated with a high cell recovery remains a 
priority. 
We report here our results on volume reduction of 1553 UCB 
units collected in the maternity wards of 5 distinct swiss coun-
ties over a 10 year-period, processed using hydroxyethyl-starch 
induced sedimentation with an automated device, under routine 
laboratory conditions. 

Mean initial volume, total nucleated cell (TNC), mononuclear 
cell (MNC) and CD34+ cell (CD34C) counts of collected units 
were respectively 127±30 ml, 1.51±0.55E9, 0.68 ±0.38E9, and 
4.8±3.4E6 (±SD). Mean TNC, MNC and CD34C processing 
effi ciencies (PEf) were 77±10%, 85±11%, and 79±12% respec-
tively. TNC and MNC, but not CD34C PEf were signifi cantly 
decreased when processing units contained <2.05E9 cells. 
When plotted against initial volume, TNC PEf remained sta-
ble up to <170 ml and decreased thereafter. By contrast MNC 
and CD34C PEf followed a bell-shaped curve with a maximum 
for initial volumes of 150 and 130 ml respectively. Waste bag 
content analyses uncovered a positive correlation between 
unit initial volume and the fraction of TNC and MNC seeding 
in the waste. The effect of the delay between UCB collection 
and processing on TNC and MNC PEf was also investigated. 
Delays >25 hours were associated with a signifi cant decrease 
of TNC and MNC PEf, independently of initial volume and TNC 
counts (p<0.05). Moreover TNC viability in processed unit neg-
atively correlated with time delay (p<0.007). 
Altogether our data show that initial unit volume exerts a strong 
effect on PEf. Thus the best yield for CDC34C is expected with 
units of initial volumes ranging from 110 to 170 ml, processed 
within 24 hours after collection. Splitting units prior to process-
ing should be envisaged only when initial volume is >180 ml 
because units <90 ml also exhibit a poor recovery of CD34C. 
Hopefully these observations may help producing therapeutic 
units with the highest cell number that could be offered to a 
large panel of patients.

P526
CXC chemokine receptor 4 gene polymorphism affects 
the haematological recovery after transplantation of 
peripheral blood progenitor cells
K. Bogunia-Kubik (1), K. Gebura (1), A. Gieryng (1), 
A. Lange (1,2)
(1) L. Hirszfeld Institute of Immunology and Experimental 
Therapy, Polish Academy of Sciences (Wroclaw, PL); (2) Lower 
Silesian Centre for Cellular Transplantation & National Bone 
Marrow Donor Registry (Wroclaw, PL)

Objectives: The CXCL12/CXCR4 axis plays a critical role in the 
mobilization, migration, survival and homing of CD34 cells. Our 
previous studies on the CXCL12 (3’UTR-801 G>A) gene polymor-
phism showed the signifi cant association of the donor CXCL12-
3’A allele with the higher effi cacy of G-CSF induced mobilization 
of CD34 cells (Bogunia-Kubik et al. 2009) and faster recovery of 
granulocytes and platelets in the recipients of autologous periph-
eral blood progenitor cells (PBPC) (Gieryng et al. 2010). The 
present study aimed to analyse the effect of the CXCR4 gene pol-
ymorphism (C>T substitution) on the hematological recovery after 
PBPCT refl ected by the granulocytopoiesis (expressed as the day 
post transplant when the number of granulocytes exceeded 500/
ul) and megakaryopoiesis (day of platelet count >20x103/ul). 
Methods: Fifty-seven autologous and 106 allogeneic patients 
and their donors were investigated for association between the 
pace of haematological recovery and the number of CD34+ 
cells in the graft. The CXCR4 genotyping was performed in 45 
autologous patients and 83 donors donor-recipient pairs of allo-
geneic PBPC transplants with the use of PCR-RFLP. 
Results: In both autologous and allogeneic settings the corre-
lation between the pace of granulocyte and platelet recovery 
(p<0.001 and p<0.005 after autologous and allogeneic PBPCT, 
respectively). In allogeneic PBPCT recipients granulocyte 
recovery was faster in patients transplanted with sibling as 
compared to alternative donors (p=0.046) and correlated with 
the number of transplanted CD34 cells (p=0.045). Recipient 
CXCR4-T allele was found to be associated with faster recovery 
of platelets (mean: 12 vs. 17; p<0.001). The multiple regression 
analysis (considering: patients’ age and sex, number of trans-
planted CD34 cells, CXCR4 SNP) confi rmed the independ-
ent association of the CXCR4-T allele (p=0.044) with platelet 
recovery after allogeneic PBPCT.
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Conclusion: These results show that CXCR4 gene poly-
morphism contributes to the haematological recovery after 
allogeneic PBPCT.
Supported by the MNiSW grant No. N-N402-193335.

P527
Enhanced survival and thymic reconstitution in 
patients with non-malignant diseases after cord blood 
transplantation
J. Mattsson (1), S. Berglund (1), J. Gertow (2), D. Sairafi  (1), 
M. Remberger (2), M. Uhlin (2)
(1)Center for allogeneic stem cell transplantation (Stockholm, 
SE); (2)Clinical Immunology (Stockholm, SE)

We performed a retrospective single-center analysis to evalu-
ate umbilical cord blood transplantations (UCBT) including 
thymic reconstitution.
Between 2001 and 2010, 50 UCBT were performed. Of these, 37 
were single and 13 double UCBT. The study included 30 children 
and 20 adults. Eighteen patients had non-malignant diseases 
and 32 had hematological malignancies. Myeloablative condi-
tioning was given to 34 patients and 16 received reduced inten-
sity conditioning (RIC). All patients received ATG. The majority of 
children received a 5/6 HLA matched graft and adults 4/6. In 31 
patients T cell receptor excision circle (TREC) levels were evalu-
ated with real-time PCR at 3, 6, 9, 12 and 24 months. Mesenchy-
mal stem cells (MSC) were given to 9 patients, 7 as prophylaxis, 
one due to hemorrhagic cystitis and one due to GVHD.
The total nucleated cell dose was 4.4 (1.4-100) x 107/kg. Engraft-
ment was seen in 87% of the patients (n=46), and median time 
to engraftment was 29 days (3-79). Complete donor chimerism 
in all cell lineages was shown in 59% (n=37) at day 100, and 
68% (n=22) at 1 year. Rejection was diagnosed in 7 patients 
(14%). Overall survival (OS) was 55% at one year and 46% at 
fi ve years. There was a statistically signifi cant difference in OS 
between patients with non-malignant and malignant disease 
(p=0.026), at fi ve years 72% and 28%, respectively. Transplant-
related mortality at 100 days and one year was 16% and 30%, 
respectively. In patients with hematological malignancies, the 
cumulative incidence of relapse was 40%. The cumulative inci-
dence of acute graft-vs-host disease (GVHD) grades II-IV was 
34%, and grades III-IV was 16%. In multivariate analysis, fac-
tors associated with acute GVHD grades II-IV were major ABO 
mismatch (p=0.05), ATG dose >6.5 mg/kg (p=0.012) and RIC 
(p=0.047). Chronic GVHD was diagnosed in 12% of the patients. 
Patients given MSC had signifi cantly less survival 11% vs 63% 
(p=0.03). Surprisingly patients treated with supportive MSC ther-
apy also showed a signifi cantly worse TREC recovery. In multi-
variate analysis patients receiving MSC (p=0.001) and low CD34 
dose (p=0.0026) had signifi cantly lower TREC levels whereas 
children had signifi cantly higer TREC levels (p=0.001).
In conclusion, UCBT was associated with good results in 
patients with non-malignant diseases. Thymic reconstitution 
is enhanced in children, patients with non-malignant diseases 
and patients receiving a high cell dose but worse in patients 
given MSC after UCBT.

P528
The role of G-CSF combination in conditioning regimen 
for CBT patients with AML
S. Takahashi, J. Ooi, S. Kato, T. Kawakita, Y. Nakauchi, 
M. Monna, T. Nagamura, K. Kato, T. Yamaguchi, S. Asano on 
behalf of the Japan Cord Blood Bank Network

Study purpose: While we have performed almost 7000 cord 
blood transplantation (CBT) in Japan, those results are quite 
heterogeneous. Among acute myeloid leukemia (AML) patients, 
event-free survival at 5 years was 63% in the Institute of Medical 
Science, University of Tokyo (BBMT 14: 1341, 2008), however, 
leukemia-free survival at 2 years was 36% in the registration 
data (Blood 113: 1631, 2009). Based on the results of ex vivo 

(BMT 13: 239, 1994) and animal model (Nat. Biotech 28: 275, 
2010) studies, we have developed and used granulocyte-col-
ony stimulating factor (G-CSF) combined with cytarabine (Ara-
C) in the conditioning regimen to increase the susceptibility of 
Ara-C mediated cytotoxicity. To determine the role of G-CSF 
combination in conditioning regimen for AML patients, we have 
analyzed registration data in Japan.
Patients and methods: Clinical data of 676 patients (age:16-
55 years) with AML who received CBT without prior transplant 
history between 1998 and 2008 in Japan were collected by the 
Japan Cord Blood Bank Network. The median period of follow-
up for survivors (n=349) after transplants was 23 (range, 1-
122) months. We analyzed the hematopoietic recovery, risk of 
relapse, overall survival (OS) and disease-free survival (DFS) 
using competing risk regression models.
Results: OS at 5 years of all patients was 43% and those myelo-
ablative conditioning regimen (MAC, n=545) and reduced-inten-
sity regimen (n=128) were 47% and 22% When we focused in 
patients received MAC, OS at 5 years of patients using high-
dose total body irradiation (TBI>10Gy, n=470), low-dose TBI 
(<10Gy, n=26) and no irradiation (n=44) were 52%, 34% and 
37%. MAC with high-dose TBI consisted of 3 groups, TBI + Ara-
C + cyclophosphamide (CY) [Group-1], TBI +Ara-C combined 
with G-CSF +CY [Group-2], TBI +others [Group-3]. Then, we 
analyzed 438 AML patients using MAC with high-dose TBI and 
calcineurin inhibitor plus methotrexate method. In multivariate 
analysis, G-CSF-combined regimen signifi cantly contributed 
the beter engraftment of neutrophil and platelet. OS (p=0.0874 
for Group-1 vs -2 and p=0.0487 for Group-2 vs -3), relapse rate 
and DFS (p=0.0442 for Group-2 vs -3) in Group-2 tended to be 
better and some of them indicated signifi cant difference. Those 
results at 3 years of each group were 56%, 70%, 46% and 37%, 
18%, 27% and 40%, 64%, 39%, respectively.
Conclusion: The G-CSF-combined conditioning regimen promotes 
better engraftment and survival results in CBT for AML patients.

Figure. Disease free survival.

P529
Impact of prior autologous mobilization status on 
engraftment and outcome after allogeneic stem cell 
transplantation for lymphoma and myeloma
R. Crocchiolo, B. Calmels, S. Furst, C. Lemarie, J. El Cheikh, 
L. Castagna, R. Bouabdallah, P. Ladaique, D. Coso, 
J.M. Schiano De Colella, A.M. Stoppa, J. Rey, V. Ivanov, 
T. Auran-Schleinitz, C. Faucher, C. Chabannon, D. Blaise
Institut Paoli Calmettes (Marseille, FR)

Approximately 15% of patients who are candidates for autolo-
gous HSCT fail to collect an adequate amount of CD34+ cells 
(poor mobilizers). Reasons for poor mobilization include patient 
and treatment-related factors. Infra-clinical damages to the bone 
marrow (BM) micro-environment may play a role and affect the 
interactions of stem cells with stromal cells and the bone-blood 
barrier that contribute to effi cient mobilization. If such a hypoth-
esis stands true, then damages to the BM micro-environment 
should also affect the ability of donor stem cells to home and 
seed in the BM of recipients after allogeneic HSCT. We thus 
examined whether patients who underwent allogeneic HSCT at 
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a single institution, using fl udarabine-busulfan-ATG RIC condi-
tioning after a failed attempt at autologous HSCT, were different 
in terms of hematopoietic recovery than patients who received 
a tandem autologous and allogeneic HSCT.
Inclusion criteria were age > 18 years, diagnosis of lympho-
proliferative disease or multiple myeloma, prior mobilization 
(succesfully or not), HSCT from related or unrelated donor and 
RIC conditioning. Poor mobilization was defi ned as circulating 
CD34+ <20/ l on the fi rst day of planned collection. PMN and 
PLT engraftment were determined for good and poor mobiliz-
ers, taking into account confounding factors such as age, type 
of donor and disease. 
A total of 148 patients were included in this analysis, of which 125 
were evaluable for CD34+ counts and engraftment (n=33 for poor-
mobilizers and 92 for good mobilizers, see table 1). All but two 
patients engrafted. Overall, the median (range) day was 17 (0-47) 
for PMN >0.5 G/L, 8 (0-49) for PLT >20 G/L and 12 (0-49) for PLT 
>50 G/L. There was no signifi cant difference in PMN (fi gure 1) or 
PLT engraftment between the two subsets. Nevertheless, NRM 
and overall mortality were higher in poor mobilizers (p=0.009 and 
p=0.01 respectively); relapse rate, acute and chronic GvHD were 
similar in both groups (p=0.81). Data were confi rmed after adjust-
ment for patient’s age, type of donor and disease.
Our data suggest that lymphoma and myeloma patients with 
a history of poor mobilization defi ned as CD34+ <20/ l do not 

have different outcomes in terms of PMN and PLT engraftment. 
Despite the absence of difference in terms of early hematopoi-
etic recovery after allogeneic HSCT, NRM and mortality were 
signifi cantly higher in poor mobilizers.

P530
Haplo-identical stem cell transplantation for the 
non-Caucasian population
S.O. Ciurea, R. Saliba, G. Rondon, N. Montes, M. Fernandez-Vina, 
E.J. Shpall, M. de Lima, R. Champlin
The University of Texas MD Anderson Cancer Center 
(Houston, US)

Hematopoietic transplantation has been performed mostly from 
matched related or unrelated donors (MUD). It has been dif-
fi cult to identify a MUD for non-Caucasian patients (pts) in the 
Registries. Of all 2117 pts transplanted at MD Anderson past 25 
years, 1677 (79.2%) were Caucasians (C), 271(12.8%) Hispan-
ics (H), 109 (5%) African-Americans (AA) and 33 (1.5%) Asians 
(A). Similar racial distribution was noted with patients receiving 
a 9/10 MUD during the same period of time. We hypothesized 
that haploidentical stem cell transplantation (HaploSCT) would 
be an alternative for the non-Caucasian population without a 
matched donor and treated 24 pts with a T-cell replete graft 
and conditioning regimen consisting of fl udarabine (40 mg/m²/
day x 4), melphalan (100-140 mg/m²) and thiotepa (5-10 mg/
kg). GVHD prophylaxis was accomplished with high-dose 
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post-transplant cyclophosphamide (50 mg/kg/day x 2), tac-
rolimus and mycophenolate. 
Results: Racial distribution in this group was: 8/24 (33.3%) C, 
6/24 (25%) H, 5/24 (21%) AA, 4/24 (16.6%) A, 1/24 (4%) other, 
for a total of 66.6% non-Caucasian population. Median age 
was 47 years (24-65). All patients but one received bone mar-
row stem cells. 4 pts had prior allogeneic transplants. 13 pts 
had AML/MDS (8 poor-risk cytogenetics), 6 pts CML/MPD (5/5 
blast phase CML), 5 pts lymphoma/CLL. Donor-recipient HLA 
matching was: 12 (50%) were 5/10, 3/25 (12%) were 6/10, 5/25 
(20%) were 7/10 and 4/25 (16%) were 8/10. 10 pts (42%) were 
in remission at the time of transplant. All 23 evaluable pts (one 
had early death) engrafted, all but one with 100% donor chi-
merism after a median of 19 days (5-40). Cumulative incidence 
of day-100 treatment-related mortality (TRM) was 14%. No 
patients less than 50 years died of TRM. Grade II-IV aGVHD 
occurred in 4 patients and cGVHD in 1 patient. 7/18 (39%) pts 
relapsed while only 1 for the pts in remission at the time of 
transplant. After a median follow-up of 6 months (range 3-18) 
for survivors of > 100 days (N=14), OS for the whole group was 
80%, while PFS for pts in remission at the time of transplant 
was 89% (N=10, CI 43-98%). No differences in OS/PFS were 
noted between the Caucasian and non-Caucasian population. 
These results are better for TRM and OS than our retrospective 
data with T-cell depleted HaploSCT (Figures). 
Conclusion: HaploSCT is a feasible and safe transplant alter-
native for the non-Caucasian population without a matched 
donor.

P531
Intrabone cord blood transplant: preliminary results from 
a prospective phase II study
F. Bonifazi, G. Bandini, M. Arpinati, M. Stanzani, M.R. Motta, 
S. Rizzi, E. Dan, G. Tolomelli, A. Bontadini, E. Massari, 
M. Fusari, M. Baccarani
S. Orsola-Malpighi Hospital (Bologna, IT)

Intrabone transplantation has been described as an effi cient 
way to infuse cord blood. Here we report on the fi rst 10 patients 
undergoing to intrabone transplantation for advanced haema-
tological malignancies. The study was a phase II prospective 
monocenter study approved by local ethical Committee and 
registered at http://clinicaltrials.gov/; the primary endpoint was 
engraftment rate and 17 patients are planned. All patients signed 
a written informed consent. End of recruitment is planned within 
April 2011.
Conditioning regimen was myeloablative (Bu- Cy or unfrac-
tioned TBI-Cy); prophylaxis of GVHD was CsA, micophenolate 
30 mg/kg/die and ATG-F 30 mg/kg, total dose. G-CSF was rou-
tinely given from Day +7 until recovery.
CB processing was as described by Frassoni et al. Briefl y, cord 
blood units were thawed, washed with the Rubinstein solution 
to remove DMSO and reduced the fi nal volume up to 30 ml.
Infusion was performed in operating room using a monitored 
anaesthesia care sedation with propofol and remifentanil.
Median age was 36 years (29-54), median weight of recipient 
was 60 kg (51-93); diagnosis were AML (7) ALL (1) MM (1) 
CML (1). Phase at transplant was mainly advanced (for AML 5 
with resistant/relapsed disease, 2 II CR; for ALL 1 II CR; MM: 1 
progressive disease and CB for CML). 3 patients had a previ-
ous allotransplant and 3 a autotransplant. All CB units were 4/6 
except for one (5/6).
Median total cell infused was 1.91 x 10e7/kg and median CD34 
pos cells 0.52 x 10e5/kg.
Median time to 0.5 x 10e9/L ANC was 21 days and median 
time to 20x 10e9/L and 50 x10e9/L platelets were 46 and 60.5 
days, respectively. At day +100 the evaluable patients had 121x 
10e9/L plt (range 104-192). Two patient died before engraft-
ment for CNS bleeding (+6) or for myocarditis (+16).
One patient didn’t graft and a second unit, again via intrabone, 
was given, after 2 months and with a RIC regimen, with suc-
cessful engraftment.

All the evaluable patient achieve a complete response (CR), 
except for the MM pt, who obtain a nCR); two patients relapse 
at 4 and 7 months from transplant.
GVHD occurrence was very low: no severe acute GVHD and 
only one case of extensive GVHD were recorded.
Preliminary results of this study with advanced disease sug-
gest that intrabone injection of CB resulted in short term good 
engraftment, expecially for platelets, low GVHD and good out-
come. Longer follow up is needed to estimate the actual anti-
leukemic effect.

P532
Volume reduction with HES improves haematopoietic 
progenitors function after cord blood thawing
P. Solves Alcaina, D. Planelles, A. Blanquer, V. Mirabet, 
L. Larrea, R. Roig
Transfusion Centre (Valencia, ES)

Background: Volume reduction and cryopreservation are critical 
steps in umbilical cord blood (UCB) banking that determine the 
quality of stored units. Some methods have been described for 
volume reduction as red blood cell (RBC) sedimentation with 
hydroxyethyl starch (HES, 1.5%), semi-automated methods as 
top and bottom and automated systems. 
Aims: Our objective was to evaluate the quality of UCB units 
volume reduced with and without HES, after cryopreserva-
tion and thawing, and to assess the factors that can infl uence 
hematopoietic progenitors functionality. 
Methods: We reviewed data from 994 cord blood units cryop-
reserved in Valencia Cord Blood Bank. Volume reduction was 
performed by HES sedimentation (n=219) or top and bottom 
fractionation without HES (n=775). Cryopreservation was per-
formed in a controlled manner (1-3°C/min) using automatic 
devices. A satellite cryovial was thawed from each cord blood 
units for biological tests: cell count, viability and clonogenic 
assays (CFU) were performed. 
Results: After volume reduction mean ± S.D. for total nucle-
ated cells (TNC), CD34+ cell and htc were 105.44 ± 34.18x 
107, 37.64 ± 27.60 x 105, 17.58 ± 10.30% for HES group, and 
115.16 ± 33.76x107, 46.52 ± 32.67x105 and 39.17 ± 7.64%, 
respectively (p<0.05 for all variables). Correlation among 
TNC and htc before cryopreservation and after thawing was 
signifi cant (p<0.001). Mean TNC recovery, htc and CFU after 
thawing were 93.12 ± 7.79%, 17.09 ± 4.89% and 128.73 
± 107.63 x 104 for HES group, and 90.36 ± 11.67%, 39.06 ± 
8.74% and 83.92 ± 48.73 x104 for non HES group (p<0.05 
for all variables). Results of clonogenic assays by microliter 
and viability according to the volume reduction methodology 
are shown in the following table. When comparing HES data 
according to HTC  17 and >17, clonogenic assays and viability 
were similar. However, when comparing no HES group accord-
ing to htc  40% and >40%, there was statistical difference for 
viability (76.87 ± 10.13% vs 73.24 ± 11.66%, p=0.000), plate-
lets (404.74 ± 136.54 x 106/ml vs 462.20 ± 154.33 x 106/ml,
p=0.002) and CFU-GM (20.54 ± 15.41 x 104 vs 18.39 ± 11.29 
x 104. p=0.010). 
Conclusions: Presence of HES in cryopreservation solution 
(less than 1%) improves the hematopoietic progenitors function 
after cord blood thawing. For those cord blood units cryopre-
served without HES, higher hematocrit and platelets reduces 
viability and functionality of progenitors.
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P533
Comparison between two automatic devices for cord 
blood volume reduction
P. Solves Alcaina, V. Mirabet, D. Planelles, A. Blanquer, 
L. Larrea, R. Roig
Transfusion Centre (Valencia, ES)

Background: Volume reduction of cord blood (CB) units is a pro-
ceeding used in most cord blood banks in order to reduce red 
blood cell content and cryogenic space. To date, many methods 
have been described for this purpose as red blood cell (RBC) 
sedimentation with hydroxyethyl starch (HES), semi-automated 
methods as top and bottom and automated systems. Automatic 
devices SEPAX and AXPTM have been specifi cally developed 
for CB volume reduction. In the SEPAX the UCB-HES program 
requires addition of HES to the CB unit, while AXP consists of 
a microprocessor-controlled device and disposable closed bag 
set and do not require HES addition. 
Aims: Our objective was to compare two different automatic 
devices used for volume reduction in routine CB banking. 
Methods: AXP: Cord blood was transferred to the bag set 
and centrifuged in the AXP device for 30 minutes. The device 
separates the three layers of CB into different bags during the 
two centrifugation steps. 2. SEPAX: The collection bag (cord 
blood plus HES) was attached to the processing kit, the kit 
was installed on the machine (programme CB-HES). All CB 
units were volume-reduced to less than 30 ml. Volume and 
cell counts were determined before and after volume reduction 
process.
Results: We processed 1000 UCB units with AXP and 669 
with SEPAX. Final volume and red blood cell depletion were 
24.61±3.64 ml and 84.75±5.40% for AXP and 24.06±1.30 ml and 
84.79±7.62% for SEPAX respectively (p=0.000 and p=0.002). 
Final hematocrit was 26.36±3.76% for AXP and 24.00±9.09% 
for SEPAX (p=0.000). Results of cell recoveries are shown in 
the following table. 
Conclusions: SEPAX system provides higher total nucleated 
cell recoveries and RBC depletion than AXP, while hematopoi-
etic progenitors (measured as CD34+ cells) recovery was simi-
lar. AXP system achieves acceptable cell recoveries and high 
red blood cell depletion without HES.

P534
CD34+ cell content as criteria for selecting umbilical cord 
blood units for cryopreservation and storage
P. Solves Alcaina, F. Carbonell Uberos, V. Mirabet, A. Blanquer, 
D. Planelles, L. Larrea, R. Roig
Transfusion Centre (Valencia, ES)

Background: Umbilical cord blood (UCB) has become an 
important source of hematopoietic progenitor cells for unrelated 
donor bone marrow transplantation. Cord blood banking activi-
ties has decisively contributed to this fact. Most UCB banks 
require a total nucleated cell (TNC) content of at least 60 x 107

to 140 x 107 for cryopreservation and storage. The CD34+ cell 
content has shown to have infl uence on engraftment and sur-
vival of UCB transplants. Valencia Cord Blood Bank determines 
the CD34+ cell content before processing in order to select the 
UCB units for cryopreservation and storage. The fi nal objective 
is to increase the UCB units quality. 
Aims: Our objective was to analyse the impact of CD34+ cell 
content as selection criteria for cord blood unit cryopreservation 
and storage, in adition to TNC cell content. Methods: CD34+ 

cells were quantifi ed by fl ow cytometry to UCB units contain-
ing TNC  100 x 107. Cord blood (5 x 105 cells) was incubated 
using monoclonal antibodies conjugated with CD34 fl uorescein 
and CD34 phycoerythrin and 7-aminoactinomycin D as marker 
of DNA staining. Flow cytometric analysis was performed with 
computer software CellQuest. 
Results: Our Bank has determined CD34+ cell content to 
1737 cord blood units containing TNC 100x107 along a two-
year period. Only UCB units containing CD34+ cells 20x105

were fi nally cryopreserved and storage. Applying this approach 
has led to an improvement in the UCB quality. Mean and S.D. 
TNC and absolute CD34+ cells have increased from 104.60 
± 35.36x107 and 31.15 ± 29.93x105 (n=1968) to 108.79 ± 
34.17x107 and 38.61 ± 40.07x105 (n=1910), respectively. 
Number of UCB units according to TNC and CD34+ cell content 
are shown in the following table. 
Conclusions: Introducing CD34+ cell content as selection crite-
ria increases the UCB refusal rate, but also the cell content and 
quality of UCB units.

P535
High cellularity in discarded fi lters after bone marrow 
collection
L. Di Maio, E. Dander, D. Belotti, P. Perseghin, A. Incontri, 
B. Cabiati, A. Balduzzi
Ospedale San Gerardo (Monza, IT)

Introduction: After bone marrow harvest, collected cells are 
fi ltered to remove fat, bone fragments and clots from the fi nal 
products which will be infused into the recipient. Together with 
discarded materials, a certain amount of hematopoietic cells 
are kept into the fi lter. We analyzed discarded fi lters in order to 
assess the amount of cells which are lost by means of fi ltration.
Patients: Cell contents were analyzed in 35 bags with the corre-
sponding fi lters which were harvested for 19 patients; 17 were 
allogeneic donors (4 unrelated and 13 related) and 2 were can-
didate for autologous transplantation. Of 35 discarded fi lters, 
28 were left over at the end of bone marrow harvest fi ltration 
in the operatory room, while 7 were left over after infusion at 
bed-side.
Methods: Discarded fi lters were washed with normal saline in 
the Laboratory to recover cells trapped in; counts of residual 
cells were made by using the cell coulter Coulter Act.diff, Beck-
man coulter®. Cells entrapped in the fi lters were used to pro-
duce mesenchymal stromal cells.
Results: The number of cells counted in the fi lters varied, with 
a median of 233x106 cells (range 6-2000) overall, 285x106 cells
(range 6-2000) in the “operatory room” fi lters and 48x106 cells
(range 18-95) in the “bed-side” fi lters. The number of discarded 
cells was not correlated with the nucleated cell concentration in 
the bags, the total number of nucleated cells, nor the collected 
volume in the original bag. Cells entrapped in the fi lters showed 
a high potential for mesenchymal stromal cell (MSC) produc-
tion, with 1.8x109 MSC obtained after expansion in platelet 
lysate out of 300 mononucleated cells.
Conclusions: Cell dose has been shown to play a crucial role in 
bone marrow transplantation. A relevant amount of cells is lost 
by fi ltration, with an higher loss at fi rst fi ltrations in the operatory 
room compared with subsequent ones at bed-side. The vari-
ability of cell content may suggest that a better procedure for 
fi lter washing may decrease the amount of cell loss. Cell char-
acterization by fl ow cytometry may provide additional data.
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P536
Standardization and automation of the colony-forming cell 
assay for measuring haematopoietic progenitors in cord 
blood
A.W. Wognum (1), O. Egeler (1), C. Grande (1), N. Yuan (1), 
S. Woodside (1), T.E. Thomas (1), A.C. Eaves (2)
(1)STEMCELL Technologies Inc. (Vancouver, CA); (2)Terry Fox 
Laboratory (Vancouver, CA)

The colony forming cell (CFC) assay is the standard functional 
assay for measuring the hematopoietic progenitor content of 
cord blood (CB) and other cell products for hematopoietic stem 
cell transplantation (HSCT). Automation of colony enumera-
tion and shorter assay duration would improve the utility of the 
CFC-assay. To this end we developed an imaging and analysis 
instrument (STEMvision™) for automated colony enumeration 
and classifi cation and evaluated two CFC-assay formats: 1) 
the regular 14-day assay in MethoCult H4034 medium for enu-
merating erythroid, myeloid and multilineage colonies, and 2) 
a novel 7-day assay in MethoCult Express medium for detect-
ing total progenitors in CB without distinction of colony types. 
We examined the accuracy and reproducibility of the 7 and 
14-day assays and compared colony counts scored manually 
by different laboratory staff members or counted automatically 
using the STEMvision instrument. Manual colony counts of 7 
and 14 day CFC-assays on CB correlated strongly (R2=0.97) 
and were, on average, <10% different from each other (slope 
=0.97 (95% confi dence limits: 0.94-1.00), n=36). Manual and 
automated colony counts of 7-day CFC-assays also correlated 
strongly (R2=0.98) with differences <10% (slope=0.96 (0.92-
1.00), n=32). High correlation was also observed between man-
ual and automated counts in 14-day assays (R2>0.8, n=39), 
while automated counts of total, erythroid and myeloid colonies 
were, approximately 10-20% higher than the respective man-
ual counts. The coeffi cient of variation (CV) of colony counts 
in >30 cultures counted manually by 3-4 different people was 
12%, 11% and 17% for total, erythroid and myeloid colonies, 
respectively. The CV of STEMvision results of replicate images 
of the same cultures was 5%, 10% and 9%, demonstrating that 
automated colony counting is at least as reproducible as man-
ual colony counting by experienced people. Automated colony 
scoring by STEMvision provides an accurate and reproducible 
method to enumerate hematopoietic progenitors in CB. The 
shorter, 7-day, assay and automated colony scoring will provide 
quicker results and increased standardization to evaluate graft 
quality in CB banking, cell processing and HSCT. Additional 
optimization of the automated counting method is expected 
to further increase the agreement between manual and auto-
mated CFC counts. STEMvision should also be easily adapted 
to automated counting of colonies from peripheral blood and 
bone marrow.

P537
Volume reduction of bone marrow using an automated, 
closed system
F. Landi (1), F. Zinno (1), M. C. Scerpa (2), N. Daniele (1), 
M. Caniglia (3), M.J. Miele (1), F. Locatelli (4), G. Isacchi (1)
(1)Tor Vergata University and SIMT IRCCS Bambino Gesù 
Pediatric Hospital (Rome, IT); (2)SIMT - IRCCS Bambino Gesù 
Pediatric Hospital (Rome, IT); (3)Pediatric Hematology and 
Oncology IRCCS Bambino Gesù Pediatric Hospital (Rome, IT); 
(4)Pediatric Hematology and Oncology IRCCS Bambino Gesù 
Pediatric Hospital and University of Pavia (Rome/Pavia, IT)

Objectives: This study aims to highlight the effectiveness of an 
automated technique, for volume reduction of stem cells from 
bone marrow. This system allows to manipulate blood units in 
a closed loop in order to comply with the GMP criteria. Also, 
purchase a considerable importance, especially in the case of 
transplantation with ABO incompatibility. The critical importance 
of cell dose in the clinical outcome has motivated the need to 
develop techniques aimed at reducing cell losses and increasing

data reproducibility. The aim of this study is to evaluate the effi -
cacy of the Sepax S-100 (Biosafe Group, Eysins, Switzerland) 
device to process volume reduction HPC-M. In particular, we 
have analysed nucleated cell (NC), depletion red blood cells 
(RBC), volume reduction and CD34+ cells recovery.
Methods: 27 procedures were carried out on concentrated col-
lected from 21 patients, undergoing autologous transplantation. 
The “Volume Reduction” protocol is designed to remove RBC 
and plasma, while maintaining a good recovery of mononuclear 
cells. The processing protocol of sample from 30 to 880 ml, 
relies solely on the hematocrit value and the initial volume of 
the sample to be processed, to calculate the fi nal volume. To 
evaluate CD34+ cells the protocol ISHAGE was used. 
Results: In the patients who underwent autologous transplant, 
the automated procedure resulted in a median recovery of 80% 
(58-109; ±DS 13.1) NC and 89% (59-134.9; ±DS 22) CD34+ 
cells, depletion RBC 73% (81-62; ±DS 5.41); volume reduction 
88% (93-85; ±DS 2.2). In In the patients who underwent alloge-
neic transplant, the automated procedure resulted in a median 
recovery of 75,1% (55-98; ±DS 11.8) NC and 79.6% (59-158; 
±DS 24) CD34+ cells, RBC depletion 75.4% (82-62±DS 5.5); 
volume reduction 88% ( 91-83; ±DS 2.4).
Conclusion: The volume reduction of bone marrow using the 
Sepax S100 automated and closed system, does not affect the 
cell functionality assuring a satisfactory result in terms of nucle-
ated cells, CD34+ cells recovery, RBC depletion and volume 
reduction. The results showed a recovery of NC and CD34 + 
equal to 80%, RBC depletion to 75%, without the use of HES, 
a reagent commonly used in the absence of an automated pro-
cedure, but relying solely on the hematocrit value and the initial 
volume of the sample to be processed.

P538
Unfrozen autologous haematopoietic stem cells 
transplantation in myeloma patients
P. Pioltelli, S. Bozzani, A. Incontri, M. Parma, E. Terruzzi, 
P. Perseghin, E. Pogliani
H. San Gerardo (Monza, IT)

Usual autologous HSC transplant requires a priming chemo-
therapy followed by granulocyte growth factor to harvest the 
peripheral CD34+ cells. These latter are freezed in DMSO solu-
tion and stored frozen until they’re reinfused into the patient 
after a conditioning second chemotherapy course. The freezing 
is required to span the time from the priming and the conditionig 
courses. Plerixafor proved an effi cient mobilising agent with-
out a chemotherapy priming, enabling to start the conditioning 
soon after the HSC harvest. In this setting, when the condi-
tioning lasts only one day, the cell freezing is not needed, and 
the reinfusion will be performed without DMSO. To explore the 
feasibility of such a schedule we treated 4 myeloma patients 
who underwent a mobilisation with fi lgrastim+plerixafor. In all 
cases a previous mobilisation with chemotherapy+fi lgrastim 
failed and the patients were successfully mobilised with plerixa-
for according to the producer (Genzyme Co) guidelines. They 
were 3 males (51, 66, 66 y) and a female (65 y), all received 
only a single dose of plerixafor but a male (66 y) who needed 2 
doses, and were submitted to a single apheresis. Soon after the 
collection they were conditioned with a single dose of melpha-
lan 200 mg/Kg and after 24h were reinfused with the harvested 
cells, stored at + 4 C°. They received 4.7; 2.25; 2.73 and 5.82 
x106/Kg CD34+. The engraftment data have been compared 
with those of a cohort of 20 myeloma patients treated in the 
last three years, 12 males and 8 females, median age 60 y 
(range 47-70),who received frozen/thawed autologous HSC. All 
transplants engrafted. The four study patients reached 0.5 x 
103 neutrophils/ L on day +10; +10; +10; +9; 20 x 103 platelets/

L on day +10; +13; +13; +10; and 50 x 103 platelets/ L on day 
+15; +19; +24; +10. In the control cohort the patients received 
a median of 4.35x106/Kg CD34+ cells (CI: 3.36-5.34; range 
1.25 - 16.58) the median engraftment time was:for neutrophils 
day +12 (CI: 11.42-12.58; range 8-13), for 20 x 103 platelets: 
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day +14.5 (CI: 11.61-17.4; range 7-31); for 50 x 103 platelets 
day + 21 (CI: 12.92-29.08; range 10-40). Our data show that 
the reinfusion of autologous HSC unfrozen, a day after the har-
vesting, is safe, with an engraftment probability not inferior to 
the thawed cells, and possibly allows better platelets recovery. 
This schedule avoids the DMSO toxicity both for the patient and 
for the cells, and the cost and damage of freezing, storing and 
thawing the cells.

P539
The intra-bone cord blood transplant experience in 
Genoa: the engraftment is not infl uenced by the time of 
cryopreservation or from the bank of origin of cord blood 
units
A. Serio (1), S. Luchetti (1), C. Cossu (1), F. Benvenuto (2), 
F. Ivaldi (3), F. Frassoni (1), M. Podestà (1)
(1)AOU “San Martino” (Genoa, IT); (2)CEBR University (Genoa, 
IT); (3)CBA (Genoa, IT)

In this study we compared the qualitative and quantitative data 
of 80 samples of cryopreserved cord blood from accredited 
banks which we received for intra-bone transplants. 
The samples were divided in 4 groups according to the time 
elapsed between the collection/freezing and thawing. This 
parameter (time) was compared with: (a) the number of total 
nucleated cells (TNC), (b) the total number CD34+ cells, (c) the 
time of engraftment (PMN and PLT) as described in the table. 
No statistically signifi cant differences were found among the 4 
groups (Mann-Whitney test).
Furthermore, it was evaluated whether the cell product quality 
could be infl uenced by the areas of the CB bank of origin subdi-
vided as: (a) extra-European banks (55%), (b) European (20%) 
and (c) Italian (20%) The quality of the examined samples was 
studied as (i) viability, (ii) CD34 + cell recovery and (iii) in vitro pro-
genitor cells growth (CFC= colony forming unit). Overall, median 
value of viable cells was 70% for all banks; median TNC number 
was 160,25 x 107 (range of 67.1–415); CD34 + cell recovery was 
: median 7.17 x 104 (range 1.8–25.79); progenitor cells grew a 
median of 260.34 x 104 (range 2.24–1200.7). The origin of the 
Bank did not infl uence any of these variables including time of 
engraftment (PMN and PLT) (data not shown. This fact implies 
high standards provided by all the Banks in the cryopreservation 
and harvesting of cord blood units. Moreover, the transport in dry-
shipper for long periods (concerning extra-European banks) had 
no infl uence on the quality of units once thawed.

P540
Effi cacy of automatic DMSO washing in autologous 
stem cells transplant
M.C. Scerpa (1), F. Zinno (2), N. Daniele (2), F. Landi (2), 
M.J. Miele (3), M. Caniglia (3), A. Mastronuzzi (3), F. Locatelli 
(4), G. Isacchi (2)
(1)SIMT - IRCCS Bambino Gesù Pediatric Hospital (Rome, 
IT); (2)Tor Vergata University and SIMT IRCCS Bambino Gesù 
Pediatric Hospital (Rome, IT); (3)Pediatric Hematology and 
Oncology IRCCS Bambino Gesù Pediatric Hospital (Rome, IT); 
(4)Pediatric Hematology and Oncology IRCCS Bambino Gesù 
Pediatric Hospital and University of Pavia (Rome/Pavia, IT)

Objectives: To date, peripheral blood stem cells (PBSC), in 
autologous haematopoietic stem cell transplantation, are 
the preferred source of hematopoietic stem cell in respect to 
the bone marrow and cord blood due to several advantages 

including more a rapid engraftment. The critical importance 
of cell dose in the clinical outcome has motivated the need to 
develop techniques aimed at reducing cell losses and increas-
ing data reproducibility. The aim of this study is to evaluate the 
effi cacy of the Sepax S-100 (Biosafe Group, Eysins, Switzer-
land) device to process thawed HPC-A products. In particular, 
we have analysed viability, nucleated cell (NC), hematopoietic 
progenitors (CFU-tot) and CD34+ cells recovery.
Methods: Forty-three procedures were carried out on concen-
trated collected from 34 pediatric patients. The “PBSC-Washing” 
protocol is designed to remove the DMSO after thawing. The pro-
tocol processing of sample from 50 to 150 ml and allows it to thaw 
two bags. To evaluate the CD34+ cells and viability “The protocol 
of the International Society of Hematotherapy and Graft Engi-
neering (ISHAGE)” was used. The samples were incubated with 
anti-CD34+ phycoerythrin-conjugated and anti-CD45 fl uorescein 
isothiocyanate-coniugated (BD Bioscences, San Jose, CA, USA) 
monoclonal antibodies. Cell vitality was tested using 7-aminoac-
tinomycin D (7-AAD, Sigma Chemical Co., St Louis, MO, USA). 
Cytofl uorimetric analysis was performed using a fl ow cytometer 
(FACSCalibur, BD, Bioscences, Franklin Lakes, NJ, USA).
Results: The automated procedure resulted in a median recovery 
of 89% (66-118; ±DS 11.01) nucleated cells and 86% (58-140; 
±DS 17.8) CD34+ cells. The median viability, was of 60.66% (35-
93; ±DS 14.7) within nucleated cells and of 88% (72-100; ±DS 
9.03) within CD34+ subset. In addition, the recovery of hemat-
opoietic progenitors (CFU-tot) was of 51% (14-76; ±DS 22.29). 
33/34 patients engrafted with PMN count >0.5X109/L on two con-
secutive days sustained platelet counts >20X109/L without platelet 
transfusions observed after a median of 10 and 15 days after HCT 
respectively. Only one patient did not engraft due to complications 
associated to the bone marrow microenvironment. Subsequently 
the patient underwent allogeneic transplantation. 
Conclusion: The DMSO washing procedure using Sepax S100 
automated system do not affect the cell functionality assuring 
a satisfactory result in terms of nucleated cells, CD34+ cells 
recovery and viability.

P541
UCBT with low-dose ATG in adults
W. Linkesch, P. Neumeister, W. Zinke-Cerwenka, D. Strunk, 
H. Sill
Medical University of Graz (Graz, AT)

Treatment by allogeneic hematopoetic stem cell transplantation 
(HSCT) is limited by availability of suitable human leucocyte 
antigen (HLA) matched adult donors. In Austria about 23% of 
all adult patients lack HLA-matched donors. Unrelated donor 
umbilical cord blood (UCB) has been increasingly used as an 
alternative HSC source for such patients. 
We started UCBT at our department in 2001 and performed 
until now 27 UCBT´s in 21 patients: 13 AML, 5 Ph+ ALL, 1 CML-
blast crisis, 1 CML chronic phase, 1 Multiple Myeloma (43; 
[21-60] yrs.; 13 male/8 female). 2 patients got a second UCBT 
due to primary non-engraftment and 4 additional patients were 
retransplanted after a preceding allo- or auto HSCT. 
Myeloablative conditioning (n=11) consisted of Cyclophos-
phamide 60 mg/kg x 2 days, fractionated total body irradia-
tion (fTBI) 1.200 cGy or VP16 60 mg/kg x 1 d/fTBI 1.200 cGy, 
whereas non-myeloablative conditioning (n=10) consisted of 
Cyclophosphamide 50 mg/kg x 1 d, Fludarabine 30 mg/m² x 
6 d/fTBI 400 cGy. All patients received a Graft versus Host Dis-
ease (GvHD) prophylaxis: Cyclosporin for a minimum of 180 
days after UCBT, Antithymocyte Globlulin (ATG Fresenius) 5 
mg/kg x 4 d and Methotrexate 10 mg/m² day +1 and +3.
Nucleated cell dose infused for single UCBT was 3,52 (2-5,72) 
x 107/kg and 3,23 (2,74-4,21) x 107/kg body weight for double 
UCBT. CD34+ cell dose infused was 1,44 (0,21-5,6) x 105/kg for 
single and 1,19 (0,86-1,85) x 105/kg for double UCBT.
Concerning HLA match 75 % had a HLA mismatch 4/6, 25 % 
5/6. In double UCBT no DRB1 mismatch, but A and/or B mis-
match was allowed. 
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Time to neutrophil and platelet recovery was not different 
between single and double–unit recipients. Recovery of plate-
lets  20x109/L took place after 40 (0-56) days in single UCBT 
and after 40 (36-43) days in double UCBT. Neutrophil recovery 
> 0,5x109/L appeared after 28 (15-42) days in single and after 
29 (20-35) days in double UCBT´s. 
The incidence of grade III-IV acute GvHD was remarkable low 
with 5% and grade I-II acute GvHD was 15%. Until now we 
could not observe extensive chronic GvHD.
Following the patients up to 120 months we observed an over-
all survival of 50% and a remarkable low incidence of GvHD 
in mainly heavily pretreated patients. For the future we plan 
increasingly to include patients with clear indication for UCBT 
in CR1 or CR2.

P542
Long-term storage of cord blood units: assessment 
of cell recovery and viability
S. Dal Pozzo, S. Urbani, B. Mazzanti, M. Santosuosso, 
A. Gelli, M. Boieri, L. Lombardini, P. Anedotti, P. Bufano, A. Bosi, 
R. Saccardi
Careggi Hospital (Florence, IT)

Cord blood (CB) banking supports the increasing use of this 
stem cell source for transplantation as both term and preterm 
umbilical CB contain a high number of early and committed 
hematopoietic progenitor cells. 
Cryopreservation is a key point for the long term maintenance 
of viability and biological properties of CB cells. At present, the 
most used cryopreservation method is based on controlled 
cooling rate (-1°C/min).
The gained experience in bone marrow or peripheral blood 
showed that hematopoietic stem cells (HSC) can be effectively 
preserved for at least eleven years in nitrogen liquid, although 
successful reinfusions after longer time were seldom reported. 
Data on CB cryopreservation refer to both relatively short and 
long term cryopreservation. In particular, Kobylka (1998)and 
Mugishima (1999) evaluated the fl ow cytometric and clonogenic 
characteristics after 12-15 years of cryopreservation. Consider-
ing the increasing time between CB collection and clinical use, 
appropriate validation of cryopreservation techniques is crucial 
for the feasibility and safety of this procedure.
We report here our experience in CB units stored beyond 
eleven years after collection. 
Methods: 24 CB units stored in Florence CB bank in 1996 
were thawed to assess the biological characteristics of cryo-
preserved stem cells. We evaluated the total nucleated cells 
(TNC), CD34+ cells and colony forming cells (CFC) recoveries 
and viability of TNC and CD34+ by annexinV/PI after thawing. 
At the time of the storage, CD34+ cells were evaluated with 
double platform assay (TNC Count and percentage of CD34+ 
cells on fl ow cytometer). After thawing, the CD34+ cells were 
evaluated with ISHAGE method (Single platform assay) as 
required by the actual quality standard practices. 
Results: After a median storage time of 12,0 years (11,2-14,1), 
the average recoveries of TNC, CD34+ and CFC, and viability 
of TNC and CD34+ after CB thawing were reported in the table 
1. We observed a full recovery of TNC, associated with a loss of 
CD34+ cells and CFC according to viability test results.
Discussion: 12 years post freezing, we observed an optimal 
recovery of TNC but an intermediated/low TNC and CD34+ 
cells viability associated with a loss of hematopoietic stem cells 
number, probably due to the different fl ow cytometric assays 
used before and after thawing. Standardization of processing 
and quality controls must be stably implemented in Cord Blood 
Banking activity.

P543
Predictivity of cord blood unit quality assessment on 
unrelated cord blood transplant outcome
A. Picardi, M. Caniglia, R.M. Pinto, I. Mangione, S. Angelini, 
F. Zinno, A. Lanti, L. De Felice, F. Giannotti, L. Cupelli, 
G. Del Proposto, C. Suriani, W. Arcese on behalf of the Rome 
Transplant Network
Background: Quality of Cord Blood Unit (CBU) signifi cantly 
affects outcome of patients undergoing Cord Blood Transplant 
(CBT). CBU quality assessment (QA) is a multiple process with 
a fi nal step performed by the transplant physicians at infusion. 
However, QA at the CBU pre-releasing point could represent a 
crucial check prior to the fi nal CBU selection. 
Objectives: The aims of this analysis consist in investigating 
the value of QA as prognostic factor of patient outcome after 
CB transplant. Materials and methods: our study includes 62 
patients with a median age of 13.6 years (range 0.6-61) under-
going an unrelated CBT between September 2005 and Sep-
tember 2010 at the Transplant Centres of Rome Transplant 
Network (RTN). QA data collected from CB banks at pre-freez-
ing and pre-releasing points and from Transplant Centers at 
infusion were sequentially compared: pre-freezing vs attached 
segment vs infusion vs pre-freezing. Comparisons between 
groups were made using Friedman test and the degree of cor-
relation between the variables was evaluated by the Spearman 
correlation coeffi cient. 
Results: Our analysis has shown a signifi cant linear relationship 
between pre-freezing, pre-releasing and at infusion QA as NC 
and CD34+ cell dose (p<0.001). Infused CD34+ (1.8x105), as 
median value pro-kg of body weight, did not result signifi cantly 
different from pre-freezing count (2.1x105) and pre-releasing 
(2.2x105) values. Infused CFU-GM (1.82x104/kg) did not result 
signifi cantly different from pre-releasing QA (1.64x104/kg),
while there is a signifi cant difference between infused CFU-GM 
(1.82x104/kg) and pre-freezing (3.35x104/kg) data (p=0.004).
Conclusions: Missing pre-freezing CD34+ and CFU-GM values 
can be replaced by the pre-releasing results; moreover, pre-
releasing CFU-GM value is highly related to the value at infu-
sion so that it should be considered the reference value for the 
CBU choice.

P544
Effi cacy of haplo-identical haematopoietic stem cells 
transplantation with different grafts in very high-risk acute 
leukaemias: unmanipulated versus partial manipulated
O. Paina, E. Babenko, A. Golovacheva, A. Alyanskiy, 
E. Semenova, N. Stancheva, I. Lisukov, L. Zubarovskaya, 
B. Afanasyev
R.Gorbacheva Memorial Institute of children hematology and 
transplantation (St. Petersburg, RU)

Introduction: Haplo-HSCT is a treatment option for the approxi-
mately 70% of pts who don’t have an HLA-matched donor. 
Principal causes limiting use of haplo-HSCT are severe acute 
graft-versus-host disease (aGVHD) following T-cell replete 
HSCT, graft failure, infectious complications and recurrent 
malignancy after T-cell depleted HSCT. Most of these compli-
cations depends on the cellular composition of the graft.
Aim: The purpose of study was to compare of haplo-HSCT effi -
cacy with different graft: unmanipulated BM+PBSC and partial 
manipulated graft (selection of CD34+ cells from PB combined 
with unmanipulated BM) in patients with very high risk acute 
leukemias.
Methods: In the study 35pts were included, children and ado-
lescents (1-21y.o)-29pts; adults-6pts (22-46y.o); ALL-20pts 
(CR2>-5pts; relapse-15pts); AML-15pts (CR2>-6pts; relapse-
9pts). Conditioning regimens: MAC for 14pts, RIC for 21pts, 
prophylaxis of aGVHD: CsA-based-24pts, Tacro-based-11pts. 
Sources of the HSC: unmanipulated BM+PBSC-9pts, partial 
manipulated graft-26pts. Total quantity of CD34+ cells in partial 
manipulated graft was 10,4x106/kg (2,4-30,7) and unmanipu-
lated graft-11,9x106/kg (6,8-21,9). 
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Conclusions: Unmanipulated and partial manipulated haplo-
HSCT is a feasible approach which promised high engraftment 
rates, reasonable TRM risks and stable OS in very high risk 
acute leukemias. It has become an important alternative option 
for patients who need urgent BMT in the absence of matched 
related or unrelated donors.

P545
Optimizing a programme of directed cord blood 
banking. The experience of the Pavia Cord Blood Bank
P. Bergamaschi, C. Capittini, G. Giorgiani, A. Pasi, V. Genovese, 
A. Marchesi, B. Romano, C. Badulli, M. Martinetti, M. Zecca, 
L. Salvaneschi
IRCCS Policlinico San Matteo (Pavia, IT)

Since it was established in 1996, our Cord Blood Bank (CBB) 
has collected and stored directed cord blood (DCB) for eligible 
residents of the Pavia region and for the patients of our hos-
pital Paediatric BMT Unit, a centre of excellence where many 
nonresidents are treated. The presence of a designated recipi-
ent requires a well organized program connecting an integrated 
team of health professionals to prevent any setback that could 
damage the graft. As a FACT accredited institution, our CBB 
relies on the accuracy of training and continued competency of 
the personnel at the Collection and Processing Facility. Accu-
rate arrangements are done with the family as documented by 
written documentation and regularly revised CBB procedures 
are shared with the referents of the collection centres who are 
specifi cally trained about. 24/24h receipt of CB units is guar-
anteed and the CBB staff is available for processing within 48 
hours after collection, including weekends and holidays. More-
over the Pavia CBB benefi ts of an internal EFI accredited HLA 
Laboratory where experienced and dedicated staff provides 
HLA typing for both donors and recipients timely and effectively. 
Here we report on our program of DCB banking to evaluate its 
effi cacy (see table 1). By December 2010, 179 DCBs were col-
lected (168 for brothers/sisters and 11 for other siblings), whose 
characteristics are summarized in table 2. Eligibility to caesar-
ean delivery was evaluted by the Obstretricians and not due 
to logistics. No adverse reaction on both newborn and mother 
was reported. All collections were banked except of two (1%) 
coming from two distant non fi xed collection sites due to incor-
rect packaging and transportation. Prenatal HLA typing was 
assessed when amniocentesis was requested for diagnosis 
(haemoglobinophaties), while most of the units were typed after 
collection without delay in the transplant schedule. 80% (54/67) 
of matched CB units were transplanted, all except of 9 (17%) at 
the on-site Paediatric BMT Unit. Outcome data were available 
for 42/54 (78%) CBs, in particular no delivery/transport prob-
lems or adverse reaction at infusion was documented. 2 posi-
tive units were safely infused starting antibiotics according to 
the sensitivity spectrum and no sepsis occurred. In our hands, 

a strategy that centralizes the many expertises involved in DCB 
management was very effective and optimezes the resources 
by a hight transplantation rate and a non static and defi nitively 
costeffective inventory.

P546
Quality control test on cord blood units: a tool to check 
and validate the production process
G. Pucci, G. Foti, D. Marcuccio, A. Dattola, C. Zumbo, 
R. Surace, D. Barbaro, R. Monteleone, G. Gallo, S. Ipek, 
T. Gangemi, I. Repaci, G. Irrera, P. Iacopino
AO Bianchi Melacrino Morelli (Reggio Calabria, IT)

It is very important to make a prediction about the real amount 
of cellular content at thawing, since it coincides with infusion of 
the cellular product to the patient, when dealing with cryo-pre-
served cellular products for transplantation purpose, such as 
haematopoietic progenitor cells cord blood (HPC-CB) units. 
The aim of this study is the standardization of an Internal Qual-
ity Control (IQC) on HPC-CB units in order to estimate the cord 
haemocomponents quality and to establish bank acceptability 
range parameters. IQC can provide reliable information about 
the effi ciency of instruments used and allows to control the 
entire production process.
Quantitative and qualitative tests, on fresh product and on little 
amounts of product cryopreserved and stored with the corre-
spondent unit, have been performed.
Especially, the following haematopoietic potential indicators 
have been investigated: total nuclear cells count (TNC), viabil-
ity, CD34+ cell content, colony forming cell (CFU) content. In 
addition, sterility testing have been performed. From Septem-
ber to November 2010 n. 10 samples have been evaluated. An 
automatic cell counter (Symex XT 1800) has been used in order 
to determine TNC count. Viability has been determined using 
fl ow cytometric method (7AAD), CD34+ cells by fl ow cytometry 
with BD FACSCALIBUR and monoclonal antibodies (BECTON 
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DICKISON). In order to obtain CFUs, cell cultures have been 
incubated in culture medium (Methocult H4434 Stem Cell Tech-
nologies). The plates have been incubated for 14 days in a con-
trolled environment (37 °C, 5% CO2, 85% humidity).
Our results showed high recoveries for TNCs (92%). The aver-
age cells viability between the samples was 51%. The recovery 
of vital CD34+ cells was 71% while the recovery of CFUs was 
32%. All samples were negative to sterility control tests.
The tests performed have shown a very good yield rate for HPC-
CB units. We discovered high recoveries for TNCs, CD34+ cells 
and viability. The growth of one colony at least in CFUs assures 
the presence of some stem cells in the cryopreserved HPC-
CB unit. Despite the small number of samples, in our work we 
have identifi ed some important indicators which can allow us to 
control the whole production process and to detect any possible 
non-conforming HPC-CB unit.

P547
Using other-related donors for allogeneic blood and 
marrow transplantation in Iran
A.A. Hamidieh, M. Ostadali, A. Houseini, O. Bakhti, 
S. Basirpanah, M. Behfar, A. Jalali, M. Jalili, K. Alimoghaddam, 
A. Ghavamzadeh
Tehran University of Medical Sciences (Tehran, IR)

Objective: Sibling donors are generally the preferred donor 
source for stem cell transplantation. Unfortunately, by reduc-
ing the number of children in families, fi nding a matched-sibling 
donor is becoming more complicated. On the other hand, cord 
blood banks and HLA- registries have not been fully developed 
in so many other countries. It should be noted that in families 
where the parents are relatives, the chances of fi nding perfect 
donor will be increasing. So, in order to fi nd a perfect match 
from such families a detailed family history, ideally in pedigree 
form, must be taken into account.
Methods: To extend the use of allogeneic HSCT to patients with-
out an HLA-matched sibling donor, we investigated HSCT from 
other related donors. During 2008 to 2010, an early search for 
fi nding a related donor in the extended family was performed in 
all patients whose parents were relatives. High resolution typing 
for class I and II alleles was completed for recipient/donor pairs. 
By seeking in extended family, 62 patients with other related 
full matched donor transplanted. 39 patients were prepared for 
transplantation with antithymocyte globulin. Cyclosporine with 

or without methotrexate was used in graft-versus-host disease 
(GVHD) prophylaxis regimen.
Results: 62 patients (40 male, 22 female) with major tha-
lassemia (n=17), fanconi anemia (n=9), ALL (n=8), AML (n=8), 
sever aplastic anemia (n=6), primary immunodefi ciency (n=5), 
osteopetrosis (n=2), histocytic disorder (n=2) and hurler syn-
drome (n=2) were selected. Median age was 6 years (range: 4 
months-54 years). The stem cell sources were bone marrow in 
35 and peripheral blood in 27 patients. The donors were par-
ents (n=41), uncle or aunt (n=12), grandfather or grandmother 
(n=5), cousin (n=2), great-aunt (n=1) and nephew (n=1) of these 
patients. All patients engrafted with neutrophils (>500/micro L) 
at a median of 14 days.22 out of 62 patients who had engrafted, 
developed Acute GVHD. Overall survival was 87.1%. TRM 
occurred in 3 patients (4.8%).
Conclusion: Considering the recent studies, outcomes of 
matched-other related transplantation are similar to those seen 
in transplantation with matched-sibling donors. So, in societies 
where consanguineous marriage is widely practiced, study of 
the extended family should be regarded as an integral part of 
fi nding the perfect donor process. Of course, it should be done 
before seeking cord blood banks and HLA-registries.

P548
Results of related and unrelated umbilical cord blood 
stem cell transplantation for 34 patients in Iran
A. Ghavamzadeh, K. Alimoghaddam, A.A. Hamidieh, M. Ostadali, 
M. Behfar, H. Jorjani, A. Jalali, R. Derakhshandeh
Hematology-Oncology and Stem Cell Transplantation Research 
Center (Tehran, IR)

Introduction: Umbilical cord blood (UCB) transplantation is an 
available therapeutic option to a large variety of malignant and 
non-malignant disorders. By reducing the number of children 
in families, UCB can be considered as an alternative stem cell 
source for transplantation.
Patients and methods: In our center 34 patients have received 
35 UCB transplantation from 1998 to 2010 (one patient was 
retransplanted). The male/female ratio was 24/10 with a median 
age of 5 years (range: 8 months-19 years). The most com-
mon disorders transplanted: thalassemia (n=9; 26.5%), acute 
lymphoblastic leukemia (n=7; 20.6%) and severe combined 
immunodefi ciency (SCID) (n=4; 11.8%). The donor types for 
transplanted patients were 12 (34.3%) human leukocyte anti-
gen (HLA) matched-identical siblings UCB and 23 (65.7%) HLA 
mismatched unrelated UCB (one locus mismatch: 4 patients, 
two locus mismatch: 18 patients). 4 patients received double-
unit cord blood transplantation.
Results: The Median total pre-thawing nucleated cells infused 
were 4.1*107/kg. The median time to Absolute Neutrophil Count 
0.5*109/L was +21(13-65 days). The median time to Absolute 

platelet count 20*109/L was +29.5(16-62 days). Acute Graft 
versus Host Disease (GvHD) and Chronic GVHD occurred in 
16(47%) and 2(5.9%) patients, respectively. The early mortal-
ity rate (up to 6 weeks) occurred in 7 patients (20.6%), 4 of 7 
patients didn’t have engraftment and died due to sepsis. During 
a median follow-up period of 3.5 months (9 days-11 years), 20 
(58.8%) patients are still alive and 14(41.2%) are dead. The 
one-year overall survival (OS) is 61.7%.
Among 4 patients with double-unit UCB transplantation, 
2 patients died due to relapse and sepsis on +81 and 
+92 days and 2 patients are still alive at the median follow-up 
of 14 months.
Conclusion: Nowadays, UCB transplantation is considered as a 
routine method in Iran. Moreover, seeking in Cord Blood Bank 
provides a potentially source for all of the allogeneic stem cell 
transplantations without a suitably human leukocyte antigen-
matched related or unrelated donor.
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P549
The determination of maternal micro-chimerism in cord 
blood units: is it a useful test in cord blood banking?
M. Guarene, D. Lisini, P. Bergamaschi, C. Capittini, C. Badulli, R. 
Maccario, M. Martinetti, G. Giorgiani, M. Zecca, L. Salvaneschi
IRCCS Foundation San Matteo (Pavia, IT)

During pregnancy, foetal hematopoietic cells migrate into mater-
nal circulation and vice versa maternal nucleated cells can be 
detected in umbilical cord blood. This phenomenon, defi ned as 
maternal-foetal micro-chimerism, indicates the presence of bi-
directional cell traffi c between mother and foetus and probably 
stable long-term persistence of a small number of allogeneic 
cells in a genetically different organism. Maternal-foetal micro-
chimerism may have a signifi cant role in the fi eld of umbilical 
cord blood transplantation (UCBT) and particularly in the devel-
opment of GvHD and survival. Despite the relative phenotypic 
and functional immaturity of cord blood cells, acute and chronic 
GvHD may be encountered in UCBT recipients, although with 
a lower incidence and severity than other stem cell sources. 
Some studies showed that CB units can contain maternal cells 
that may be responsible of adverse sequelae. Therefore, the 
detection of contaminations by maternal cells may be of crucial 
interest.
Aim of this study was to determine retrospectively the mater-
nal micro-chimerism in 22 UCB units (22 cords and 22 moth-
ers) transplanted to HLA identical siblings. The recipients were 
children, aged from 1.5 to 11 years, affected by: thalassemia 
(9 children), Blackfan-Diamond anemia (5 children), ALL (4 
children), neuroblastoma (2 children) and dyserythropoietic 
anemia (2 children). The median of total nucleated cells (TNC) 
infused was 4.5 x 107/kg (range: 2-14 x 107/kg). Maternal micro-
chimerism was assessed by analysing selected short tandem 
repeats (STR) loci. A set of 5 paired primers, namely HumFGA, 
HumvWA, HumTH01, HumLPL, and HumCD4 was used. After 
screening, PCR analysis of CB units was carried out using at 
least two of the most informative STR loci for each CB unit/
mother pair. 
One out of the 22 CB units (4.5%) presented maternal micro-
chimerism (10%), undetected by HLA typing standard molec-
ular techniques. The recipient of this unit, affected by severe 
neuroblastoma, relapsed 9 months after UCBT and died.
We are unable to prove the real impact of maternal micro-chi-
merism in the survival post UCBT. However, it is reasonable to 
consider the chimeric unit like a mini-haploidentical transplant, 
due to the presence of maternal immuno-competent cells. The 
determination of maternal micro-chimerism, before transplant 
or at the time of banking, may be an additional test, qualifying 
the cord blood unit and justifi ed by the relative frequency of 
this event.

P550
Reticulocyte maturation parameters as early predictors 
of haematopoietic engraftment afterumbilical cord blood 
allogeneic stem cell transplantation
J.R. Molina, J. Sánchez, M.A. Álvarez, J. Serrano, D. Tallon, 
C. Cerrato, J. Casaño, A. Rodriguez-Villa, P. Gomez, 
F. Martinez, R. Rojas, C. Martín, A. Torres
University Hospital Reina Sofi a (Córdoba, ES)

Introduction: We have previously shown that reticulocytes pre-
cede myeloid engraftment after Allogeneic Stem Cell Trans-
plantation (Allo-STC) using bone marrow or peripheral blood. 
Umbilical cord blood (UCB) constitutes a hematopoietic stem 
cell source that is associated with a high percentage of graft 
failure and delayed myeloid engraftment. This prospective 
study aims to analyze reticulocyte maturation parameters as 
predictors of engraftment UCB Allo-SCT. 
Methods: We included 37 consecutive patients undergoing 
UCB Allo-SCT from Jan-00 to Oct-10. Median age was 10 
years (range: 1-34). Donor type was HLA identical sibling in 1 
patient (2.7%), unrelated HLA-identical in 2 (5.4%) and HLA-

mismatched donor in 34 (91.9%). Conditioning regimen was 
myeloablative in all patients (total body irradiation in 4 (10.8%) 
of them). All receptors received anti-thymocyte globulin as part 
of conditioning regimen. Median of infused CD34+ stem cells 
was 0.28x106/kg. Using daily drawn peripheral blood samples, 
we automatically measured in a Pentra 120 Retic: High Fluores-
cence Reticulocytes (RETH), Immature Reticulocyte Fraction 
(IRF), Mean Fluorescence Index (MFI) and Mean Reticulocyte 
Volume (MRV). We considered red-cell engraftment day to the 
fi rst of three consecutive days to reach MFI 10, RETH 3%,
IRF 10% and MRV 110 fl .
Results: A total of 35 (94.6%) receptors successfully reached 
myeloid engraftment while 2 (5.4%) patients presented graft fail-
ure; one of them received an autologous stem cell infusion res-
cue with normal hematopoietic restoration. Myeloid engraftment 
(>500 neutrophils) occurred on median-day +21 (range 15-48). 
Red cells engraftment based on reticulocyte parameters was 
detected earlier: RETH median was 15 days (range 9-43), IRF 
median was 16 days (range 9-45) and MFI median was 14 days 
(range 9-43). MRV median was 18.5 days (range 13-43). These 
differences reached statistical signifi cance for MFI (P=0.012), 
IRF (P=0.017) and RETH (P=0.012) in Log Rank test. Fifteen 
patients did not reach MVR cut-off. The mean difference days 
between reticulocyte and myeloid engraftment were 6.63, 6.14 
and 6.4 days, for MFI, IRF and RETH respectively. 
Conclusions: After UCB Allo-SCT, red cells engraftment based 
on reticulocyte parameters occurs 6 days earlier than myeloid 
engraftment. This time-interval is very useful in order to take 
early clinical decisions, particularly when engraftment failure is 
suspected, to setup the time of a second stem cell infusion.

P551
Cord blood transplants: a single-centre experience
F. Campilho, C. Vaz, R. Ferreira, M. Sousa, S. Roncon, I. Leal, 
A. Carvalhais, A. Campos
Portuguese Institute of Oncology (Porto, PT)

Unrelated cord blood transplants (CBT) are used as alterna-
tive stem cell (SC) sources with increase frequency when no 
matched related or unrelated donor is found. In our centre, 
between Jun1989 and Sep 2010, 638 patients (pts) were sub-
mitted to 712 allogeneic SC transplants (alloSCT). In Oct1996 
we performed the 1st CBT. In the last 10 years (y.) the median 
number of alloSCT performed each year is 48 (40-69); also in 
last 10 y. the median % of CBT is 8.7% (0-11.6%); in paediatric 
pts this median is 25% (0-80%). 
Forty seven pts were submitted to CBT; in 1 (not further ana-
lysed) the SC source was the CB of his HLA identical twins 
brother, complemented with the bone marrow of 1 twin, due to 
the low number of cells. Forty-four CB were unrelated (43 non 
HLA identical), and 2 were HLA identical siblings. Two CB was 
used in 2 pts. Median age: 5 y. (5 months–49 y.); 21 male/25 
female. Diagnoses: acute lymphoblastic leukaemia: 19, acute 
myeloid leukaemia: 9; myelodisplasic syndrome 5; bone marrow 
failure: 3; primary immunodefi ciency; 3; osteopetrosis: 2; other: 
5. Myeloablative conditioning (busulfan/cyclophosphamide 
based; ATG added in unrelated transplants): 40; reduced inten-
sity conditioning (fl udarabin/cyclophosphamide based): 6. Graft 
versus host disease prophylaxis: calmoudolin inhibitor+mofetil 
mycophenolate. Median number nucleated cells infused (x107/
kg) and CD34+ cells infused (x105/kg): 5.8 (1.2-25.3) and 1.5 
(0.1-8.8) respectively. Graft failure: 7 pts (2 deaths, 2 submit-
ted to alloSCT with an alternative donor, in remission >2 and 
4 y., 1 with autologous reconstitution in remission at 5 y., and 
2 performed a salvage autologous graft, one died in relapse the 
other submitted 1 year later to an alloSCT of an unrelated donor 
and is in remission >8 y.). Graft versus host disease grade 2: 
26, grade 3-4: 2. Overall survival at 5 y.: 48.5% (+8.7%); there 
was a trend of a better survival at 5 y. if infused nucleated cells> 
median (56.8+13.9% vs 38.7+11.0%; p: ns) and if CD34+ cells> 
median (68.0+12.5% vs 23.9+10.9%; p=0.01). Transplant 
related mortality at 3 y.: 23.3+6.5%. We found no difference 
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in TRM related to the number of cells infused. Median days to 
neutrophil recovery: 21 days; faster recovery if more than the 
median CD34+ cells infused (17 vs 28 days p=0.029). Median 
day platelets>20x109/L: 39.
Conclusions: despite slower rate of hematopoietic recovery, CB 
constitutes an alternative stem cell source that can be used 
when no matched donor is found.

P552
Haematopoietic progenitor cell collections using the 
Spectra Optia MNC protocol Version 5
P.A. Elsey (1), R. Smith (2), R. Haynes (1), E. Dannie (1), 
S. Loaiza (1), K. Rezvani (1), J.F Apperley (1), J. Davis (1)
(1)Imperial College Healthcare NHS Trust (London, UK); 
(2)Caridian BCT (London, UK)

Objectives: We report a prospective, single-centre evaluation 
of the Spectra Optia® MNC device performance to harvest hae-
matopoietic progenitor cells (HPC) from mobilized donors and 
patients.
The Spectra Optia MNC protocol uses centrifugation and a 
high-speed optical automated interface management (AIM) 
system to optimize the collection of a mononuclear cell (MNC) 
enriched layer. 
During apheresis collection, MNC and platelets accumulate 
as a buffy coat at an interface layer above the red cell and 
granulocytes. The interface is optimally positioned for selective 
extraction by the AIM system. In a secondary step, platelets 
are separated from MNC and returned to the patient during the 
procedure, thus minimizing loss during the procedure. 
Methods: Procedural data were collected from the Optia apher-
esis reporting system and laboratory analyses of pre-apheresis 
peripheral blood and harvested apheresis products. Data were 
analyzed for fi nal product volume, MNC purity, residual red cell 
volume and CD34+ yield. Device performance was measured 
by CD34+ collection effi ciency, expressing the total number of 
CD34+ cells collected as a proportion of the total number of 
CD34+ processed during apheresis. The same measure was 
applied to platelets to determine platelet loss to the product. Pre-
apheresis CD34+/uL was plotted versus CD34 dose/kg and lin-
ear regression measured to determine predictability of yield.
Results: A total of 16 procedures were completed for 9 Autolo-
gous stem cell patients and 4 allogeneic stem cell donors, 
processing a median of 2.42 x total blood volumes in 267 min-
utes. Median pre-apheresis CD34+ counts was 63/uL (range 
8–881).
Apheresis product and performance results are summarized 
below as median (range).
Conclusions: From these preliminary data we conclude that for 
a wide range of initial circulating CD34+ numbers, fi nal platelet 
and CD34+ collection effi ciency were good, MNC purity and red 
cell contamination were acceptable and fi nal leucocyte counts 
and product volumes were within limits for overnight storage. 
Pre-apheresis CD34/uL was strongly correlated to fi nal CD34 
dose/kg allowing prediction of yield.

P553
Second allogeneic stem cell transplantation as treatment
option for relapses, graft rejection or absence of 
engraftment after fi rst allograft: single-centre experience
M. Elez, D. Stamatovic, L.J. Tukic, O. Tarabar, B. Balint, 
B. Todoric Zivanovic, J. Trimcev, O. Radic-Tasic, S. Marjanovic, 
M. Malesevic
Military Medical Academy (Belgrade, RS)

Introduction: Allogeneic stem cell transplantation (SCT) is only 
potentially curative treatment option for different hematologi-
cal malignancies. Despite effi cacy, relapses are still possible 
and till now there is no standard approach neither for relapses, 
nor for other SCT failures. Current options for such cases are 
chemotherapy, donor lymphocyte infusion or second SCT.
Aim: We are reporting outcome of second SCT in our center.
Patients and method: From 1995 till 2009, 16 patients (pts) 
undergone second SCT for treatment of relapse (11 pts), graft 
rejection (2 pts) or absence of engraftment (3 pts) after fi rst 
SCT. Median age in this cohort of pts was 22,5 (16-32) years, 
M/F ratio 10/6. Pts were suffering from various diseases: 2 
AML, 7 ALL, 4 CML, 1 MDS, 2 AA. Median follow up is 30,5 
(range 2-180) months.
Results: Disease relapse had occured at a median of 18,7 
months after fi rst allo SCT (range 6-72). Graft rejection was 
observed after one year from fi rst SCT in both cases with 
aplastic anaemia. Pts with acute and chronic leukemias had 
received „salvage“ chemotherapy (Flag-IDA) and afterwards 
despite of marrow fi ndings, underwent second allogeneic SCT 
with reduced intensity conditioning. Pts with aplastic anaemia 
were conditioned with Cyclophosphamide and ATG. All pts had 
received stem cells from same identical sibling donor. Periph-
eral blood was source of stem cells in 14 pts and bone mar-
row in 2 pts. Engraftment was observed in all pts with median 
neutrophil recovery after 16 (11-23) days. Prevention of graft 
versus host disease (GvHD) was modifi ed according to spe-
cifi c situation (complete absence of prophylaxis in the cases of 
leukemia relapses or combination of Cyclosporin A with Meto-
threxate or MMF in the graft rejection or graft failure). Over-
all survival (OS) of all our pts is 37,5% with median follow up 
60 (2-180) months.
Conclusion: Our modest results have showed benefi t of second 
SCT as treatment option for selected cohort of pts who have 
failed after fi rst allografting. Further investigation on larger, 
homogenuos groups of pts is need.

P554
The role of CD34+ cells, CFU and total nucleated cells 
in determining the target dose of stem cells prior to 
autologous stem cell transplantation
F. Al Sabty (1), E. Demeckova (1), M. Hrubisko (2), M. Mistrik (3)
(1)University Hospital (Bratislava, SK); (2)Slovak Medical 
University (Bratislava, SK); (3)Comenius University 
(Bratislava, SK)

Introduction: The most important factor for hematopoietic 
recovery (engraftment) after autologous stem cell transplanta-
tion (ASCT) is the dose of progenitor cells infused. Objective: 
retrospective study to assess the role of CD34+ cells, colony 
forming unite (CFU) and total nucleated cells in determining the 
target dose of stem cells prior ASCT. 
Methods: Between 1994 and 2010, a total of 63 patients with 
acute myeloid leukemia (AML) in the Clinic of Hematology, Bra-
tislava, received ASCT. 5 (8%) received bone marrow (BM), 
53 (84%) received peripheral blood stem cells (PBSC) and 
5 (8%) received BM + PBSC. 
Results: patients transplanted with BM, PBSC and the combina-
tion of BM + PBSC attained a neutrophil count greater than 0.5 
x 109/l a median of 24, 13 and 13 days post-transplant, respec-
tively (P = 0.034). Similarly, the same subgroups of patients 
achieved a platelet count greater than 20 x 109/l a median 
of 66, 29 and 20 days after ASCT, respectively (P=0.076). 
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In patients who received BM SCT the median number of total 
nucleated cells, CD34+ cells and CFU infused were 1.4 x 108/
kg (range 1.35–1.98), 2.34 x 106/kg (range 1.2–8.4) and 9.3 
x 104/kg (range 2.4–26.6), respectively. Whereas in patients 
who received PB SCT the median number of total nucleated 
cells, CD34+ cells and CFU infused were 6.7 x 108/kg (range 
1.9–38.9), 2.67 x 106/kg (range 0.52–32.50) and 93.4 x 104/
kg (range 6.10–1463), respectively. Whereas in patients who 
received combination of BM and PB SCT the median number of 
total nucleated cells, CD34+ cells and CFU infused were 6.3 x 
108/kg (range 3.5–11.4), 2x 106/kg (range 1.10–8.4) and 46.1 x 
104/kg (range 4.8–137.5), respectively (Table 1). Nonparamet-
ric correlations were done using Spearman’s test to determine 
the impact of the dose of nucleated cells, CD34+ cells and CFU 
on the engraftment. There was strong correlation between CFU 
and engraftment (Table 2). 
Conclusion: In our study the engraftment after PBSCT was 
signifi cantly shorter than after BMSCT, because the dose of 
progenitor cells infused in PBSCT was higher than in BMSCT. 
There was no statistical difference in the dose of CD34+ cells 
infused in patients with PBSCT and BMSCT, but the differ-
ence was in total nucleated cells and CFU. We also observed 
a strong correlation between CFU and engraftment, therefore 
CD34+ cells alone is a poor indicator for the target dose of pro-
genitor cells to be infused and it must be combined with CFU.

P555
Umbilical cord blood stem cells for allogeneic 
transplantation
I. Kobzeva, E. Podkolzina, E. Karpova, L. Lebedeva, Y. Kruglova, 
E.V. Skorobogatova, O. Paina, T. Astrelina, M. Yakovleva 
on behalf of the Stem Cell Working Party

Objectives: Umbilical cord blood (UCB) is good and safe source 
of hematopoietic stem cells (HSC) with high proliferative activ-
ity. UCB offers advantages comparing with other sources of 
hematopoietic cells.
Aims: to evaluate usefulness of UCB as a source of HSC for 
allogeneic transplantation in children.
Methods: 42 UCB are prepared according to strict criteria, Net-
cord standards and were used for allogeneic transplantation. 
23 UCB HSC transplantation were made in 22 patients (3-ALL, 
5-AML, 2-JMML, 4-MDS, 1-aplastic anemia, 8- mucopolysac-
charidosis type I. Mean age was 5,8±0,42 (from 8 months to 20 
years), 17 males and 5 females.
Results: 10 patients received 1 UCB sample, 3-2 UCB sam-
ples from the same donor, 2-2 UCB samples from different 
donors, 4-3 UCB samples (2 from the same donor and 3rd from 
another) and 1-4 UCB samples (2 from the same donor and 3 
more from others). The choice of donors was made taking into 
account HLA compatibility and sample hemopoietic potential. 

In 3 cases donors were siblings, among these 2 HLA-identical 
sibling transplantation and 1 - transplantation one sample from 
sibling and another from non-sibling with 8/10 HLA-compat-
ibility. Non relative allogeneic UCB HSC transplantation was 
used in 20 cases (HLA compatibility: 4/6-5 cases, 5/6-3, 8/10-6, 
9/10-7, 10/10-3, 11/12-2). In 2 children BM HSC transplanta-
tion and co-transplantation of MSC from UCB were carried out. 
Mean transplant was 38 ml. Mean number of transplanted MNC 
39x107, CD34+/CD45+cells 22.7x105 per kilogram of recipient 
weight. Primary engraftments succeed in 10 patients (mean 
time for neutrophil engraftment +21 day). Partial engraftment 
was made in 3 patients and in 7 cases we stated the failure of 
engraftment. We cannot evaluate the effi cacy of procedure in 
3 patients. Acute GVHD developed in 7 cases, chronic GVHD - 
in 1 patient. Transplantation-related mortality was 47% (9 
deaths among 19 patients), in 4 patients death occurred due 
to severe accompanying diseases. Now 3 patients are in early 
post-transplantation period.
Conclusion: UCB is alternative source of HSC for allogeneic 
transplantation in the absence of HLA-compatible donors of BM 
or peripheral blood stem cells.

Paediatric issues
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Busulfan + fl udarabine: an effective and low toxic 
conditioning regimen prior to HSCT in children with either 
malignant or non-malignant diseases
I.H. Bartelink, T.W.H. Flinsenberg, A.B. Versluys, 
C.A. Lindemans, M. Bierings, J.J. Boelens
UMC Utrecht (Utrecht, NL)

Background: Busulfan as myeloablative agent is used in condi-
tioning regimens prior to pediatric HSCT: mainly in combination 
with cyclophosphomide. We recently found a clear association 
between busulfan exposure and survival. However, toxicity 
leading to morbidity and associated mortality remains a limit-
ing factor. Comparison studies in adults showed a favorable 
toxicity profi le for fl udarabine+busulfan (FludBu) compared to 
the conventional BuCy regimen. In paediatrics, limited data is 
available regarding this regimen. FludBu was recently intro-
duced to replace the BuCy regimen in our center for myeloid 
malignancies and all non-malignant indications. We compared 
the outcomes with our BuCy historic controls. 
Methods: Fludarabine 40 mg/m² was given in 1 hour prior to a 
3 hour infusion of once daily busulfan (acc. to registered dosing 
regimen): for 4 days. The target area under the curve (AUC) for 
Bu was > 74 mg*h/L (cumm) in both groups. Busulfan dose tar-
geting, based on therapeutic drug monitoring (TDM) was per-
formed before the 2nd dose. Primary endpoints were event free 
survival (EFS) and overall survival (OS). Secondary endpoints 
were aGvHD, neutropenic period and the number of erythro-
cytes and thrombocytes transfusions. A risk factor analysis was 
performed using COX-regression models. 
Results: 38 pts (28 unrelated-cord blood, 8 MSD and 2 MUD: 
21 non-malignant and 17 malignant) were included in the 
FludBu group (median follow up median 187 days; range 
22-769) and 44 in the BuCy group (975 days; range 6-1950). The 
groups were comparable regarding age, gender, indication for 
SCT and match-grade. More CB was used in the BuFlu group. 
EFS and OS in FludBu and BuCy was 73% vs 71% (NS) and 
78% vs. 73% (NS), resp. No difference in aGvHD (  grade 2: 20 
vs. 28%) was found. The period of neutropenia was median 11 
in the FludBu group compared to 20.5 in the BuCy group (HR 
0.38, p=0.05, CI95% 0.20-0.75). The median number of eryth-
rocytes transfusion was 1 (range 1-13) in the FludBu group and 
5 (0-22) in the BuCy group (p=0.04) and thrombocyte infusions 
4 (range 0-33) vs 10 (range 2-44)(p=0,02). Less VOD was seen 
in BuFlu 3% vs. 18% in BuCy (p=0.02).
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Conclusions: BuFlu with a total target AUC of >74 mg*h/l 
showed to be an effective and low toxic regimen. Interesting is 
the signifi cantly shorter neutropenic period and lower number 
of transfusions needed in the FludBu group compared to BuCy. 
Although a small series, FludBu with TDM showed promising 
results.

P557
No differences in terms of toxicity and clinical outcome 
of intravenous busulfan versus oral busulfan as part of 
conditioning regimen for autologous and allogeneic 
stem cell transplantation in children: an analysis of the 
AIEOP-BMT Registry
A. Prete, R. Rondelli, R. Luksch, F. Fagioli, M. Ripaldi, C. Favre, 
E. Di Bartolomeo, E. Lanino, O. Ziino, M. Zecca, C. Messina, 
A. Rovelli, D. Caselli, A. Pession, F. Locatelli on behalf of the 
AIEOP-BMT Group

Objective: To compare toxicity, clinical outcome and compli-
ance of iv busulfan (ivBU) versus oral busulfan (poBU) as part 
of conditioning regimen for autologous hematopoietic stem cell 
transplantation (autoHSCT) or allogeneic HSCT (alloHSCT) 
in pediatric patients (pts) with haematological disease or solid 
tumor.
Methods: Pts aged <18 year (yrs), treated with ivBU adminis-
tered on accrual patient body weight dosage or poBU at dosage 
of 16 mg/kg from the AIEOP-BMT Registry between January 
2004 (fi rst pts receiving ivBU), and December 2009, were 
retrospectively analyzed to asses TRM incidence, grade II-IV 
hepatic toxicity risk by D+30 using Bearman criteria (HTR), and 
outcome. Pts were stratifi ed for sex, age (infant vs adolescent), 
disease, disease status at HSCT (poor vs good risk), alloHSCT, 
autoHSCT, related (RD) or unrelated donor (UD), co adminis-
tration of melphalan (L-PAM) or cyclophosphamide (CY), SC 
sources, I or II failure.
Results: 1007 pts, 157 receiving ivBU and 850 receiving poBU 
have been enrolled. For considering variables ivBU vs poBU: 
median age 6,64 vs 6,91 yrs, infant 26% vs 21%, adolescent 22% 
vs 21%; ALL 17% vs 6%, AML 23% vs 37%, NB 37% vs 19%, 
ES 19% vs 12%, NMD 4% vs 26% (p=.0001); poor risk 53% vs 
40%, good risk 47% vs 60% (p=.009), autoHSCT 53% vs 34%, 
alloHSCT 47% vs 66% (p=.0001), RD 20% vs 37% (p=.0001), 
UD 28% vs 29%, L-PAM 69% vs 54% (p=.001), L-PAM and CY 
45% vs 31%, Cord Blood 8% vs 11%, BM 41% vs 60%, PBSC 
48% vs 27%, I failure 3% vs 5%, II failure 0 vs 3%.
After a median follow up of 345 (8-1850) days for ivBU and 445 
(1-2182) days for poBU all pts have reached engraftment for 
PLT and PMN. For ivBU: overall 100 and 365 days cumulative 
incidence of TRM was 6.3 (2.3) and 7.3 (3.0) respectively; HTR 
was 19.5 %; 2 yrs overall survival 74.6 (4.8). For poBU: overall 
100 and 365 days cumulative incidence of TRM was 5.1 (0.8) 
and 7.4 (1.0) respectively; HTR was 14.65%; 2 yrs overall sur-
vival 77.4 (1.7). In terms of TRM and HTR no statistical differ-
ences have been observed between ivBU and poBU for all the 
variables considered and particularly for pts affected by solid 
tumours who were treated with ivBU+L-PAM combination. 
Discussion: In this large retrospective analysis TRM and inci-
dence rate of HTR in pts treated with ivBu is low and not statisti-
cally different from poBU. No difference was observed in clinical 
outcome considering that a certain part of poBU patients had 
PK dose monitoring.

P558
Preliminary results of a phase II study using ch14.18/CHO 
antibody and interleukin 2 after haplo-identical stem cell 
transplantation in children with relapsed neuroblastoma
P. Lang (1), R. Ladenstein (2), H. Lode (3), H.-M. Teltschik 
(1), M. Pfeiffer (1), I. Müller (4), T. Feuchtinger (1), C. Urban 
(5), P. Bader (6), M. Albert (7), F. Schuster (8), D. Dilloo (9), 
R. Handgretinger (1)
(1)University Children’s Hospital (Tübingen, DE); (2)University 
Children’s Hospital (Vienna, AT); (3)University Children’s 
Hospital (Greifswald, DE); (4)University Children’s Hospital 
(Hamburg, DE); (5)University Children’s Hospital (Graz, AT); 
(6)University Children’s Hospital (Frankfurt, DE); (7)University 
Children’s Hospital (Munich, DE); (8)University Children’s 
Hospital (Düsseldorf, DE); (9)University Children’s Hospital 
(Bonn, DE)

Pediatric patients with relapsed neuroblastoma have a poor 
prognosis and additional therapeutic strategies are warranted. 
Current results of ongoing studies with haploidentical trans-
plantation of T and B cell depleted stem cells and co-transfu-
sion of donor NK cells show a 2 year-OS of 28% (n=25). Thus, 
transplantation itself seems to be not suffi cient for most patients 
but may be a platform for further immunotherapies. In vitro stim-
ulation with cytokines of donor derived patient NK cells post-
tranplant and/or use of chimeric antiGD2 antibodies resulted 
in excellent lysis of neuroblastoma cells. Thus, we started a 
phase I/II study to evaluate the feasibility and safety of anti 
GD2 administration in combination with low dose interleukin 2 
after haploidentical SCT. Inclusion criteria: refractory disease 
or metastatic or nmyc+ relapse after previous autologous SCT. 
Primary endpoint is “success of treatment” defi ned as a patient 
receiving the full protocol treatment, still alive 180 days after 
treatment without progression and without unacceptable toxic-
ity and acute GvHD Grade III or extensive chronic GvHD. Study 
design: 6 cycles of mAb CH14.18/CHO (20mg/m2 infusion for 
5 days; in cycles 4-6, 1x10E6 units/m2 IL2 will be given addi-
tionally on days 6, 8 and 10). Clinical evaluations after 3 and 
6 cycles (MIBG, catecholamines, MRI). Up to now, 8 patients 
received a total of 32 cycles. Side effects were: fever (26/32 
cycles; median days > 38.5°C during mAb cycles: n=3 (0-5); 
highest frequency in 1st cycle, then decreasing); pain (32/32 
cycles; median dosage of morphin i.v 22.5 g/kg/h); CRP eleva-
tion (25/32 cycles; median: 8.7 mg/dl) accommodation distur-
bance: 3 patients; loss of weight: 2 patients. No GvHD occurred. 
Current results: 6 patients were evaluated after 3 cycles. 4/6 
patients responded to the treatment (mixed response n=1, PR 
improved, n=2, stable disease, n=1). 2 patients could be evalu-
ated after 6 cycles up to now. One patient responded (VGPR 
improved), one patient progressed. In 5 patients, cytotoxity 
assays were performed. 3/5 patients showed a signifi cant NK 
cell and complement mediated lysis of neuroblastoma cell lines 
during antibody infusions. Conclusions: haploidentical trans-
plantation and subsequent antibody infusions should be further 
evaluated as a possible therapeutic option for relapsed neurob-
lastoma. First hints argue in favour of an existing anti-tumour 
effect. Our ongoing study will evaluate the feasibility and safety 
of this procedure.

P559
First clinical results with - + T-cell depleted 
haplo-identical stem cells in children
P. Lang, M. Schumm, H.-M. Teltschik, T. Feuchtinger, 
M. Pfeiffer, K. Schilbach, R. Handgretinger
University Children’s Hospital (Tübingen, DE)

We have investigated the depletion of - + T-lymphocytes via 
a biotinylated anti- -  antibody followed by an anti-biotin anti-
body conjugated to magnetic microbeads in order to increase 
anti-tumor effects of haploidentical stem cell grafts. 5 pediatric 
patients with advanced and refractory leukemias (ALL, active 
disease n=3, graft failure n=1; AML, active dis, n=1) received 
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a haploidentical transplantation with such - + T cell depleted 
grafts using the CliniMACS® system. Depletion of - + T-cells 
was 4.5 log (range 3.8 – 5.0). The recovery of CD34+ stem cells, 
CD56+ NK cells and -delta+ T-cells was 72%, 76% and 80%, 
respectively. The median number of infused CD34+ stem cells, 
CD56+ NK cells and -delta+ T-lymphocytes was 11.9 x106/kg
(range 7.5 -30 x 106/kg), 107 x 106/kg (range 35 -186 x106/kg)
and 11.9 x106/kg (range 7.5 – 30.2 x 106/kg), respectively. The 
conditioning regimen comprised melphalan, thiotepa, fl udarabin 
and OKT-3 from day -7 to day -1 in 4 patients and treosulphan, 
thiotepa, fl udarabin and OKT-3 in 1 patient. No further post-
transplant prophylaxis for GvHD was given. All patients showed 
a rapid engraftment with a median of 9 days to reach an ANC 
> 500 and 12 days (range 6 -21) to reach >20000 platelets. 
All patients had a complete donor engraftment and showed a 
rapid immune reconstitution with circulating donor-derived -
delta T-cells fi rst observed at day +3 followed by circulating 
donor-derived - + T-cells fi rst observed at around day +20. 
Median time to reach 100 CD3/ l was only 30 days. Despite the 
high number of infused -delta+ T-lymphocytes, only 1 patient 
experienced a grade 3 GvHD of the skin. 2 patients relapsed 
after transplantation, 3 patients are in remission for 0.46 (ALL, 
active dis.), 0.42 (AML, active dis.) and 0.26 (ALL, second trp) 
years up to now. In conclusion, the fi rst preliminary experience 
of haploidentical transplantation with -  T-cell depleted grafts 
showed a rapid and sustained engraftment, a rapid immune 
reconstitution and a low incidence of GvHD. A clinical trial in 
children and adults is underway to corroborate these promising 
preliminary fi ndings.

P560
Role of IL15 stimulation of CD3/19 depleted transplants 
from haplo-identical donors in paediatric malignancies
P. Lang (1), M. Pfeiffer (1), H.-M. Teltschik (1), T. Feuchtinger 
(1), P.-G. Schlegel (2), M. Ebinger (1), I. Müller (1), M. Schumm 
(1), R. Handgretinger (1)
(1)University Children’s Hospital (Tübingen, DE); (2)University 
Children’s Hospital (Würzburg, DE)

T and B cell depleted haploidentical grafts and a melphalan 
based intensity reduced regimen result in low toxicity and sta-
ble survival in patients with leukemias in CR. However, patients 
with active disease or second transplantation show unaccept-
able relapse rates. In an ongoing study, 36 pediatric patients 
with acute leukemias and advanced MDS received melpha-
lan, fl udarabine or clofarabine, thiotepa and OKT3. T and B 
cells were depleted by antiCD3/antiCD19 coated magnetic 
microbeads, whereas NK cells remained into the grafts.
Remission status was: CR1-3=18, NR=18, 18/36 already had 
received previous allogeneic transplantations. Relapse rates at 
2 years were 20% (CR patients) and 73% (active disease or 
2nd trp). Thus, we investigated options to reduce the risk of 
relapse by increasing antileukemic activity of donor NK cells in 
the grafts. Over night incubation with Interleukin 15 increased 
NK activity most effectively (specifi c lysis at E:T=20:1 against 
K562: 28% prior to and 71% after stimulation, n=10). After addi-
tional IL2 stimulation a 22 fold increase in thymidine uptake 
indicated proliferation of NK cells (n=5). No T cell prolifera-
tion was detectable. Based on these results, we started a pilot 
study with ex vivo IL15 stimulated grafts in 4 patients at very 
high risk (ALL, 2nd or 3rd relapse, active disease or CR (n=2); 
AML 1st relapse, active disease (n=2)). All patients received a 
backbone of unstimulated cells at day 0 to ensure engraftment. 
Additionally, parts of the grafts were incubated over night and 
infused at day +1 (medians: CD56=9.4x106/kg (range 3.7-24.4); 
CD34=1.5x106/kg; CD14=34x106/kg, CD3=0.01x106/kg). No 
side effects occurred. All patients engrafted within 12 days. 3 
patients had acute GvDH grade 0-I, 1 patient had GvHD grade 
III. Recovery of NK cells was remarkably fast (526 CD56+/ l at 
day +14 versus 256 CD56+/ l in patients without IL15 stimula-
tion). After additional administration of IL2 in vivo high NK activ-
ity (specifi c lysis>90% against K 562, E:T=20:1) was detectable 

in peripheral blood. Two patients are disease free (day +244 
and 764), 2 patients died from relapse (day 56 and 64). Con-
clusions: ex vivo stimulation with IL15 strongly increases cyto-
toxic activity of NK cells in T and B cell depleted grafts and 
can counterbalance G-CSF mediated inhibitory effects. Those 
grafts were infused without any side effects and resulted in a 
fast recovery of functional donor NK cells. Further studies have 
to evaluate this approach.

P561
Once-daily intravenous busulfan-based conditioning for 
haematopoietic stem cell transplantation in pediatric 
patients: a large single-centre study
M. Gonzalez Vicent, B. Molina, M. Andion, M. Ramirez, 
A. Perez, J. Sevilla, M.A. Diaz
Hospital Niño Jesus (Madrid, ES)

Background: We analyzed the safety profi le of i.v. high-dose 
busulfan-based conditioning in a large retrospective study in 
children. We use the weight-based nomogram without thera-
peutic drug monitoring. 
Patients and methods: Between January 2006 and Decem-
ber 2010, 47 autologous and 139 allogeneic transplants were 
performed. In the autologous setting, median age was 4 years 
(range, 1-22) and 35 were male. Diagnosis was hematologic 
malignancy in 9 patients and solid tumour in 38 cases. High-
dose busulfan was combined with melphalan in 32 cases, 
cyclophosphamide in 7 cases and thiotepa in the remainder 8 
cases. Median CD34+ cells infused were 4,7 x 106/Kg (range, 
1,8-58,7). In the allogeneic setting, the median age was 7 years 
(range, 1-19) with 92 male. There were 114 malignancies and 
25 non-malignant diseases. Main diagnosis was ALL in 66 
patients. Progenitor source was mainly peripheral blood. Graft 
manipulation was used in 97 patients. High-dose busulfan was 
associated with fl udarabine and thiotepa in 106 cases, cyclo-
phosphamide in 28 cases and fl udarabine in 5 patients. Condi-
tioning was myeloablative in 46 patients. Median CD34+ cells 
infused were 5, 3 x 106/Kg (range, 0, 1-69, 6). 
Results: In autologous setting, neutrophil and platelet engraft-
ment was achieved at a median time of 11 days (range, 8-16) 
and 12 days (range, 7-135), respectively. Severe mucositis 
(grade IV) was observed in 9 patients. Organ toxicity was only 
mild, with only 1 case of slight SOS. The only cause of death 
was relapsing disease in 11 patients. Disease-free survival was 
69±8%, with a median follow up of 798 days (range, 48-1748). 
In allogeneic setting, neutrophil and platelet engraftment was 
achieved at a median time of 13 days (range, 7-40) and 14 days 
(range, 5-149), respectively. Severe mucositis was observed 
in 21 patients. Organ toxicity consisted on mild renal toxicity 
and gastrointestinal symptoms. There were not seizures or 
relevant neurologic toxicity. There were only 5 cases of mod-
erated SOS. Severe acute and chronic GVHD incidence was 
23±4% and 43±5%, respectively. The incidence of relapsing 
disease was 26±4%. Transplant-related mortality at day +100 
was 16±3%. Disease-free survival was 53±5% for malignancies 
and 59±10% for non-malignant diseases. Median follow-up was 
822 days (range, 19-1705). 
Conclusions: Once-daily i.v. busulfan-based conditioning is a 
safety and effective regimen in pediatric patients undergoing 
hematopoietic stem cell transplantation.
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P562
Impact of real-time sequence polymorphism (SP)-qPCR 
on post-transplant monitoring of haematopoietic 
chimerism in paediatric myelodysplastic syndrome
A. Willasch (1), N. Shayegi (2), H. Kreyenberg (1), E. Rettinger 
(1), G. Schneider (1), P. Lang (3), B. Kremens (4), R. Meisel 
(5), B. Strahm (6), C. Rossig (7), B. Gruhn (8), T. Klingebiel (1), 
C. Niemeyer (6), P. Bader (1)
(1)Goethe University (Frankfurt, DE); (2)University of Dresden 
(Dresden, DE); (3)Eberhard Karls University (Tübingen, DE); 
(4)University Duisburg-Essen (Essen, DE); (5)Heinrich-Heine-
University (Düsseldorf, DE); (6)Ludwigs University (Freiburg, 
DE); (7)Wilhelms University (Münster, DE); (8)Schiller University 
(Jena, DE)

Post-transplant monitoring of chimerism (chim.) allows surveil-
lance of engraftment and detection of impending graft rejection 
or relapse (rlps) thus providing the basis for immunotherapy. 
However, impending rlps in advanced (adv.) MDS pts could 
not be detected in all pts using the gold-standard method STR-
PCR. A possible reason is its quantifi able limit (1E-2). A more 
sensitive method might allow earlier and more frequent identifi -
cation of signifi cant mixed chim. (MC). SP-qPCR chim. monitors 
dynamics of autologous cells with high sensitivity (quantifi able 
limit 1E-4 to 1E-3) and reproducibility. (1) This principally offers 
the possibility of earlier and more frequent diagnosis of incipient 
rlps/graft rejection.
To substantiate this, we retrospectively performed SP-chim. In 
a multicenter study in 56 children with MDS after allo-SCT. This 
cohort was characterized by Bader in 05(2) and re-evaluated in 
this study. Previous STR-results were used for comparison. Pts: 
Female 19, male 37. Median age 11.1 (1.4-19.9). Dx: Refrac-
tory cytopenia 19, adv. MDS 37. Samples: 1076 (PB 875, BM 
201). Median follow-up 2.7 years (0.3-6.2).
We showed previously that autologous cells >5E-3 (0.5%) cor-
respond to signifi cant MC in SP-qPCR.(3) The following risk 
groups were defi ned based on this threshold: High risk (HR) 
group: MC >0.5% in two consecutive samples, low risk (LR) 
group: all others.
Outcome: Low grade MDS (19 pts): HR group (2 pts): CR (1 pt 
received IT): 2 (100%), Rlps/TRM: 0 (0%). LR group (17 pts): 
CR: 15 (88%), Rlps: 0 (0%), TRM: 2 (12%). Adv. MDS (37 pts): 
HR group (10 pts): CR (5 pts received IT): 6 (60%), Rlps 3 
(30%), TRM 1 (10%). LR group (27 pts): CR: 20 (74%), Rlps: 
0 (0%), TRM: 7 (26%). Rlps risk was signifi cantly higher in HR 
pts (p<0.01).
In 78% (7/9) of pts with MC, signifi cant amounts of autologous 
cells were detected earlier by SP- compared to STR-PCR 
(median 43 days (18-740)). Rlps without previous signifi cant 
MC did not occur in SP-chim. but in 1 case of STR-chim. Sig-
nifi cant MC (qPCR) was found in 2 pts who remained in CR 
without intervention.
In adv. MDS, LR pts showed a trend towards higher 3-year EFS 
and signifi cantly higher RFS estimates compared to HR pts 
(75%/100% vs 58%/65%, p=0.55/p=0.01).
In conclusion, in ped. MDS, qPCR allowed reliable monitoring 
of post-transplant state of chim. Substantial MC was detected 
earlier in 78% of cases compared to conventional PCR.
(1) Willasch, Lab Hematol 07, (2) Bader, BJH 05, (3) Willasch, 
BMT (suppl) 09, 10.

P563
Does unrelated peripheral blood remain an alternative 
graft source for children and adolescents with severe 
aplastic anaemia? Single centre study
M. Mielcarek, J. Owoc-Lempach, E. Gorczynska, M. Ussowicz, 
J. Musial, A. Dyla, D. Kulej, A. Kopinska, P. Postrach, 
J. Porwolik, A. Chybicka, K. Kalwak
Silesian Piasts University of Medicine (Wroclaw, PL)

Matched sibling and unrelated donor bone marrow transplanta-
tions (MSD and MUDBMT) have been considered a therapy 

of choice in patients with severe aplastic anemia (SAA) due to 
a good overall survival (OS). In recent years PBSC instead of 
BM are increasingly used because of donor and/or centre pref-
erence. An earlier EBMT report identifi ed higher incidence of 
chronic graft-versus-host disease (cGvHD) and mortality after 
transplantation of PBSC from HLA-matched siblings compared 
to BM in patients with SAA aged 20 years. A recent report by 
Eapen et al. confi rmed a better OS for recipients of MUDBMT 
than MUDPBSCT (76 vs. 60%), however there was no differ-
ence in the rate of cGvHD in the pediatric cohort (23 vs. 26%).
As PBSC is a dominant source of stem cells for our patients with 
SAA undergoing MUD transplants, the outcome after MUDPB-
SCT (n=21) was compared with MSDBMT (n=13) performed in 
our institution in the years 1998-2010. Median follow up was 
5 years. Compared with recipients of MSDBM, MUDPBSC recip-
ients were in the same age (Me: 12.8 vs. 11.3 years, respec-
tively) and received non-TBI containing conditioning regimes 
(FLU + CY or TREO/BU ± ATG/Campath). The interval from 
diagnosis to HSCT differed signifi cantly between the groups 
(median time to HSCT was 3.5 months in MSDBM recipients 
and 16.7 months, in MUDPBSC recipients). The median day of 
ANC recovery was similar but platelet recovery was achieved 
later in recipients of MSDBM (16 and 33 days, respectively) 
than MUDPBSC (15 and 16 days, respectively). There were 
no signifi cant differences in 5-year OS within studied groups 
(MSDBMT 0.85±0.10 vs. MUDPBSCT 0.59±0.11; p=0.163), as 
well as in 5-year event-free survival (0.61±0.14 vs. 0.59±0.11; 
p=0.725, respectively). The day-100 probability of severe grade 
III-IV aGvHD was similar after MUDPBSCT and MSDBMT 
(14.29%; N=3 vs. 7.69%; N=1; p=0.562, respectively). The 
probability of cGvHD was comparable within studied groups 
(MSDBMT 15.38%; N=2 vs. MUD-PBSCT 19.05%; N=4). One 
MSD BM and three MUD PBSC recipients developed extensive 
cGvHD.
These data suggest that: 
1) outcomes after MUDPBSCT for SAA in children and adoles-

cents are now comparable to outcomes observed in MSD-
BMT thanks to an excellent engraftment rate and fast and 
sustained hematologic recovery; 

2) PBSC from unrelated donors remain an valuable alternative 
to well established MUDBMT; 

3) The use of MUDPBSC does not increase the risk of cGvHD 
in pediatric patients with SAA (as shown by Eapen et al.)

P564
Unrelated bone marrow transplantation for patients 
with Fanconi anaemia: a single-centre experience in 28 
patients transplanted with cyclophosphamide, fl udarabine 
and ATG
C. Bonfi m, L. Ribeiro, G. Loth, R. Pasquini, A. Koliski, R. Gomes, 
D. Marinho, M. Bitencourt, V. Funke, D. Setubal, L. Medeiros, 
E. Neves, M. Oliveira, S. Naban, C. Sola, J. Zanis Neto
Federal University of Parana (Curitiba, BR)

Introduction: Fanconi Anemia is a rare disease characterized 
by progressive pancytopenia, congenital abnormalities and a 
striking predisposition to cancer. Stem cell transplantation is 
the only curative treatment for the hematological complications 
related to this disease and the use of unrelated donors can be 
an option for those patients without a matched sibling donor. 
Objective: Analyze the outcome of pts with FA submitted to an 
Unrelated Bone Marrow Transplantation (URD) using Cyclo-
phosphamide, Fludarabine and ATG.
Material and methods: 221 pts with FA were transplanted in our 
institution from 1983 to 2011. In this study we included only pts 
submitted to an UBMT who were treated with the same pre-
paratory and typed at least for locus A, B, C and DRB1. Number 
of pts: 28. Period: 02/2002 to 08/2010. Gender: 12F/16M.Age: 
5-18ys (M: 10ys). 24pts received less than 25 previous blood 
transfusions. All pts had moderate or severe pancytopenia. No 
pt had overt MDS or AML and only 3/27pts had abnormal bone 
marrow cytogenetics. 4/28pts had mismatches at locus C. All 
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other pts were compatible at locus A,B,C ( low resolution) and 
DRB1 (high resolution). Preparatory regimen: Cyclophospha-
mide 60 mg/kg + Fludarabine 125 mg/m2 + rabbit ATG 4-5 mg/
kg. GVHD prophylaxis: cyclosporine and methotrexate.
Results: 21/28 pts are alive between 90-2800 days after UBMT 
(M: 850d) with an overall survival of 75% at 3ys. Survival was 
excellent for pts < 10ys old (93% at 3 ys) and for pts compatible 
at locus A,B,C and DRB1 (85% at 3ys). 28/29 pts were evalu-
able for engraftment and 3pts died without platelet recovery. 
One pt had a primary graft failure (mismatch locus C) and was 
rescued after a second UBMT. Mucositis grade III (15pts) and 
IV (4pts) developed in 19 pts. Hemorrhagic cystitis: 6pts. Acute 
GVHD grade III-IV occurred in 4/26 evaluable pts while Exten-
sive Chronic GVHD occurred in 6 / 21pts. 7pts died between 20 
and 117 days (M: 50 days). Most pts died before 2007 (6pts) 
and the major causes of death were related to acute GVHD 
and infection.
Conclusion: UBMT for pts with FA has improved dramatically 
in the past few years especially because of a better selection 
of patients and donors. Acute and chronic GVHD are important 
complications and we need to decrease their incidence in this 
group of pts. Young children with bone marrow failures have an 
excellent prognosis.

P565
Overcoming female infertility after paediatric stem cell 
transplant: what can we offer?
M.M. Andres, A. Marco, E. Novella, P. Torres, J.M. Rubio, 
C. Fuentes, P. Berlanga, J.M. Fernandez, A. Verdeguer
Hospital La FE (Valencia, ES)

Background: Infertility is one of the most distressing late effects 
of stem cell transplant (SCT) in haematological diseases. Sev-
eral new reproductive techniques are now available and ovar-
ian cryopreservation (OCP) plays a leading role in paediatric 
population. In malignant diseases, in vitro maturation plus cryo-
preservation of aspirated oocytes and in vitro maturation of fol-
licles within pieces of ovarian tissue are promising additional 
fertility-preserving methods.
Objective: To describe our programme for fertility preservation, 
including OCP, in a single centre cohort of SCT young girls with 
cancer.
Patients/Methods:
Descriptive study. Clinical records of children that underwent 
OCP in our SCT unit were retrospectively analyzed. Time 
period: October 2008- December 2010.
Explicit discussion with families and written consents were 
obtained, including assent of all transplanted minors.
Results: OCP was performed in our centre in 14 paediatric 
patients in the time period. Median age was 10, 2 years 
(3.5-18). 
Patients´ characteristics that underwent SCT after OCP are 
provided in Table 1. Partial or entire laparoscopic ovariectomy 
was carried out without surgical complications. The tissue was 
successfully obtained at the same time of other surgical pro-
cedures: venous central line insertion (VCLI) bone marrow 
aspirate (BMA), lumbar puncture (LP). Preoperative imaging, 
histological examination of fresh tissue, immune- histochem-
istry, polymerase PCR or RT-PCR were used for excluding 
ovarian infi ltration and confi rming the presence of primordial 
follicles. We achieved in vitro maturation and cryopreservation 
of aspirated oocytes at the time of OCP in case 5 (5.1 years).
Comments: This technique is a new but increasingly successful 
clinical option and nowadays the only one that can be offered to 
young female patients.
In our experience OCP was safely and effi ciently carried out. 
Close coordination between oncology, surgery and gynaeco-
logical teams was required to address practical and ethical 
issues in this vulnerable population.

P566
Poor immunogenicity of an adjuvanted pandemic 
infl uenza virus vaccine in immunodefi cient children 
including allotransplant recipients
F. Babor, S. Grund, M. Kuhlen, F. Schuster, H.-J. Laws, 
H. Hengel, A. Borkhardt, O. Adams, R. Meisel
Heinrich-Heine-University (Düsseldorf, DE)

Introduction: Immunocompromised patients including recipi-
ents of allogeneic haematopoietic stem cell transplantation 
(alloSCT) are at particular risk for severe infection with the pan-
demic 2009 H1N1 infl uenza virus (2009 H1N1) thus establish-
ing the urgent need for effi cient immuneprophylaxis. However, 
only very few data are available on the immunogenicity of 2009 
H1N1 vaccines in this high-risk group, in particular in the pedi-
atric setting.
Patients and methods: 2009 H1N1 virus-specifi c antibody con-
centrations were analysed via microneutralization test (MNT) 
in 45 pediatric patients (pts) suffering from haemato-oncologic 
diseases and/or immunodefi ciency (alloSCT: n=12) who had 
been immunized with an adjuvanted 2009 H1N1 split-virus vac-
cine (Pandemrix). Rates of seroprotection (MNT titer  1:160) 
were calculated for the whole patient cohort (n=45). In a sub-
group of 28 pts with available pre-vaccination serum samples 
seroconversion rate (% of vaccines with 4-fold titer increase 
and post-vaccination MNT titer  1:160) and geometric-mean-
fold-increase of MNT titer were additionally analyzed.
Results: Seroprotective antibody levels after 2009 H1N1 vac-
cination were obtained in 49% (95%-CI: 35-63%) of all pts. 
When restricting analysis to 35 pts with T cell defi ciency (i.e. 
those after alloSCT, undergoing chemotherapy, with inborn/
acquired immunodefi ciency and/or receiving immunosuppres-
sive therapy) only 37% (24-54%) obtained seroprotective titers 
compared to 90% (57-100%) of immunocompentent children 
with haemato-oncologic diseases (p<0.01). Likewise, the 
seroconversion rate following 2009 H1N1 vaccination differed 
substantially between immunocompromised and immunocom-
petent children (17% vs 100%, p<0.01) and similar results were 
obtained for mean-fold-increase in MNT titer (1.7 vs. 22.6).
Conclusion: Our data demonstrate disappointingly poor immu-
nogenicity of an adjuvanted 2009 H1N1 vaccine in immuno-
compromised children including alloSCT recipients leaving the 
majority of pediatric patients from this high-risk group unpro-
tected. Thus, evaluation of alternative vaccination strategies is 
urgently needed. In this regard, we are currently running a pro-
spective trial assessing the immunogenicity of the 2009 H1N1 
vaccine component within the seasonal trivalent infl uenza virus 
vaccine in immunocompromised pediatric patients and prelimi-
nary data from this trial will be available in early 2011.
Supported by the Elterninitiative Kinderkrebsklinik Düsseldorf e.V.
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P567
Superior outcome using cyclosporin A alone versus 
cyclosporin A plus methotrexate for post-transplant 
immunosuppression in children with acute leukaemia 
undergoing sibling haematopoietic stem cell transplantation
B. Gruhn, M. Weiß, I. Wolff, F. Zintl, J.F. Beck
Department of Pediatrics (Jena, DE)

Graft-versus-host disease (GVHD) is a major complication 
and one of the main causes of death after hematopoietic stem 
cell transplantation (HSCT). The GVHD prophylaxis may infl u-
ence the incidence and severity of GVHD, relapse rate, and 
patient’s survival. GVHD is associated with a graft-versus-
leukemia effect, which is mediated by donor T lymphocytes 
and decreases the risk of relapse. Therefore, a reduced post-
transplant immunosuppression might have a positive impact on 
patient’s survival. The outcome of different immunosuppressive 
prophylaxis regimen for adult patients has been studied exten-
sively, whereas the impact on children has yet to be determined. 
Therefore, we performed a study analyzing 62 children (median 
age, 11 years) with acute lymphoblastic leukemia (n=35) or 
acute myeloid leukemia (n=27) who underwent bone marrow 
(n=56) or peripheral blood stem cell (n=6) transplantation in a 
single center. All respective donors were HLA-identical siblings. 
All patients received an immunosuppressive prophylaxis con-
sisting of cyclosporin A (CSA) plus methotrexate (MTX) (n=43) 
or CSA alone (n=19). All patients were given CSA at a total 
dose of 3 mg/kg/day. Patients in the CSA+MTX arm received 
MTX in addition at a dose of 10 mg/qm on days 1, 3, 6, and 11 
and folinic acid at dose of 15 mg/qm, given 24 hours after MTX 
administration. Concerning the patient’s gender, age, diagnosis, 
and state of remission prior to transplantation, the two groups 
did not differ signifi cantly. Patients who received CSA alone as 
post-transplant immunosuppression had a signifi cantly reduced 
cumulative incidence of relapse (5% versus 40%; p=0.002), a 
signifi cantly increased 5-year event-free survival (84% versus 
35%; p=0.001), and a signifi cantly increased 5-year overall sur-
vival (84% versus 42%; p=0.004). Interestingly, the incidence 
of acute GVHD grade II-IV in patients in the CSA arm was 
equivalent to the CSA+MTX arm (26% versus 19%; p=0.440). 
In addition, we did not observe a signifi cant difference in the 
cumulative incidence of chronic GVHD or transplant related 
mortality. In conclusion, CSA alone for post-transplant immu-
nosuppression allows a stronger graft-versus-leukemia effect 
and reduces the relapse rate and the number of patients dying 
of leukemia effectively without increase of acute and chronic 
GVHD. Post-transplant immunosuppression consisting of CSA 
alone leads to a superior outcome and should be preferred in 
children with a HLA-identical sibling as donor.

P568
Conditioning with busulfan and fl udarabine for allogeneic 
haematopoietic stem cell transplantation in children with 
acute myeloid leukaemia: a comparison to busulfan and 
cyclophosphamide
S.H. Lee (1), H. Cheuh (1), K.H. Yoo (1), K.W. Sung (1), 
H.H. Koo (1), J.W. Lee (2), H. Kim (2), H.J. Kang (2), K.D. Park 
(2), H.Y. Shin (2), H.S. Ahn (2)
(1)Samsung Medical Center (Seoul, KR); (2)Seoul National 
University (Seoul, KR)

Introduction: We evaluated the effi cacy of fl udarabine instead 
of cyclophosphamide combined with busulfan for hematopoi-
etic stem cell transplantation (HSCT) in children with acute 
myeloid leukemia (AML). 
Patients and methods: Outcomes of 54 children transplanted 
using busulfan and fl udarabine (BF) were compared outcomes 
of 35 children transplanted using BuCy. All transplantations 
were performed between 2003 and 2009. From 2003 to 2004, 
BuCy was administered in all patients. From 2005 to 2007, both 
BuCy and BF were used but BF was usually administered in 
umbilical cord blood (UCB) transplantation. From 2008 to 2009, 

only BF was used in all patients. Fludarabine was administered 
at 40 mg/m2/day for 5 days in bone marrow or peripheral blood 
transplantation and for 6 days in UCB transplantation. 
Results: There were no signifi cant differences in cytogenetic 
results and disease status prior to transplantation between two 
groups. However, the proportion of transplantation from alterna-
tive stem cell donors, such as UCB and haploidendical donor, 
was higher in BF group (48.1%) than in BuCy group (20.0%) 
(P=0.01). The rates of 100% donor chimerism in BuCy and 
BF group were 82.6% and 42.5% on day 28 (P=0.01), 100% 
and 72.2% on day 100 (P=0.01), 100% and 82.4% on day 180 
(P=0.10), and 100% and 83.3% on day 365 (P=0.19) after 
HSCT, respectively. The median times to neutrophil and plate-
let recovery were 12 and 21 days in BuCy group, and 14 and 
27 days in BF group, respectively. The incidence of grade 3-4 
acute graft-versus-host disease (GVHD) were 6.1% in BuCy 
group and 9.4% in BF group, respectively (P=0.70). Rates 
of extensive chronic GVHD were 25.0% in BuCy group and 
30.8% in BF group, respectively (P=0.60). VOD developed in 5 
patients (14.3%) of BuCy group and 12 patients (22.2%) of BF 
group (P=0.35). Eleven patients (32.4%) of BuCy group and 7 
patients (13.2%) of BF group showed hematuria within 30 days 
of HSCT (P=0.03). The 5-year probabilities of event-free sur-
vival and overall survival were 57.1% and 70.7% in BuCy group 
and 48.8% and 69.6% in BF group. Transplant-related mortality 
(TRM) within 100 days after HSCT occurred in 2 patients of 
BuCy group. One of them died due to high-dose cyclophos-
phamide induced cardiomyopathy. There was no early TRM in 
BF group. 
Conclusion: Our results suggest that BF may substitute BuCy 
with an aim to decrease transplant-related toxicities without 
compromising its effi cacy in children with AML.

P569
Failure of peripheral blood stem cell mobilization 
procedure in paediatric patients eligible to autologous 
transplant: a survey of the Italian Pediatric Hematology 
Oncology Association
S. Cesaro (1), E. Calore (2), E. Schiavello (3), F. Nesi (4), 
V. Tintori (5), R. Luksch (3), F. Fagioli (4), S. Dallorso (6), 
M. Migliavacca (7), A. Balduzzi (7), I. Capolsini (8), I. Panizzolo (1), 
A. Prete (9)
(1)Pediatric Hematology Oncology (Verona, IT); (2)Pediatric 
Hematology Oncology (Padua, IT); (3)Pediatric Oncology 
(Milan, IT); (4)Pediatric Hematology Oncology (Turin, IT); 
(5)Pediatric Hematology Oncology (Florence, IT); (6)Pediatric 
Hematology Oncology (Genoa, IT); (7)Pediatric Hematology 
Oncology (Monza, IT); (8)Pediatric Hematology Oncology 
(Perugia, IT); (9)Pediatric Hematology Oncology (Bologna, IT)

Background: High-dose chemotherapy with autologous stem 
cell rescue represents the standard treatment in pediatric 
tumours at high risk of relapse. In the last two decades, the 
collection of stem cells from peripheral blood (PBSC) by leuka-
pheresis has largely replaced bone marrow harvest. We ana-
lyzed the incidence of the failures of mobilization procedure and 
morbidity related to the procedures. 
Patients and methods: We collected prospectively from Janu-
ary 2009 to March 2010 the demographic and clinical data of 
151 patients who underwent PBSC collection. 
Results: They were 69 M and 82 F with a median age of 8 years, 
range 0.08-18 and a median weight of 25.5 kg, range 5-90. The 
underlying disease was CNS tumours in 48, neuroblastoma 
37, Sarcoma/PNET 21, Hodgkin disease 16, acute leukemia 
10, non-Hodgkin lymphoma 6, osteosarcoma 5, retinoblastoma 
5, Wilms tumour 3. The status of disease at PBSC collection 
was CR and VGPR in 70 patients (46%), PR, stable disease or 
disease in 47 patients (31%), unknown for 34 patients (23%). 
Only 13 patients (7%) had received radiotherapy before PBSC. 
The G-CSF used was fi lgrastim in 107 patients, lenograstim in 
39 patients, pegfi lgrastim in 3 patients, unknown in 2 patients. 
The PBSC collection was successful in 121 of 151 patients 
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(80%) and a median of 1 leukapheresis was needed to collect 
the target of CD 34+ cell dose. Mobilizing chemotherapy was 
complicated by severe neutropenia in all 121 patients (median 
5 days, range 1-45), mucositis in 21 of 151 patients (14%) last-
ing a median of 4 days, range 2-10, proven infection in 8 of 
121 (7%) patients lasting a median of 4 days, range 1-12, or 
other toxicities in 5 patients (4%). Hospital admission for com-
plications was needed in 30 of 121 patients (28%) for a median 
of 6 days, range 1-25. Nineteen of 30 (63%) patients who did 
not mobilized at the fi rst time underwent a second mobilization 
procedure and 3 of 19 (16%) underwent also a third mobiliza-
tion procedure while 12 of 30 (41%) patients required a bone 
marrow harvest. 
Conclusions: In pediatric patients, current mobilizing chemo-
therapy resulted in a failure rate of 20%; moreover, a morbidity 
requiring hospital readmission for complications was observed 
in about 30% of cases.The availability of new mobilizing agents 
may potentially improve mobilization rate and decrease morbid-
ity in pediatric patients.

P570
Pericardial Effusion after HSCT
A.B. Versluys, M. Dekker den, J.J. Boelens, C.A. Lindemans, 
M. Bierings, H. Breur
UMC Utrecht (Utrecht, NL)

Introduction: Pericardial Effusion (PE) is a rare complication of 
Haematopoietic Stem Cell Transplantation (HSCT). Both allore-
activity and calcineurin inhibitor toxicity have a role in its devel-
opment. The objective of our study was to identify incidence, 
risk factors, response to treatment and outcome of patients with 
PE after paediatric HSCT.
Patients and methods: We retrospectively included all patients 
transplanted at our centre between 2005 and 2010. Endpoints 
were the development of PE and overall survival. We analysed 
risk factors: patient factors (age, gender, underlying disease), 
HSCT details (donor source, HLA match, conditioning regimen) 
and complications (aGVHD, cGVHD, uremia and veno-occlu-
sive disease).
Results: In 129 patients with a median age of 5.2 yr (0.16-21.2), 
HSCT indication was malignant disease in 71, 58 had a non 
malignant disease. Donor source was Unrelated Cord Blood 
in 59, Matched Unrelated Donor in 37 and Matched Related 
Donor in 33. 12 patients (9.3%) developed PE after a median of 
71 (28-230) days after HSCT.
In univariable analysis non malignant indication (p=0.10) and 
young age (p=0.004) were signifi cant risk factors for PE. In mul-
tivariate analysis only young age was signifi cant. If expressed 
per year increase in age OR=0.41 (95%CI 0.47-0.93, p=0.017) 
Overall survival was 63 %, in the PE group 27 % of patients 
died, none from a PE related cause.
Although presenting symptoms were usually mild with respi-
ratory distress and vomiting, echocardiography showed signs 
of tamponade in 8/12 patients. In all patients diuretics were 
started, and immune suppression was increased because of 
suspected alloimmunity. In eight patients immunesuppression 
was ineffective and only the discontinuance of calcineurin inhib-
itors resulted in the amelioration of PE. In patients with severe 
presentation a pericardiocentesis was performed directly (n= 
4), in 4 other patients drainage was needed because of insuf-
fi cient response to medical treatment. This procedure was safe 
and effective. 
Conclusion: We report a PE incidence of 9.3%. Despite mild 
clinical symptoms, echocardiographic fi ndings were often 
severe. Young age was the only signifi cant risk factor. Not allo-
reactivity but calcineurin inhibitor toxicity seems to be the pri-
mary cause of PE. Pericardiocentesisis a safe and immediately 
effective procedure. PE did not infl uence overall survival. These 
data will be the basis for a treatment guideline, to be tested 
prospectively.

P571
Application of mesenchymal stem cells for paediatric 
steroid-resistant acute and chronic GvHD
M. Mynarek (1), I. Müller (2), E. Mischak-Weissinger (1), 
R. Beier (1), C. Bettoni (1), K.-W. Sykora (1), M. Sauer (1)
(1)Medical School (Hannover, DE); (2)Pediatric Haematology 
and Oncology (Hamburg, DE)

Background: Mesenchymal bone marrow-derived stroma cells 
(BM-MSC) are an emerging option for the treatment of steroid 
resistant graft-versus-host disease (GvHD). Although effective-
ness and safety have been demonstrated in adults, there is few 
data on its use in pediatric patients. Here we report on a series 
of 5 children treated with BM-MSC at a single institution. 
Methods: Steroid resistant acute GVHD was defi ned as incom-
plete response to prednisolone (48 mg/m²/d) after 14 days, 
refractory chronic GVHD as not achieving a partial response on 
prednisone (1 mg/kg BW) combined with a calcineurine inhibi-
tor after 3 months. Patients received allogeneic hematopoietic 
stem cell transplantation (HCT) for mucopolysaccaridosis type 
1 (MPS-I), chronic myeloid leukemia (CML), acute lymphoblas-
tic leukemia (ALL), sickle cell disease and severe combined 
immunodefi ciency (SCID). MSC were generated under GMP 
conditions by an accredited manufacturer. 
Results: Patients underwent HCT at a median age of 8.9 years 
(range 0.3-17.9). Donors were matched unrelated donors (3/5), 
a matched sibling (1/5) and a haploidentical family donor (1/5). 
GVHD involved the skin (4/5), the gut (4/5) and the liver (2/5). 
BM-MSCs were generated from the original donor in 3/5 cases 
and from a haploidentical sibling in 2/5 cases. A median dose 
of 4,5x106 MSC/kg were given (range 0,1x106 to 15x106) in a 
median of 2 donations (range 1 to 7). Median time from diag-
nosis to MSC application were 80 days (range 60 o 237). The 
average dose was 2 x 106BM-MSC/kg per dose with a maxi-
mum of 4.0x106/kg. Complete remission was observed in two 
and partial remission in three cases. Responses were observed 
within the fi rst week after transfer. Liver-GvHD did not respond 
in both cases, although one patient received a total of 7 applica-
tions. MSC were tolerated well. No patient developed obvious 
adverse reactions with a median follow up of 36 months (range 
12-55). The CML-patient died from relapse three years after 
HCT, the SCID-patient received a second HCT due to progres-
sive liver-GvHD nine months after the fi rst transplantation.
Conclusion: The few side effects after MSC application reported 
in adult studies are mirrored in our small pediatric cohort. 
Responses were seen in all children with skin and gut involve-
ment. Liver disease did not respond to MSC treatment. These 
experiences warrant the effort of a prospective pediatric multi-
center trial.

P572
Pseudoprogression after high-dose busulfan-thiotepa 
with autologous stem cell transplantation and radiation 
therapy in children with brain tumour: impact on survival
C. Dufour, L. Negretti, P. Blanchard, D. Couanet, E. Benhamou, 
G. Goma, J.L. Habrand, F. Dhermain, J. Grill, D. Valteau-
Couanet
Institut Gustave Roussy (Villejuif, FR)

Purpose: To determine the incidence, time course, predispos-
ing factor and reversibility of neurotoxicity in children with brain 
tumors treated with high dose busulfan-thiotepa with autolo-
gous stem cell transplantation (ASCT) and radiation therapy in 
our institutional experience. 
Patients and methods: We performed a retrospective analysis 
of prospectively collected data. Between May 1988 and May 
2007, 110 patients, median age 3.6 years (range, 1 months-
15.3 years) with brain tumors were treated with surgical inter-
vention and conventional chemotherapy. All patients received 
one course of high-dose busulfan-thiotepa with stem cell res-
cue, followed or preceded by radiotherapy. 
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Results: Twenty-three patients (21%) developed neuroradiologi-
cal abnormalities on follow-up imaging studies at a median time 
of 9.2 months (range, 5.6-17.3 months) after day 0 of ASCT. All 
MRI-lesions appeared in patients receiving radiotherapy after 
ASCT and were localized inside the 50-55 Gy isodoses. They 
disappeared in 14 of 23 patients with a median time of 8 months 
(range, 3-17 months). The presence of MRI-abnormalities was 
a favorable prognostic factor for overall survival on univariate 
analysis (hazard ratio: 0.12, 95% confi dence interval [0.04, 
0.33]), with a 5-year overall survival in patients with MRI-abnor-
malities was 84% (95% CI, 62-94), compared to 27% (95% CI, 
19-37) in those without lesions. On multivariate analysis, the 
presence of MRI-abnormalities was an independent prognostic 
factor for overall survival.
Conclusion: MRI-detectable brain abnormalities are common 
early fi ndings in children treated with high-dose busulfan-thi-
otepa followed by radiation therapy, and may mimic early tumor 
recurrence. They are correlated with a better outcome.

P573
Autologous stem cell transplantation for high-risk 
neuroblastoma: 20-year experience of a single paediatric 
institution in Brazil
J.F. Fernandes, C.C. Borba, A.L. Albiero, G. Zamperlini-
Neto, B. Carvalho, C.S. Camargo, A.M.P. de Azambuja, A.B. 
Cornachioni, R.A.P. Teixeira, M.T.A. Almeida, P.T. Maluf Junior, 
L.M. Cristofani, V. Odone-Filho
University of São Paulo (Sao Paulo, BR)

Introduction: The prognosis of high risk neuroblastoma (NB) 
is extremely poor. High-dose chemotherapy with autologous 
hematopoietic stem cell transplantation (AHSCT) has improved 
survival in the more recent years. We report here 76 patients 
that received AHSCT for high risk NB in our istitution. 
Patients and methods: From 1989 to 2010, 76 patients under-
went AHSCT for neuroblastoma in our institution. Median age 
was 5 years (39=M,37=F). Median follow-up was of 29 months, 
36 patients were transplanted before 2001, and 40 patients after 
2001. Seventy-one patients had stage IV-NB and 5 had stage 
III-NB with unfavorable biologic factors. Fifty-nine patients were 
in fi rst complete remission or very good partial remission at the 
moment of transplant, 17 patients were in second or subsequent 
remission. The majority of patients (n=48) received peripheral 
blood stem cells (median CD34+ cells=2,6x106/Kg). Condition-
ing regimen consisted of carboplatin/etoposide/melphalan in 57 
(75%) patients, melphalan only in 18 patients and bussulfan/
melphalan in 1 patient. After 2001, a new protocol with AHSCT 
as consolidation treatment was started in our service and 27 of 
these reported patients were treated with this protocol.
Results: 71 patients engrafted in a median of 12 days. 2-year 
overall survival (OS) and 2-year progression-free survival (PFS) 
were, respectively, 43±7% e 38±6%. In a univariate analysis, 
among studied factors (age, diagnosis, disease stage, year of 
transplant), only the year of transplant had infl uence on both 
OS and PFS. 2y-OS and 2y-PFS were, respectively, 42±8% 
and 25±7% for patients transplanted before 2001 compared 
to 70±8% and 52±9% for patients transplanted after 2001 
(p=0.02; p=0.028). Forty-one patients relapsed after AHSCT, in 
a median of 12 months. Four patients died of transplant toxicity 
and 36 patients died of disease progression. 
Conclusion: We report here the 20 year experience of a single 
pediatric center in treating high-risk NB with AHSCT. Progres-
sion-free survival has improved over the years. This improve-
ment may be related with better support measures, as infection 
prophylaxis and treatment, as well as the introduction of more 
intensive chemotherapy regimens. The inclusion of high-dose 
chemotherapy with AHSCT in the current treatment protocol 
may also have contributed for these results. A longer follow-up 
is although required to confi rm these results in such high-risk 
diseases.

P574
Successful use of reduced-intensity conditioning for 
unrelated donor bone transplantation in children with 
dyskeratosis congenita associated bone marrow failure
L. Lehmann (1), D. Chirnomas (2)
(1)Dana Farber Cancer Institute (Boston, US); (2)Yale 
(New Haven, US)

Dyskeratosis congenita (DC) is a rare inherited bone marrow 
failure syndrome with associated mucocutaneous/pulmonary 
abnormalities and cancer predisposition. Approximately 1/2 of 
cases have an identifi ed mutation; for the remainder diagnosis 
is made by a constellation of family history & clinical fi ndings in 
the setting of very short lymphocyte telomere length.Allogeneic 
bone marrow transplantation (BMT) is the only known curative 
therapy for the hematologic manifestations of DC but has been 
associated with increased transplant-related morbidity and 
mortality primarily due to hepatic, renal and pulmonary toxicity. 
Reduced intensity conditioning is thus attractive but there is no 
consensus on the most effective approach for these patients. 
Between 10/07 and 1/10 we treated 4 children at our institu-
tion with a reduced intensity regimen derived from a United 
States multi-institutional trial for aplastic anemia. The patients 
were 3-13 years of age at BMT. All had very short telomeres; 
in addition 1 had a genetic mutation (TERT), 1 a strong family 
history, 1 nail abnormalities and the remaining child had perva-
sive developmental delay. At the time of BMT all had tri-lineage 
cytopenias and hypocellular marrows with normal cytogenetics 
and no increased blasts. All received stem cells from a 9/10 
(n=3, 1 A and 2 C mismatches) or 10/10 unrelated donor. Stem 
cell source was marrow in 3/4 and peripheral blood stem cells 
in one. The conditioning regimen was cyclophosphamide 150 
mg/kg, fl udarabine 120 mg/m2, equine ATG 90 mg/kg and 200 
cGy TBI. GVHD prophylaxis was cyclosporin and short course 
methotrexate. All patients successfully engrafted between D 17-
32. One had renal insuffi ciency/ respiratory distress requiring a 
brief ICU stay without intubation. Another had a complicated 
course with renal insuffi ciency, cyclosporin induced seizure/
blindness, HHV-6 reactivation and respiratory insuffi ciency 
requring < 1 day of intubation. The other 2 had uneventful trans-
plant courses. None had acute GVHD; 1/4 has chronic GVHD 
of the mouth and skin responding well to systemic steroids. At 
a median followup of 28 months (range 11-37) all are alive with 
performance status of 100%. Chimerism testing done between 
4-10 months post-BMT revealed 100% donor chimerism for all.
None have ongoing pulmonary, renal or hepatic toxicity. This 
reduced intensity approach appears to be associated with good 
engraftment, manageable peri-BMT complications and accept-
able rates of GVHD and end-organ toxicity.

P575
Clinical outcome of patients with X-linked adrenoleuco-
dystrophy who underwent allogeneic stem cell 
transplantation. Report from three Polish paediatric centres
D. Kulej (1), J. Porwolik (1), E. Gorczynska (1), J. Owoc-
Lempach (1), A. Dyla (1), J. Musial (1), M. Ussowicz (1), 
M. Mielcarek (1), A. Biel (1), J. Bladowska (1), U. Zaleska- 
Dorobisz (1), K. Drabko (2), A. Pieczonka (3), J. Wachowiak 
(3), A. Chybicka (1), K. Kalwak (1)
(1)Medical University (Wroclaw, PL); (2)Medical University 
(Lublin, PL); (3)Medical University (Poznan, PL)

The aim of the report was to evaluate clinical outcome of 
patients with X-linked adrenoleucodystrophy (X-ALD) after 
allogeneic hematopoietic stem cell transplantation (HSCT) in 
Poland.
Patients: Polish Paediatric Haematopoietic Stem Cell Trans-
plant Group registered 12 patients (pts) with X-ALD, who under-
went allogeneic HSCT: 7 pts in Wroclaw, 3 in Poznan and 2 in 
Lublin. They underwent altogether 15 transplant procedures, 
because 3 patients had to be retransplanted due to late rejec-
tion/autologous recovery (median age at HSCT 104 months, 
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range 56-149 months). Primary conditioning regimen consisted 
of: Treosulfan (Treo) + Cyclophosphamide (Cy) (n=8), Treo-
Fludarabine (Flu) -Cy (n=3) or Busulfan (Bu) + Cy (n=1) and Bu 
+ Cy (n=1), ATG (n=1) or, Flu+ Thiotepa+ Melphalan (n=1) were 
used for second transplant procedures. ATG was used in all but 
one patients for GvHD/graft rejection prophylaxis. Nine patients 
underwent matched unrelated donor (MUD) and 3 pts matched 
sibling donor (MSD) transplantation in primary HSCT and 2 
MUD and 1 MSD were used in subsequent grafts. The source of 
stem cells were: BM (n=6), PBSC (n=8) and BM+PBSC (n=1). 
Patients received median 7.35x106 CD34+cells/kg (range 1.22- 
23.54). Time from diagnosis to HSCT was median 11 months 
(range 2-36 months). 
Results: Three of 12 patients (2 MUD, 1 MSD) rejected the graft 
after 3,12 and 15 months, respectively and were retransplanted. 
Seven of 12 patients remain alive in stable disease (eligible 
pts with Loes score < 8 pretransplant), 3 children remain alive 
in progressive disease (eligible pts with Loes score  8 pre-
transplant, time from HSCT to progression 1, 3 and 8 months, 
respectively), 2 died in progression of disease of a septic 
shock. Acute GvHD grade II (skin) developed in 6 patients and 
remained steroid-responsive. No extensive cGvHD was noted. 
Conclusions: Allogeneic HSCT remains a potentially disease-
stabilizing option in children with X-ALD irrespective of stem 
cell source and type of conditioning regimen.
The most important factor infl uencing the outcome is the neu-
rological status pretransplant incl. Loes score. According to our 
observations, HSCT should be limited to children with Loes 
score < 8 pretransplant.

P576
Long-term defect of humoral immunity following 
administration of rituximab in children after allogeneic 
haematopoietic stem cell transplantation
P. Sedlacek, R. Formankova, P. Keslova, E. Mejstrikova, 
D. Thurner, A. Hrdlickova, J. Stary
University Hospital Motol (Prague, CZ)

The monoclonal anti-CD20 antibody Rituximab (RTX) is increas-
ingly used in allogeneic stem cell transplantation (SCT) to treat 
EBV DNA-emia or lymphoproliferative disorders (LPD), autoim-
mune anemia (AIHA) or other cytopenia and chronic graft-ver-
sus-host disease (cGvHD). However RTX administration leads 
to profound and long-lasting B-cell depletion and hence late 
recovery of humoral immunity. 
For evaluation of recovery of humoral immunity in this study we 
report only those patients treated with RTX who are still alive at 
least 1 year after last dose of RTX (13-105; median 26 months). 
Between 2002 and 2009, 15 children received fi rst RTX (dose 
375mg/m2) at median age of 2.9 years (range: 1.4-17.5 years) 
to treat EBV-LPD (4) or EBV DNA-emia (2), AIHA (9) or cGvHD 
(1) following allogeneic SCT. A total of 1–15 doses (median 6) 
of RTX were administered with fi rst dose 2-30 (median 8) and 
last dose 5-107 (median 43) months after SCT. Two out of four 
patients treated for EBV-LPD did not respond and were sub-
sequently successfully treated with high-dose chemotherapy. 
Per our standard practice, IVIG was given to children with pre-
infusion (trough) IgG levels <4 g/L in absence of B-cells, or 
< 2 g/L if B-cells are present without frequent infections. At the 
time of last IVIG administration 12/15 patients were complete 
chimeras in non-separated peripheral blood (>90% leukocytes 
of donor origin).
Recovery of B lymphocytes, IgG, IgM and IgA was markedly 
delayed in 14/15 studied patients compared to standard popu-
lation of transplanted children. Fourteen patients (93%) were 
therefore dependent on long-lasting administration of IVIG with 
7 who still continue with IVIG 12.3-93.3 months after last dose 
of RTX. Absolute B lymphocyte count at 6 months after the last 
dose of RTX was below normal range (0.02-2.0 x109/L) in 4/13 
patients (range 0–0.73; median 0.08) with improvement at 12 
months after last RTX in 14/15 (range 0–1.06, median 0.31). 
Two patients temporarily treated with chemotherapy were not 

evaluated for 6 months B cell recovery. Despite IgG replace-
ment 7/15 patients had frequent infections and/or chronic lung 
disease. Extensive cGVHD occurred in 4/15 patients. 
Although several studies confi rm the effectiveness of RTX for 
the above mentioned indications, long-term risks need to be 
studied before routine use of RTX for the above indications can 
be recommended. 
Supported partly by MZ0FNM2005.

P577
Hyperbaric oxygen therapy for haemorrhagic cystitis post 
haematopoietic stem cell transplantation: a single-centre 
retrospective review
A.C. Krauss (1), R. Baslo (1), D. Ben Meir (1), S. Efrati (2), 
Y. Bechor (2), G. Fishlev (2), I. Yaniv (1), J. Stein (1)
(1)Schneider Children’s Medical Center (Petah Tikva, IL); 
(2)Assaf Harofeh Medical Center (Zerifi n, IL)

Hemorrhagic cystitis (HC) is a frequent complication of hemato-
poietic stem cell transplantation (HSCT). Despite attempts to 
create an evidence-based algorithm for its treatment in children, 
the dearth of data available precludes the establishment of 
appropriate guidelines. We report the use of hyperbaric oxygen 
therapy (HBOT) in 13 children with HC after HSCT for malig-
nant and nonmalignant diseases at our center from 2002-2010. 
The cohort’s median age was 9.8 years (range 4-21), with 
10 males and 3 females. Two patients (pts) received grafts from 
an HLA-matched sibling, the others from alternative sources 
(unrelated cord blood (2), matched unrelated donor (8), or hap-
loidentical parent (1)). Conditioning included Melphalan (3 pts), 
Cyclophosphamide (5 pts), and total body irradiation (2 pts); 
1 patient received both Melphalan and Cyclophosphamide. 
Symptoms began at a median of 33 days post HSCT (range 
10-68). In 12/13 pts BK virus (BKV) was detected in urine by PCR; 
9 of these pts had concurrent BK viremia. All BK positive pts 
received weekly Cidofovir. HC was Grade II in 1 pt, Grade III in 9 pts 
and Grade IV in 3 pts. Seven pts (54%) required intravenous 
narcotic therapy. The HBOT protocol included daily 90 minute 
treatments of 100% oxygen at 2 atmosphere. Pts received a 
median of 15 HBOT treatments (range 12-24). HBOT was initi-
ated at a median of 9 days after bleeding began (range 1-37), 
and bleeding stopped by a median of 12 days from the initiation 
of HBOT (range 2-58) in the 11 pts whose hematuria eventually 
resolved (85%). One of the 2 pts who never cleared their hema-
turia remains with asymptomatic microhematuria 7 months post 
HSCT. One pt had subjective symptom improvement before 
starting HBOT; 1 pt had no symptom improvement, and in 
2 cases subjective symptom improvement was not recorded 
separately from hematuria resolution. In 9 pts, symptoms began 
to improve at a median of 3 days from the initiation of HBOT 
(range 1-8). No pts experienced adverse effects from HBOT. 
Only 2 pts (15%) underwent invasive procedures, both requir-
ing urinary catheter placement and cystostomies. Urinary cath-
eterization was completely avoided in 11 patients. Our results 
suggest that administration of HBOT is a safe, effective therapy 
for children with HC. It alleviates symptoms, stops bleeding, 
and prevents invasive interventions. A multicenter randomized, 
controlled trial utilizing HBOT at presentation of HC would pro-
vide more concrete data as to its role in this setting.

P578
Changes in allogeneic haematopoietic stem cell 
transplantation in children during the last two decades
P. Svenberg, M. Remberger, B. Gustafsson, Z. Hassan, 
J. Mattsson, J. Winiarski, O. Ringdén
Karolinska University Hospital (Stockholm, SE)

Background: The protocols of allogeneic stem cell transplantation 
(ASCT) in children have been altered during the last two decades. 
Aim: To compare outcome in pediatric patients receiving ASCT 
during 1992-2000 (P1) and 2001-2009 (P2). 
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Material and methods: We retrospectively analyzed 146 
patients in P1 and 147 patients in P2. All patients were <18 
years and a multivariate analysis was performed for outcomes; 
graft-versus-host disease (GvHD), transplant-related mortality 
(TRM), relapse, survival.
Results: The most signifi cant protocol changes in P2 compared 
to the P1 were less myeloablative conditioning (MAC) contain-
ing total body irradiation (TBI), more reduced intensity condi-
tioning (RIC) and altered GvHD- prophylaxis (p<0,001). Also 
in P2 we saw lower donor age, less treatment with granulocyte 
colony stimulating factor (G-CSF) and more peripheral blood 
(PB) and cord blood (CB) grafts replacing bone-marrow as 
stem-cell source (p<0,001). There was no difference in diag-
noses or stage of disease between the groups.
TRM and relapse rates were not affected. Overall survival 
3 years post ASCT were 58% in P1 as compared to 75% in P2 
(p<0.01). The multivariate analysis showed that having a ASCT 
during P2 was associated with more acute GvHD (HR=1.76, 
p<0.01), which may be due to altered GvHD prophylaxis regi-
men. After correction for differences between the two groups, 
there was a trend for a better overall survival (HR=0.62, p<0.06) 
in P2. 
Conclusion: During the last decade, changes in pediatric stem 
cell transplantation include more RIC-, PB stem cell- and CB 
transplants. We now see more acute GvHD and a trend for 
better overall survival.

P579
Reconditioning with total lymphoid irradiation and 
retransplantation from haplo-identical donors with 
CD3/CD19-depleted peripheral blood stem cells after graft 
rejection in paediatric patients
H.-M. Teltschik (1), T. Feuchtinger (1), I. Müller (2), M. Pfeiffer 
(1), F. Heinzelmann (3), R. Handgretinger (1), P. Lang (1)
(1)University Children`s Hospital (Tübingen, DE); (2)University 
Children`s Hospital (Hamburg, DE); (3)Radiooncology 
(Tübingen, DE)
Graft failure is a rare but life-threatening complication after 
hematopoetic stem cell transplantation. Treatment comprises 
immunoablative reconditioning regimens and a second stem 
cell donation as soon as possible to minimize the time of pan-
cytopenia and its sequelae. We report a cohort of 14 pediatric 
patients with acute leukemias (lymphatic n=5, myeloic n=1), 
myelodysplastic syndrome (n=2), immunodefi ciencies (n=3), 
paroxysmal nocturnal hemoglobinuria (n=1), and hemoglob-
inopathies (n=2) who experienced graft failure (nonengraft-
ment n=1; rejection n=13) after busulphan or melphalan based 
myeloablative transplantation from mismatched related donors 
(n=12) or matched unrelated donors (n=2). All patients were 
retransplanted with CD3/CD19 depleted stem cells from a hap-
loidentical donor. Median time from diagnosis of graft rejection to 
second transplantation was 19 days. Reconditioning regimens 
consisted of TLI (7Gray (Gy)) and fl udarabine (120-150mg/m2) 
in combination with thiotepa (5-10mg/kg) and ATG/OKT3, one 
patient received cyclophosphamide instead of fl udarabine. A 
median number of 15x106/kg of body weight (bw) stem cells 
with 54x103/kg residual T cells were infused. Mofetilmycophe-
nolat was given as Graft vs. Host Disease (GvHD) prophylaxis, 
if residual T cells exceeded 25 000/kg bw. Sustained engraft-
ment was achieved in 13 out of 14 patients (absolute neutrophil 
counts above 500/ l: 9 (9-11) days), one patient died before 
engraftment. Independence from platelet substitution was 
reached at a median time of 10 (7-22) days. Only 1 patient 
developed GvHD °III, 29% of all patients developed GvHD °I, 
64% developed no GvHD at all. T cell recovery was delayed, 
however no lethal viral infection occurred. Severe organ toxicity 
was observed in 5 patients (bronchiolitis obliterans n=1, hem-
orrhagic cystitis n=2, leukencephalopathy n=2) and mucositis 
°3-4 in 13 patients. 10/14 patients are disease free (median 
follow up 1.45 (0.1-6.2) years); event free survival at 2 years 
was 67%. Causes of death were: multi organ failure (n=1), 3 
patients with acute leukemias relapsed. Non of the patients 

rejected the second graft. Thus, transplantation of stem cells 
from haploidentical donors after reconditioning with TLI is a 
realistic option to rescue patients with graft failure within a short 
time span and for whom a second donation of the original donor 
is not available. The use of TLI (7Gy) before retransplantation 
from a different donor may help to avoid a second rejection.

P580
Effect of ATG on T-cell reconstitution post unrelated 
cord blood transplantation: A paediatric single-centre 
experience
M.A. Gabriel, P.J. Shaw
Children’s Hospital at Westmead (Sydney, AU)

Early experience with unrelated cord blood transplantation 
used signifi cant immunosuppression (ATG, cyclosporine with or 
without steroids) in an effort to reduce the risks of non-engraft-
ment and acute graft vs host disease (aGVHD). However this 
combination has been associated with high rates of infection, 
especially viral infections. This has resulted in some groups 
reducing the amount of immunosuppression by removing the 
steroids. ATG continues to be used in varying doses especially 
in patients with non-malignant disorders. The high rates of viral 
infection post UCB is likely to be due to slow immune recovery, 
in particular T cell reconstitution. 
There is little in the literature looking at the potential effect of 
ATG on T cell reconstitution post UCB transplant. In an effort to 
document this, we looked at all UCB transplants performed at 
our institution from June 1997–July 2010. 
There were 52 UCB transplants performed for a variety of malig-
nant and non-malignant conditions. Of these 23 patients had 
received ATG and 29 had not received ATG. The incidence of 
aGVHD was similar between the 2 groups. aGVHD contributed 
to the cause of death in 7 out of the 17 deaths in this cohort.
There were 35 patients who were alive at 3 months post-trans-
plant. Information on lymphocyte reconstitution was available 
for 29 patients (13 in the ATG group and 16 in the non ATG 
group). CD3+, CD4+ and CD8+ counts were compared at 3, 6 
and 12 months between those who did or did not receive ATG. 
CD3+ counts were higher at 3 and 6 months in the group who 
had not received ATG. CD4+counts were similar between the two 
groups at 3 and 6 months. CD 8+ counts were higher at both 3 and 
6 months in the non ATG group. T cell reconstitution (CD3+, CD4+ 
and CD8+) was similar between the two groups at one year. 
Although the numbers are small, these results raise the pos-
sibility of reducing the dose or removing ATG, especially in 
patients undergoing UCB transplants with malignant disorders 
in whom GVHD may be benefi cial. Optimal ATG dosing has 
been investigated in adults receiving unrelated bone marrow 
or peripheral blood stem cell grafts. A randomised controlled 
trial addressing this question is warranted in paediatric patients 
undergoing UCB transplants.

P581
Outcome of patients with relapsed or progressive CNS 
germ cell tumours treated with high-dose chemotherapy 
followed by autologous stem cell rescue: results of Korean 
Society of Pediatric Neuro-Oncology-S 053 and 083 trial
H.J. Baek (1), H. Kook (1), T.J. Hwang (1), K.W. Sung (2), 
K.H. Yoo (2), H.H. Koo (2), H.J. Kang (3), K.D. Park (3), 
H.Y. Shin (3), H.S. Ahn (3), H.J. Im (4), J.J. Seo (4), H.J. Park 
(5), B.K. Park (5), S.C. Won (6), C.J. Lyu (6), Y.H. Lee (7), 
S.Y. Kim (7)
(1)Chonnam National University (Chollanamdo, KR); 
(2)Sungkyunkwan University (Seoul, KR); (3)Seoul National 
University (Seoul, KR); (4)University of Ulsan (Seoul, KR); 
(5)National Cancer Center (Ilsan, KR); (6)Yonsei University 
(Seoul, KR); (7)Hanyang University (Seoul, KR)

Introduction: The optimum therapy for relapsed or progressive 
(R/P) CNS germ cell tumors (GCT) remains to be established. 
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We investigated the effi cacy of high dose chemotherapy fol-
lowed by autologous stem cell rescue (HDCT/ASCR) in patients 
with R/P CNS GCT.
Methods: The patients with R/P CNS GCTs had been enrolled 
in the KSPNO–S053 and S083 protocols from 2004 to 2009. 
The treatment schema consisted of salvage chemotherapy ± 
radiation therapy ± surgery followed by single or double tandem 
HDCT /ASCR. 
Results: Twenty-one patients from 6 hospitals had been 
enrolled. The median age at the diagnosis of R/P disease was 
13.6 years (8.3~21.3 years). Only two patients had beyond 
second R/P disease. Fourteen patients (66.7%) had non-ger-
minomatous germ cell tumors and 11 (52.4%) had more than 
M stage 2 at the time of R/P disease. The median interval of 
developing R/P disease after completion of initial therapy was 
10 months (0~128 months). The 3-year overall survival (OS) 
and event-free survival (EFS) of all patients were 55.6% at a 
median 25 months and 45.5% at a median 19 months, respec-
tively. Four patients did not undergo HDCT due to progression. 
One patient died of sepsis and 2 patients are under treatment 
waiting for a HDCT. Fourteen patients underwent HDCT and 
their 3-year EFS after fi rst HDCT was 56.3% at a median fol-
low-up 12 months. There was no signifi cant difference in EFS 
between single HDCT (n=7) and double tandem HDCT (n=7) 
(57.1% and 53.6%, respectively, P=.887). However, the 3-
year EFS of patients with complete remission (CR) (n=8) at 
fi rst HDCT was 100%, but 0% in patients less than PR (n=6) 
(P<.001). There was no difference of EFS after HDCT accord-
ing to M stage at R/P disease, tumor type, and number of R/P 
disease. No toxic death occurred during 21 HDCT procedures. 
Conclusion: Even with limitation by small number and short 
follow-up period, the survival rates of current R/P CNS GCT 
study are encouraging. The tumor status prior to HDCT/ASCR 
was the most important factor for survival. Further study is nec-
essary to develop the proper measures to achieve CR before 
HDCT, and to offer the best regimen for those patients with R/P 
CNS GCT.

P582
Retrospective analysis of stem cell transplantations for 
X-linked hyper-IgM syndrome
K. Imai (1), D. Tomizawa (2), K. Mitsui (1), M. Kajiwara 
(2), M. Nagasawa (2), K. Kogawa (1), T. Morio (2), 
S. Nonoyama (1)
(1)National Defense Medical College (Saitama, JP); (2)Tokyo 
Medical and Dental University (Tokyo, JP)

X-linked hyper-IgM syndrome (XHIGM) is a primary immunode-
fi ciency due to a mutation in CD40L gene. The patients are suf-
fered to recurrent bacterial infections due to hypo globulinemia
with normal to high IgM, and opportunistic infections due to the 
defect of costimulatory signals by CD40L to antigen presenting 
cells. Hematopoietic stem cell transplantation (HSCT) is recom-
mended because the long term outcome is poor. 
We performed 14 HSCTs for XHIGM patients. They experi-
enced recurrent, severe bacterial infections as well as oppor-
tunistic infections such as P. jiroveci pneumonia (7 patients) 
and neutropenia (8 patients) before HSCT. Seven patients were 
trasplanted before 5 years old and seven patients were trans-
planted after 13 years old of age. Stem cell source was either 
bone marrow (11), umbilical cord blood (2) or peripheral blood 
stem cells (1) from HLA phenotypically identical sibling (4) or 
unrelated donor (10).
They received busulfan (16 mg/kg) and cyclophosphamide 
(200 mg/kg) according to the guidelines of ESID/EBMT except 
for 3 patients with opportunistic infections (Cryptosporidium 
parvum or Tuberculosis) who received reduced intensity con-
ditioning. Secondary graft failures were observed in 3 patients 
despite myeloablative conditioning. Eight patients suffred from 
infections during post transplant period and two patients died 
(day +63 and +89) and one patient had severe neurological 
complication due to encephalitis post HSCT. Severe acute 

GVHD (>grade 3) was observed in 2 patients. 4 patients had 
chronic GVHD but resolved after treatment. 12 patients were 
alive after 40 days to 11 years of HSCTs and 11 patients were 
free from IVIG substitutions. Although relatively high rate of 
graft failure should be overcome, we conclude that allogeneic 
HSCT from HLA matched related or unrelated donors including 
UCB is curative and feasible for XHIGM patients, if performed 
before signifi cant infections and organ damage occur.

P583
Feasibility of planning peripheral stem cell harvest 
using regular chemotherapy schedules and granulocyte 
colony-stimulating factor as mobilization procedure in 
childhood cancer
S.L.M. Gooskens (1), A. van den Boom (1), E. Braakman (2), 
C. So-Osman (3), E.M.C. Michiels (1), C.M. Zwaan (1), F. de 
Winter (4), M.M. van den Heuvel-Eibrink (1)
(1)Erasmus MC-Sophia Children’s Hospital (Rotterdam, NL); 
(2)Erasmus MC (Rotterdam, NL); (3)Sanquin Blood Bank South 
West Region (Leiden, NL); (4)Sanquin Blood Bank South West 
Region (Rotterdam, NL)

Background and objectives: Chemotherapy administered 
according currently best available treatment protocols, followed 
by granulocyte colony-stimulating factor (G-CSF) is the stand-
ard peripheral blood stem cell (PBSC) mobilization procedure in 
children with cancer. The optimal day to start collecting PBSCs 
is variable between the different chemotherapy regimens, 
dependent on type, stage, and the total cumulative dosages 
of administered chemotherapy before reaching remission sta-
tus of the disease. Planning of the harvest procedure depends 
on real-time measurement of CD34+ cells in peripheral blood 
from the day of rising white blood cell count (WBC), which is 
time consuming and laborious and the optimal day for collecting 
PBSCs can be missed. Data on optimal planning of the PBSC 
harvest in children are not available at the moment. It would be 
a clinical and economical advantage if the optimal time point of 
PBSC mobilization following G-CSF supported chemotherapy 
in children could be predicted. 
Methods: We retrospectively analysed mobilization parameters 
of 148 procedures in 90 pediatric cancer patients (neuroblas-
toma n=22, Ewing sarcoma n=22, primary cerebral neurob-
lastoma (PNET) n=12, relapsed Wilms tumor n=7, AML n=5, 
germ cell tumor n=5, relapsed Hodgkin lymphoma n=4, rhab-
domyosarcoma n=3, other n=10). Patients were treated with 
chemotherapy regimens according to international protocols 
and subcutaneous G-CSF administration (10 microg/kg/day). 
To analyse the timing of all procedures we took the fi rst day 
of mobilization chemotherapy as point of reference to calcu-
late the days to time of harvesting. The start of apheresis was 
guided by WBC and CD34+ cell measurement in the peripheral 
blood.
Results. Median time to harvest of all 90 patients was 14 days. 
Timing of the harvest of peripheral stem cells in the different 
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types of tumors is described in fi gure 1. In 84 patients the target 
of 3-5 x 106 CD34+ cells/kg was reached. Four patients failed 
to mobilise a suffi cient CD34+ stem cell yield (neuroblastoma 
n=2, peripheral nerve sheat tumor n=1, fi brosarcoma n=1); 
these patients underwent bone marrow aspiration. 
Conclusion: In conclusion, a reasonable pattern which may 
guide the prediction of the moment of harvesting for each differ-
ent type of tumour was found. This pattern was most specifi c for 
patients suffering from Ewing sarcoma and PNET.

P584
Haemorraghic cystitis in a cohort of paediatric 
transplants: incidence, treatment, outcome and risk 
factors
R. Kloos, J.J. Boelens, T. De Jong, A.B. Versluys, M. Bierings
Wilhelmina Children’s Hospital (Utrecht, NL)

Material and methods: We retrospectively analysed incidence, 
treatment and outcome of hemorrhagic cystitis (HC) in a cohort 
of 77 consecutive pediatric allogeneic SCTs between 2007 and 
2009 in a single center. Risk factors for this complication were 
analysed.
Results: 77 transplants were performed in this time period. 
7 transplants were excluded due to early death.
70 remaining transplants were analysed. They were done in 64 
children (1 child received 3 sct’s, 3 children were transplanted 
twice). Recipients ages ranged from 0-19 years (mean 7.1 yr). 
19 received a HLA-identical related graft donor, 51 were unre-
lated transplants. Graft source was marrow in 33 cases, cord in 
34 and PBSC in 3.
Conditioning regimens contained busulfan (bu) in 40 cases, 
Cyclophosphamide (cy) in 33, fl udarabin (fl u) in 24 and TBI/ VP-
16 in 29 cases. Common chemo combinations were bu-cy and 
bu-fl u. Cyclophosphamide was combined with hyperhydration 
and MESNA in all cases studied. GvH prophylaxis consisted of 
ciclosporin only in 45, in combination with methotrexate in 23 
cases (other: 2). 
Incidence of HC: there was no screening policy in our centre, 
urine was analysed in case of symptoms of dysuria or hema-
turia in the absence of bacteruria. 12 patients developed HC 
(17 %). In all but 2 cases it appeared after engraftment. The 
mean time period of fi rst signs of HC was 14 days after engraft-
ment (range 0-54 days). Severity was grade I in 1, II in 7, III in 
4 cases. Aetiologic factors identifi ed include BK virus (n=10) 
and 1 case of JC virus. All 12 affected children were treated. 
Treatment including forced hydration, spasmolytics and bladder 
irrigation was suffi cient in 9 children. 3 children required cystos-
copy, intravesical therapy and/or antiviral therapy. No child died 
due to this complication. Statistical analysis revealed only age 
over 12 years to be a risk factor for the development of HC.
Discussion: In our cohort, non-screened symptomatic HC 
occurred in 17 % of children. The literature indicates incidence 
rates of 10-70 %. Cyclophosphamide did not appear to lead 
to increased incidence of HC. The vast majority occurred after 
engraftment and seems related to poor immune function. All 
cases resolved, major therapy was only needed in a small pro-
portion of patients.

P585
Health-related quality of life in paediatric patients after 
allogeneic stem cell transplantation – Development of a 
procedure-specifi c instrument
A. Lawitschka, E.D. Güclü, M. Putz, C. Peters, G. Mann, 
R. Felder-Puig
St. Anna Children’s Hospital (Vienna, AT)

Background: With increased survival after allogeneic stem cell 
transplantation(SCT) quality of life has emerged as an essen-
tial health outcome. The impact of transplant and chronic graft 
versus host disease (cGVHD) associated morbidity remains a 
major obstacle. The National Institutes of Health (NIH) chronic 

GVHD Consensus Project has recommended tools as inde-
pendent measure to correlate with disease burden.
Methods: For the assessment of generic health-related quality 
of life (HRQL) we chose the PedsQL™ (Pediatric Quality of Life 
Inventory™) Generic Cores Scales, which has been used in a 
large number of healthy, acutely ill, chronically ill and severely 
ill children and adolescents from all over the world. To capture 
SCT- and specifi cally cGVHD-related problems, we developed 
scales by reviewing the literature, interviewing patients and par-
ents as well as members of the health care team and by using 
the PedsQL™ measurement methods.
Results: The resulting tool consists of the HRQL domains pain 
and hurt, fatigue/sleeping problems/weakness, nausea, worry/
anxiety about disease/treatment, nutritional problems, think-
ing/remembering, communication about disease/treatment 
and other complaints (pruritus, skin infl ammation, problems 
with regard to mouth, eyes or breathing, loneliness). It was 
tested in a sample of paediatric patients referred to our SCT 
Outpatient Clinic between 100 and 360 days post SCT. These 
patients were followed up, if possible, at 3, 6, 9, and 12 months 
after the baseline survey. 24 % of patients were diagnosed with 
cGVHD. Both the PedsQL™ Generic Cores Scales as well as 
the disease-specifi c scales showed high internal consistency, 
with Cronbach  levels of  0,70 in patients’ (n=52) and par-
ents’ (n=62) assessments. Most problems were seen in the 
HRQL domains of physical functioning and pain. The summary 
scores of the generic PedsQL™ and the disease-specifi c tool 
showed high correlations (r=0.89 in patients’ and 0.81 in par-
ents assessments). The tool can discriminate between patients 
with and without cGVHD.
Conclusion: The SCT-specifi c tool is practical for use and suit-
able across a broad age range (2-18 years). We suggest that 
up to 8 years the tool to be completed by parents, and after that 
age by both patients and parents. 
In future work, we intend to test the tool in a larger popula-
tion and examine whether additional items, e.g. with regard to 
physical symptoms, should be added in order to ensure high 
detectability of HRQL problems.

P586
Omitting methotrexate prophylaxis increases acute 
graft-versus-host disease in identical sibling 
transplantation in childhood leukaemia
F. Tilmans, M.W. Schilham, H. Bakker-Steeneveld, E. Jol-van 
der Zijde, M.J.D. van Tol, A.C. Lankester
Leiden University Medical Center (Leiden, NL)

Background: In pediatric allogeneic stem cell transplantation 
(alloSCT) using HLA-identical donors, pharmacological graft-
versus-host disease (GvHD) prophylaxis usually consists of 
ciclosporin A (CsA) with or without a short course of methotrex-
ate (MTX). In accordance with I-BFM protocol recommendations 
for alloSCT in pediatric haematological malignancies, MTX has 
been omitted from our standard prophylaxis regime since 2007.
Objective: Evaluation of the infl uence of omitting MTX in GvHD 
prophylaxis on acute and chronic GvHD occurrence, neutrophil 
engraftment and immune reconstitution.
Patients and methods: A retrospective study was performed on 
a cohort of 38 consecutive and evaluable children, who under-
went HLA-identical sibling alloSCT for acute lymphatic leuke-
mia (n=24), acute myeloid leukemia (n=10) and chronic myeloid 
leukemia (n=4) in our transplant unit in the period 2000-2010. 
All patients received unmanipulated bone marrow grafts after 
myeloablative conditioning which was mostly busulfan or total 
body irradiation based. GvHD prophylaxis included CsA/MTX 
(group 1) or CsA only (group 2) in n=26 and n=12 patients, 
respectively. 
Results: There were no differences in the numbers of infused 
nucleated cells between the two groups. Neutrophil engraft-
ment occurred at day 25 and 20, respectively (p=0.1).
Acute GvHD grade II-IV occurred in 1/26 patients in group 1 
versus 7/12 patients in group 2 (p=0.0001). Onset of acute 



S146

GvHD  II within the fi rst 30 days after alloSCT occurred in 0/26 
versus 4/12 cases, respectively (p=0.001). Immune reconstitu-
tion was analysed at day 30, day 60 and day 90 post SCT. No 
signifi cant differences were documented in numbers of CD3+, 
CD3+CD4+, CD3+CD8+ and CD3-CD16/56 cells when com-
paring group 1 and 2. More detailed analysis of early T cell 
reconstitution is ongoing. The number of children developing 
(severe) chronic GvHD was signifi cantly increased in group 2 
(p=0.027). With the limitation of the shorter follow-up of group 
2 patients, no signifi cant differences were found in relapse free 
survival between the two groups.
Conclusion: Omission of short course MTX as GvHD prophylaxis 
after HLA-identical sibling transplantation in pediatric leukemia 
patients is associated with a signifi cant increase in (early) acute 
GvHD. The benefi cial effect of acute GvHD on prevention of 
leukemia recurrence remains to be demonstrated.

P587
Gonadal function after haematopoietic stem cell 
transplantation: the single-centre experience
D. Vujic (1), T. Milenkovic (2), D. Zdravkovic (1), K. Sedlecki (2), 
S. Todorovic (2), K. Mitrovic (2), S. Perovic (2), Z. Stankovic (2), 
I. Mazibrada (2), D. Jevtic (2), Z. Zecevic (2)
(1)Medical School University of Belgrade (Belgrade, RS); 
(2)Mother and Child Health Care Institute of Serbia “dr Vukan 
Cupic” (Belgrade, RS)

The purpose of this study was to evaluate gonadal function in 
children and adolescents treated with hematopoietic stem cell 
transplantation (HSCT).
We conducted a retrospective study of 44 patients (26 boys) 
who underwent HSCT. 88% of patients were treated for hema-
tological malignancies and 12% for other diagnosis. Autologous 
HSCT was done in 19 patients. Seven children were conditioned 
with total body irradiation. Gonadal functions were evaluated in 
children  9 years old. At the time of HSCT median age was 8.0 
years. At the time of their last examination median age of boys 
was 15.6 and that of girls 16.5 years.
All boys entered puberty spontaneously and demonstrated age-
appropriate levels of LH and testosterone. Fourteen (54.8%) 
pubertal boys had elevated concentrations of FSH. Boys with 
increased levels of FSH were signifi cantly older at HSCT (12.8 
vs 7.9; p=0.003). Median age at diagnosis of elevated FSH was 
14.5 years. Six boys with elevated FSH had associated endo-
crine disorders: elevated HOMA-IR and subclinical hypothy-
roidism. Out of 18 girls, 16 (88.9%) had clinical and hormonal 
evidence of ovarian insuffi ciency (OI). The diagnosis of OI 
was established at median age of 12.3 years. Two of 16 girls 
recovered ovarian function after a period of 3 years. Among 
girls with OI, only one had spontaneous puberty and menarche. 
Because of delayed or arrested puberty, 9 girls required estro-
gen replacement therapy. Two girls were started on cyclic 
estrogen-progestin therapy. Three girls are still too young for 
replacement therapy. Twelve out of 16 girls with OI had one 
or more associated endocrine disorders: elevated HOMA-IR, 
subclinical hypothyroidism, thyroid carcinoma, GH defi ciency 
and obesity. 
Our results indicate that most boys undergoing HSCT can 
expect to enter and progress normally through puberty. On the 
other side, almost all girls treated with HSCT are in great risk 
of early OI. However, spontaneous recovery of ovarian function 
is possible.

P588
Result of haematopoietic stem cell transplantation in 
hemophagocytic lymphohistiocytosis with reduced-inten-
sity conditioning regimen
A.A. Hamidieh (1), Z. Pourpak (1), M. Behfar (1), M. Fazlollahi 
(1), K. Alimoghaddam (1), M. Movahhedi (1), M. Jalili (1), M. 
Moein (1), A. Ghavamzadeh (1)
(1)Tehran University of Medical Sciences (Tehran, IR); 
(1)Hematology, Oncology and SCT Research Center / Tehran 
University of Medical Sciences (Tehran, IR)

Objective: Haemophagocytosic lymphohistiocytosis (HLH) is a 
highly fatal disorder in children which represents the accelerated 
phase of some disorders such as chediak-Higashi syndrome, 
Griscelli syndrome and Familial erytrophagocytic lymphohistio-
cytosis (FEL). HLH can be devastating if appropriate treatment 
is not initiated. HSCT is the only curative treatment option for 
patients diagnosed with HLH. Since 2007, we have performed 
prospectively HLH transplantation with reduced-intensity con-
ditioning (RIC) regimen which was due to their coexisting mor-
bidity.
Methods: We prospectively analyzed the outcome of HSCT in 
7 children with HLH from June 2007 to April 2010.During this 
study, one patient had a history of Chediak-Higashi syndrome, 
3 patients had a history of FEL and 3 patients had a history of 
Griscelli syndrome before HSCT. 3 patients were in acceler-
ated phase at the time of transplantation. The median age at 
diagnosis was 13.5 month (range: 1-54 month). The median 
age at transplantation was 22.8 month (range: 4-60 month). 
6 patients were male. Six patients underwent full matched 
related donor transplantation (bone marrow in two, periph-
eral blood in four) and one patient was transplanted from 2 
locus mismatch unrelated cord blood donor. All of the patients 
received fl udarabine/melephalan/ATG-based reduced-inten-
sity conditioning. The median numbers of MNC and CD34 
injected were 6.35x108/kg, 5.71x106/kg, respectively (range: 
2.31-11.74 x 106/kg). Cyclosporine and methylprednisolone 
were used as Graft-versus-host disease (GVHD) prophylaxis 
regimen. 
Results: Engraftment occurred in patients. At the present time, 
5 patients with median follow up of 22 months are still alive. 
Two patients died because of sepsis on days +16 and +165. 
They were in accelerated phase at the time of transplanta-
tion.2 patients who developed grade III-IV acute GVHD had a 
favorable response to therapy. Chronic GVHD occurred in one 
patient.
Conclusions: The results of this study shows that due to defect 
of the immune system which leads to co-morbidity such as 
severe infections in HLH patients, the use of RIC regimen with 
less toxicity instead of myeloablative conditioning regimens 
appear to be more reasonable. Early transplantation (in remis-
sion phase) and the use of reduced intensity conditioning regi-
men are suggested to improve patient satisfaction.

P589
Thrombomodulin early after allogeneic haematopoietic 
stem cell transplantation in children conditioned with 
FTBI versus busulphan-based regimen - preliminary 
results
D. Szpecht (1), J. Kurosz (2), J. Jaworski (2), A. Regdos (2), 
K. Zawilska (2), L. Machowska (1), J. Wachowiak (1)
(1)Poznan University of Medical Sciences (Poznan, PL); (2)J. 
Strus Hospital (Poznan, PL)

Background: Thrombomodulin (TM) acts as cofactor in 
thrombin-induced activation of protein C anticoagulant path-
way. TM is expressed on endothelial cells, and released not 
only from these last cells, but also from platelets, monocytes, 
and neutrophiles. 
Objective: Evaluate and compare TM serum concentrations 
in children conditioned for allo-HSCT with FTBI or Busulphan 
(BU) based regimens.
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Patients and method: Total of 14 children, who underwent allo-
HSCT between 2008-2009 were studied, including 8 (F/M=3/5; 
median age 8 years, range 1.5-16.5) conditioned with BU-
based regimen (MSD/MUD/MMSD=5/2/1; BM/PBSC=5/3), and 
6 (F/M=4/2; median age 10.5 years, range 6 15) conditioned 
with FTBI (MSD/MUD=3/3; BM/PBSC=3/3). As GvHD prophy-
laxis CsA was given, plus ATG and MTX in children undergoing 
MUD- or MMSD-HSCT. TM-concentration in serum was meas-
ured with ELISA (normal range: 2.73-4.79 ng/ml) before condi-
tioning regimen, and then on day 0, +5, +11, +18, +25, +39.
Results: Before start of preparative regimen both in patients 
(pts) conditioned with FTBI and BU mean TM concentration was 
normal, i.e. 4±1,1 ng/ml and 4,3±1,7 ng/ml, respectively. Then 
in each of studied groups the TM concentration decreased sig-
nifi cantly from day 0 (FTBI: 2,3±1,5 ng/ml; BU: 1,4±1,1 ng/ml) 
to day +11 (FTBI: 1,2±2 ng/ml; BU: 0,45±0,6 ng/ml), when the 
nadir was observed, and started to increase signifi cantly from 
day +18 (FTBI: 3,1±2,8 ng/ml; BU: 3,7±3,6 ng/ml) up to its pri-
mary values on day +39 (FTBI: 6,4±4 ng/ml; BU: 4,2±2 ng/ml). 
Mean TM-concentration on day 0 was signifi cantly lower in pts 
conditioned with BU-based regimen than in those conditioned 
with FTBI (p<0.05).
Conclusions: 1. Both in children conditioned for allo-HSCT 
with FTBI- and with BU-based preparative regimens signifi -
cant decrease of TM serum concentration is observed within 
fi rst 2 weeks after transplantation with subsequent return to 
primary TM concentrations within next 3 week. 2. On day 0 
the decrease of TM serum concentration is signifi cantly more 
pronounced in children conditioned with BU-based preparative 
regimens. 3. Signifi cant decrease of TM serum concentration 
observed within fi rst 2 weeks after allo-HSCT may contribute 
to impaired activation of protein C anticoagulant pathway, and 
thus to pathogenesis of early post-transplant coagulopathy and 
endothelial complications. 
The study was supported by the Polish Ministry of Science and 
Higher Education (project N407 058737).

P590
Alloimmune reactions and resistant GvHD in paediatric 
patients following allogeneic stem cell transplantation 
– Mesenchymal stromal cells as a cell-based therapy
S. Bakhtiar, S. Kuci, Z. Kuci, A. Jarisch, J. Soerensen, 
E. Ponstingl, T. Klingebiel, P. Bader
Goethe University (Frankfurt/Main, DE)

Experimental evidence and clinical studies have demon-
strated that human mesenchymal stromal cells (MSCs) have 
an immune modulatory function in the setting of allogeneic 
hematopoietic stem cell transplantation (SCT). The detailed 
mechanisms of action are not clarifi ed yet. MSCs can be 
isolated from different tissues such as bone marrow of HLA-
identical or non-identical donors. We used MSCs in four pedi-
atric patients with steroid refractory GvHD (II-IV) with bloody 
diarrhea following SCT. All of them suffered also from severe 
hemorrhagic cystitis, in which BK-Virus was detected in urine. 
In addition to skin and gut GvHD two of our patients devel-
oped an alloimmune phenomenon in form of a severe haemo-
lysis, acute pulmonary interstitial infi ltrations, polyserositis 
with pleural and pericardial effusions and an overwhelming 
ascites. Both needed ventilation and intensive care measures. 
One of them received high dose steroids, Etanercept (TNF-
receptor blocker) and Toclizumab (IL-2 receptor blocker) with-
out any positive effect.
MSC were cultured from bone marrow aspirates of HLA non-
identical third-party donors. The average dose was 1 x 106 /kg, 
given intravenously. No acute adverse effects occurred during 
and after the MSC infusions. In all patients the MSCs had posi-
tive effect on GVHD, the hemorrhagic cystitis has ameliorated 
and transfusion requirements were reduced. After application 
of MSCs we observed also an improvement of the alloimmune 
reactions. The haemolysis was cleared and the pulmonary infi l-
trations, pleural and pericardial effusions regressed.

Three of four treated patients with MSCs are alive 3 months, 7 
months and 3 years after SCT. One patient died of multi-organ 
failure due to an adenovirus sepsis. 
In conclusion, MSCs demonstrated anti-infl ammatory effects 
by ameliorating the consequences of the alloimmune reactions 
such as haemolysis, ployserositis, pulmonary infi ltrations and 
ascites.

P591
Successful treatment of chronic granulomatous disease 
with myeloablative conditioning and allogeneic bone 
marrow transplantation – A single-centre experience
J. Gozdzik, A. Pituch-Noworolska, W. Czogala, S. Skoczen, 
J. Baran, A. Krasowska-Kwiecien, O. Wiecha, M. Zembala
Jagiellonian University Medical College (Cracow, PL)

Chronic granulomatous disease (CGD) is the defect of phago-
cytes resulting in recurrent infections and granuloma formation. 
Here we report the favourable outcome of allogeneic bone 
marrow transplantation after myeloablative conditioning in 
6 high-risk CGD patients (1 female and 5 males, age 1–13 rears, 
mean 5) with severe disease related complications (sinusitis, 
overt pneumonia, skin, cervical and liver abscess, granuloma-
tous colitis and gastroenteritis, sepsis, meningitis). Bone mar-
row donors were HLA–matched: related (2), unrelated (3), and 
HLA–mismatched unrelated (1). One patient was transplanted 
twice using the same sibling donor, because of graft rejection at 
6 months after reduced intensity conditioning (RIC) transplant. 
The RIC consisted of fl udarabine (150 mg/m²) and melphalan 
(140 mg/m²) whereas the myeloablative conditioning regimen 
consisted of busulphan (16-20 mg/kg) and cyclophosphamide 
(120–200 mg/kg). Patients transplanted from unrelated donors 
received rabbit thymoglobulin. Stem cell source was unmanipu-
lated bone marrow containing: 5.2 (2.6–6.5) x 108 nucleated 
cells (NS), 3.8 (2.0–8.0) x 106 CD34+ cells and 45 (27–64) x 106

CD3+ cells per kg of recipient body weight. Graft versus host 
disease (GvHD) prophylaxis consisted of cyclosporine A (CsA) 
and, for unrelated donors, short course of methotrexate. CsA 
plasma concentration was kept between 150 and 250 ug/ml. 
CsA was continued until 3 to 6 months and then slowly tapered. 
Engraftment with full chimerism and functioning neutrophils 
were observed in all patients. Haemopoietic recovery occurred 
within a median time of 22 days (range: 20–23) to neutrophil 
count >500/ L and 20 days (range: 16–29) to platelets count 
>20000/mL. There was no episode of serious conditioning-
related toxicity. Pre-existing infections and infl ammatory granu-
lomas resolved. One patient showed grade IV acute GvHD with 
the gut, liver, and skin involvement required therapy with pred-
nisolone, mycophenolate mofetil, tacrolimus, oral budezonide, 
which fi nally resolved after anti TNF-a therapy and infusion of 
mesenchymal cells (0,3x106/kg) without continuing sequelae. 
With the follow-up of 2 to 32 (median 17) months, all patients 
are alive and well with full donor chimerism, normalized super-
oxide production, and T- and B-cell reconstitution.
Conclusion: We believe that it is desirable to perform bone mar-
row transplantation in young patients with proven diagnosis of 
CGD before the onset of life treating infections.

P592
Late engraftment in paediatric cord blood transplantation: 
lessons learned
J.M. Fernandez, C. Fuentes, M.M. Andres, P. Berlanga, 
A. Verdeguer
Hospital La FE (Valencia, ES)

Background: There is a small risk of graft failure following stem 
cell transplantation, reported to be between 2-10% for adult 
patients. The data are limited in children and the largest paediat-
ric studies relate to umbilical cord blood stem cells transplanta-
tion (UCB SCT). There are a number of factors, which increase 
the likelihood of late engraftment or graft failure. These include: 
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the use of mismatched donors, the use of cord blood stem cells, 
low CD 34 cell dose and T-cell depletion of the graft.
Objective: To defi ne incidence, risk factors, treatment and clini-
cal outcome of late engraftment/ graft failure in a single centre 
UCB SCT cohort.
Patients/Methods: Descriptive study. We retrospectively ana-
lyzed the clinical records of our patients undergoing UCB SCT. 
Time frame: June 1997-November 2010. All the patients had 
malignant hematological diseases. We selected patients who 
did not engraft by day +28 (recurrent pancytopenia with neu-
trophil counts <0.5 x 109/L and marrow aplasia) and registered 
demographic, clinical and biological variables.
Results: In this period, we performed 31 UCB SCT. The use of 
total body irradiation (TBI) and the GVHD prophylactic regimen 
varied upon used protocols in our Unit in each time frame.
We identifi ed fi ve late engraftment cases. All of them were 
unrelated transplants and received ATG. Patient characteristics 
at the time of transplantation are summarized in Table 1.
Patient number 2 was reconditioned and received a second 
UCB SCT due to autologous recovery (recipient 100% chimer-
ism on day +32). 
Comments:
- In our experience, morbi-mortality of patients who did not 

engraft before day +28 is high and mostly related to infections. 
- Second SCT represents the therapeutic option with the best chance 
for long-term survival for patients with primary graft failure.

P593
Successful use of extracorporeal membrane oxygenation 
in a child with Hurler syndrome following allogeneic HSCT 
complicated by early RSV pneumonitis
L. Bluzma (1), D.H. Wiseman (1), D. Bonney (1), K. Hawkins 
(1), A. Bastin (2), C. Harvey (2), A. Turner (1), R. Wynn (1)
(1)Royal Manchester Children’s Hospital (Manchester, UK); 
(2)Glenfi eld Hospital (Leicester, UK)

A 12-month-old boy with mucopolysaccharidosis type 1H 
(Hurler syndrome), pectus excavatum deformity and pre-exist-
ing chronic lung disease underwent peripheral blood stem 
cell transplant from a fully-matched (10/10) unrelated donor, 
seronegative for CMV. Cardiac structure/function was normal 
by echocardiography, and baseline lung function tests showed 
impaired lung function but oxygen independence. At time of 
transplant there was no evidence of infection. Conditioning 
therapy comprised IV busulfan, cyclophosphamide (200mgs/
kg) and alemtuzumab (1 mg/kg), according to our institutional 
protocol. Graft-versus-host-disease (GVHD) prophylaxis was 
with cyclosporine A and MMF. Conditioning was uneventful. At 
day+3 he developed fever and progressive respiratory failure 
due to respiratory syncytial virus (RSV) pneumonitis, requiring 
ventilation and subsequent extracorporeal membrane oxygen-
ation (ECMO). This was complicated by pericardial tamponade 
requiring urgent sternotomy. After 22 days of ECMO he was 
decannulated and conventional ventilation continued. This was 
complicated by two spontaneous pneumothoraces requiring 
drainage. Despite these setbacks he was successfully weaned 
off ventilation and extubated on day+62. Throughout this time 
immune suppression was continued and no GVHD was seen. 
No other signifi cant viral complications occurred. He was dis-
charged, on home oxygen, 3 months post-transplant. He is now 
6 months out and remains well with no signifi cant transplant 
complications. He has full donor cell engraftment and is off 
immunosuppression. Oxygen therapy is being withdrawn. 
ECMO is a means of respiratory and haemodynamic support 
for patients failing conventional ventilation. It is not commonly 

recommended in patients with irreversible airway disease, and 
its use in patients after HSCT is regarded as having very poor 
prognosis. In the largest reported series only 1 of 19 (5.3%) 
HSCT patients receiving ECMO survived to hospital discharge. 
Furthermore, amongst HSCT patients those with MPS1H, who 
often have pre-existing lung damage, are considered particu-
larly poor candidates. Use of ECMO in this setting remains 
controversial. Our case demonstrates successful use of ECMO 
to support a child with MPS1H through RSV pneumonitis, with 
favourable outcome, survival beyond hospital discharge and no 
signifi cant residual complications. We propose that ECMO can 
play a signifi cant, life-saving role in management of post-HSCT 
respiratory failure in children with MPS1H.

P594
First case report of early cord blood transplantation in 
Farber disease: sustained engraftment does not prevent 
neurological symptoms
L. Pécheux, A. Larbrisseau, G. Mitchell, M. Duval
CHU Sainte Justine (Montréal, CA)

Farber disease (FD) is a rare lysosomal storage disorder 
caused by acid ceramidase defi ciency.
We report the case of a four month-old boy who presented 
typical painful subcutaneous nodules, joint deformations and 
contractures. Diagnosis of FD was confi rmed by acid cerami-
dase defi ciency in skin fi broblast culture. At nine months, he 
received an umbilical cord blood transplantation (UCBT) after 
a myeloablative conditioning regimen including busulfan and 
cyclophosphamide, and a graft versus host disease prophylaxis 
with cyclosporine, antithymocyte globulin and steroids. Before 
transplantation, he had no evidence of neurological impair-
ment. Sustained full donor chimerism was obtained. Despite 
early and complete resolution of nodules and joint abnormali-
ties after transplantation, hypotonia and delay in motor skill 
progressively appeared. Swallowing disorder began 18 months 
after transplant resulting in recurrent aspiration pneumonia, 
somewhat improved by percutaneous gastrostomy. Three years 
after transplant, his clinical status is almost stable with very little 
improvements of neuro-cognitive and motor skills.
In conclusion, UCBT is feasible with full engraftment and com-
plete resolution of infl ammatory symptoms. But this case con-
fi rms that early transplantation cannot prevent neurological 
manifestations of FD.

P595
Successful unrelated cord blood transplantation in a child 
with chronic eosinophilic leukaemia and constitutional 
trisomy 8 mosaicism
R. Elhasid (1), M. Bitan (1), R. Furer (1), R. Dvir (1), D. Levin (1), 
D. Sayar (1), S. Ben Shachar (1), J.M. Rowe (2), I. Zaidman (2)
(1)Tel-Aviv Sourasky Medical Center (Tel-Aviv, IL); (2)Rambam 
Health Care Campus (Haifa, IL)

Aim: Constitutional trisomy 8 mosaicism(CT8M) is known to 
have variable phenotypes, including multiple congenital anoma-
lies, and the occurrence of a hematopoietic and solid neoplasia. 
Herein is reported the fi rst case of chronic eosinophilic leuke-
mia (CEL) in an 11 months(mon) old boy with CT8M success-
fully treated by tyrosine kinase inhibitor (TKI) and unrelated 
cord blood transplantation (CBT). 
Case report: a 13 mon old boy admitted for evaluation of leu-
kocytosis and hypereosinophilia diagnosed at the age of 11 
mon. Blood count revealed hemoglobin 11gr/dl, leukocytes 
50,000/ l, 90% of them eosinophils, and platelets 82,000/ l.
Physical examination demonstrated hepato-splenomegaly and 
lymphadenopathy. Multiple lung infi ltrates were demonstrated 
on lung CT. Bone marrow (BM) aspiration revealed multiple 
eosinophils, few blasts (<5%) and no monoclonality by immu-
nophenotype analysis. BM cytogenetic analysis demonstrated 
abnormal karyotype, 47,XY+8 (trisomy 8). FISH analyses for 
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chromosome 16 inversion and t(9;22) translocation were nega-
tive. PCR analysis of JAK2, C-KIT and PDGFRA/FIP1L1 muta-
tions- were negative. Skin biopsy revealed CT8M detected in 
18/20 examined cells. As diagnosis of CEL was made, low dose 
of TKI, 50mg/day, in addition to steroid treatment, were initiated 
with prompt response. Later imatinib dose was raised to 100 
mg/day due to a rise in leukocyte count. In view of the clini-
cal course it was decided to proceed with BM transplantation. 
Since no matched sibling donor was found, unrelated donor 
search revealed matched cord blood- 6/6 with 3x10/5/kg CD34 
cells and TNC-14.56x10/7/kg. Conditioning regimen included 
busulphan/cyclophosphamide/ATG. Graft versus host (GVH) 
prophylaxis included cyclosporine/prednisone. Leukocyte 
engraftment occurred on day +40. Last platelet transfusion was 
on day +70. Complications included: hemorrhagic cystitis, bac-
teremia (MRSA) and HHV-6 reactivation treated with Foscavir. 
Due to mixed chimerism cyclosporine was discontinued on 
day+95. He developed grade 2 skin GVHD and was treated 
with prednisone with good response. He is now 10 mon post 
transplantation without immunosuppression, no GVHD, disap-
pearance of all disease manifestation including lung infi ltrates, 
and full donor chimerism. 
Conclusions: This is the fi rst report of CEL in a child with CT8M. 
Clinical response to TKI points to the putative role of mutated 
TK in disease pathogenesis. Clinical course necessitated fur-
ther treatment with successful CBT.

P596
Pure cell aplasia following allogeneic stem cell 
transplantation in children: a single-centre experience
C. Fuentes, M.M. Andres, J.M. Fernandez, P. Berlanga, 
A. Verdeguer
Hospital La FE (Valencia, ES)

Background: Pure red cell aplasia (PRCA) is a well-known, 
although infrequent, haematological complication after alloge-
neic hematopoietic stem cell transplantation (HSCT). Paediat-
ric information regarding this topic is scanty.
Aims: To study incidence, risk factors, treatment and clinical 
outcome of PRCA in our series.
Patients and methods: Descriptive and retrospective study. We 
have included every consecutively transplanted (alo-HSCT) 
patient in our Unit. Time period: February 1989- November 
2010. Case defi nition: prolonged isolated red cell transfusion 
beyond day 60 after alo-HSCT and selective erythroblastope-
nia in full donor chimerism bone marrow, after exclusion of viral 
infections, alloantibodies and relapse.
Results: One hundred and twenty patients have been included 
(HLA- match related donor (MRD): 54, HLA-match unrelated donor 
MUD): 28, HLA-mismatch related donor: 7, umbilical cord blood 
(UCB): 31). All of them had malignant haematological diseases.
We identifi ed four cases (3,3%) in the study period. Patients´ 
characteristics, types of transplants, PRCA treatment and out-
come are provided in Table 1. They were all conditioned with 
radiotherapy based myeloablative regimes and none suffered 
acute, nor chronic GVHD. 
Comments:
- PRCA incidence in our series is higher than expected accord-

ing to adult reports.
- Only blood group O/A in recipient/donor pair was associated 

with the occurrence of PRCA in our series. 
- Outcome was excellent (3/4 CR), even without any therapy.

P597
Experience with marrow harvesting from paediatric 
donors at a single centre: safety and effi cacy
M. Yabe, H. Yabe, T. Morimoto, T. Shimizu, T. Koike, 
H. Takakura, S. Kato
Tokai University Hospital (Isehara, JP)

Objective: Bone marrow (BM) transplantation has become a 
standard treatment for various diseases, and children often 
serve as bone marrow donors for their siblings. This report 
presents the details of harvesting of BM through a total of 
103 procedures performed in 100 pediatric donors aged 1–15 
years.
Patients and methods: Between 1983 and 2010, 100 children 
(age, 1–15 years; median age, 9 years and weight, 10–100 kg; 
median weight, 27 kg) served as BM donors for their siblings. 
Three donors donated twice following primary graft failure or 
leukemia relapse. BMs were harvested from the posterior iliac 
crest under general anesthesia in all patients. Ninety eight of 
the 103 procedures required autologous red blood transfusion 
(75–600 ml), and reinfusion after red cell salvage was per-
formed in 8 donors. All donors received intravenous antibiot-
ics 3 times and oral antibiotics for 5 days after aspiration for 
prophylactically. 
Results: The volume of BM aspirated varied from 153 ml to 
950 ml (5–23.8 ml/kg donor body weight), and the transplanted 
cell content was 1.4–10.8 × 108/kg recipient body weight. The 
concentration of nucleated marrow cells in the BM harvests 
was 1.1–4.4 × 107/mL. With regard to cell yield, there was no 
signifi cant difference between both harvests obtained from the 
3 donors who donated twice. Although graft rejections were 
observed in 4 procedures performed in 3 patients (2 patients 
had metabolic disease and 1 patient had Fanconi anemia), the 
numbers of transplanted cells were suffi cient (4.2–5.7 × 108/
kg). The median Hb level in the donors before harvesting was 
12.3 g/dL (range, 10.0–14.7 g/dL) and that after harvesting was 
11.0 g/dL (range, 8.3–13.8 g/dL). The donors were hospitalized 
for 3–9 days (median duration, 4 days). Postoperative fever 
greater than 38.0°C was observed in 2 donors, and preopera-
tive fever caused by pharyngitis was observed in 2 donors. All 
these episodes were resolved without complications. Asthmatic 
bronchitis developed in 1 donor after general anesthesia. The 
donor was treated with steroids. Most donors did not need anal-
gesics for the pain at the harvest site, and 5 donors received 
oral analgesics; one of these 5 donors received intravenous 
pentazocine. All donors tolerated the procedures well, and no 
serious side effects occurred.
Conclusion: Our study indicates that children may safely donate 
BM for allogeneic transplantation and that substantial number 
of nucleated cells can be aspirated from them.

P598
Post-transplant immune reconstitution after allogeneic 
stem cell transplantation in paediatric patients with
high-risk leukaemia
E. Rigatou, F. Gumy-Pause, V. Mattiello, Y. Chalandon, 
M. Ansari, H. Ozsahin
Geneva University Hospitals (Geneva, CH)

Objectives: Immune recovery post allogeneic hematopoietic 
stem cell transplantation (HSCT) in young children is poorly 
defi ned. No guidelines exist regarding the monitoring of immune 
recovery post HSCT, especially in heavily pre-treated patients.
Patients and methods: We retrospectively analyzed the immune 
recovery in 7 children with very high risk leukemia (4 ALL, 3 
AML) with median age of 9 years (2-15yrs), transplanted in 
complete remission, (CR), CR1 (n=5) or CR 2 (n=2) and surviv-
ing>12 months post HSCT. All received myeloablative condi-
tioning. Donors were HLA genoidentical (n=3), haploidentical 
(n=1), unrelated (n=2), unrelated cord blood (n=1). All patients 
had complete chimerism at 3,6, 12,24,36 months. Lymphocyte 
subpopulations CD3, CD4, CD8, NK, CD19, were available at 3, 
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6, 12, 24, 36 months and /delta T, CD45R0, CD45RA at 12 and 
36 months post HSCT. Lymphocyte proliferation to mitogens 
(PHA, Con A, PWM) and antigens (Tetanus, Diphtheria, Strep-
tococcus, Candida, Proteus, PPD) were done at 6,12,24,36 
months post HSCT. Antibodies against Tetanus, Diphtheria, 
Pneumococcal 14, 19, 23,and H. infl uenza were tested at 12, 
24, and 36 months post-transplant.
Results: CD3, CD8, CD19 normalized at 6 months, CD4 at 24 
months, NK at 3 months, /delta cells at 12 months and CD45 
RA, CD45 R0 at 36 months post HSCT. Mitogen proliferations 
were normal at 12 months and antigen proliferations between 
12 and 36 months post HSCT. Antibody responses follow-
ing vaccinations to all the antigens tested were normal at 12 
months post HSCT; however there was a decrease over the 
follow up period especially in Pneumococcal antigens, neces-
sitating revaccination.
Conclusions: This small retrospective study shows that for 
heavily treated and very high risk leukemia patients in the pedi-
atric age, complete immune recovery is achieved 3 years post 
HSCT. This observation may be clinically important in providing 
guidelines regarding prophylaxis and the vaccination schedule 
in the long-term post transplant follow-up. Prospective studies 
in this group of patients are being planned to support the pre-
sented results.

P599
Successful treatment with low-dose gemtuzumab 
ozogamicin-combined chemotherapy followed by 
unrelated stem cell transplantation for children with 
refractory acute myeloid leukaemia
N. Yoshida, H. Sakaguchi, K. Matsumoto, K. Kato
Japanese Red Cross Nagoya First Hospital (Nagoya, JP)

The prognosis of children with acute myeloid leukemia (AML) 
who are refractory after relapse is dismal, even with allogeneic 
stem cell transplantation (SCT). To improve clinical outcomes 
of these patients, novel approaches should be applied to over-
come the intrinsic resistance of leukemia cells against chemo-
therapy. Although gemtuzumab ozogamicin (GO), a monoclonal 
anti-CD33 antibody conjugated with calicheamicin, is a promis-
ing agent for AML patients who are resistant to conventional 
chemotherapy, little is known about its usefulness as cytoreduc-
tive therapy prior to SCT in children with refractory AML. Here, 
we report two cases of refractory AML successfully treated with 
low dose GO-combined chemotherapy followed by unrelated 
SCT with full intensity conditioning. Two AML patients of 7-year-
old girl with AML1/MTG8 and 11-year-old girl with MLL/AF9 
relapsed at 13 and 18 months from initial diagnosis. Because 
they were refractory to 2 courses of re-induction therapy, they 
received GO in combination with FLAG-IDA regimen as cytore-
ductive therapy prior to preconditioning for SCT; 15 mg/m² of 
fl udarabine and 1 g/m² of cytarabine (day 1-4), 6 mg/m² of ida-
rubicin (day 2-4), and 400 g/m² of G-CSF (day 1-4). GO was 
administered at a dose of 3 mg/m² on day 5 of the treatment. 

To prevent veno-occlusive disease (VOD), danaparoid-based 
prophylaxis was initiated from the fi rst day of the regimen. Both 
of two patients achieved complete remission on day 27 and 17 
after the GO infusion, respectively, and they promptly received 
unrelated bone marrow or cord blood transplantation with the 
preconditioning consisted of 180 mg/m² of melphalan and 
12 Gy of total body irradiation. The interval between GO and 
SCT was 40 and 27 days. In these patients, engraftment with 
full donor chimerism was obtained and no transplant related 
complications including VOD was seen. Despite a high-risk 
cohort of patients, they are alive and in remission at 12 and 
13 months following SCT, respectively. 
In contrast to the previous reports with concerns about GO 
related complications, we have shown that it is feasible to 
administer GO just prior to SCT with full intensity conditioning 
if the low dose of 3mg/m2 combined with danaparoid-based 
VOD prophylaxis is employed. In conclusion, low dose of 
GO-combined FLAG-IDA regimen followed by unrelated SCT 
with full intensity conditioning could be a safe and effective sal-
vage therapy for children with refractory AML.

P600
Unrelated donor haematopoietic stem cell transplantation 
for children with neurodegenerative disorders
J.A. Park (1), J.H. Lee (2), H.J. Im (3), T.S. Ko (3), J.J. Seo (3)
(1)Inje University Haeundae Paik Hospital (Busan, KR); 
(2)Chung Ang University Hospital (Seoul, KR); (3)Asan Medical 
Center (Seoul, KR)

Neurodegenerative disorders of childhood encompass het-
erogeneous diseases that result from specifi c genetic and 
biochemical defects showing progressive neurologic deteriora-
tion and dismal outcome. Globoid-cell leukodystrophy (GLD, 
Krabbe disease) is caused by a defi ciency of the lysosomal 
enzyme galactocerebrosidase (GALC) leading to demyelina-
tion and death in early childhood. Adrenoleukodystrophy (ALD) 
is associated with the accumulation of saturated very long chain 
fatty acids (VLCFA) leading to progressive destruction of CNS 
white matter and adrenal cortex. With hematopoietic stem cell 
transplantation (HSCT), they can be effectively treated. Here, 
we report the experience of HSCT in the patients with neurode-
generative disorders.
Three children underwent unrelated HSCT. Two girls were diag-
nosed with GLD at 16 months, and 43 months of age, and one 
boy was diagnosed with ALD at 8 years of age. One patient 
received matched unrelated peripheral blood stem cell trans-
plantation (PBSCT), and two patients received unrelated cord 
blood transplantation (UCBT). Conditioning regimen for PBSCT 
was busulfan, cyclophosphamide and rabbit-ATG. Busulfan, 
fl udarabine, and cyclophosphamide were used for UCBT. The 
amount of transfused CD34 cells were 26x106/kg, 1.5x105/kg,
and 2.6x105/kg, respectively. Cyclosporine/methotrexate and 
cyclosporine/MMF were used for GVHD prophylaxis. All 
patients got hematopoietic reconstitution and showed 100% 
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donor chimerism. While two girls with GLD showed remarkable 
improvement in gross motor function and neurologic develop-
ment after HSCT, the boy with ALD had rapid deterioration of 
neurologic symptoms before transplant, and he continued to 
get worse gradually until his neurologic deterioration stabilized 
after 1 year of transplant. Despite noticeable improvement 
of neurologic function was not observed, he seems none the 
worse after 4 years of HSCT.
We present the fi rst trials of HSCT in Korea as the treatment 
for neurodegenerative disorders of childhood. They are curable 
diseases with HSCT, but early HSCT before severe neurologic 
deterioration is critical for a successful outcome.

P601
Can serum lactate dehydrogenase enzyme level be an 
early marker of myeloid engraftment in recipients of 
haematopoietic stem cell transplantation?
A.E. Kurekci, O. Gursel, A.A. Atay, D. Altun, I. Aydýn, T. Caycý
Gulhane Military Medical Faculty (Ankara, TR)

Aims: In the present study, the relationship between myeloid 
engraftment time and serum LDH enzyme levels in patients, 
who underwent HSCT was studied.
Methods: The whole blood parameters and serum LDH, ALP, 
GGT, AST and ALT analyses of 25 patients, 24 of whom under-
went allogeneic and 1 autologous HSCT were studied thrice 
weekly. The parameters on the onset of preparation regimen, 
the day, in which the product infusion was peformed, 5 days 
before myeloid engraftment, the day of myeloid engraftment 
and 5 days after engraftment were evaluated and statistically 
analysed.
Results: Allogeneic HSCT was performed on 9 patients 
because of Thalassemia Major, on 6 patients because of ALL, 
on 5 patients because of AML, on 2 patients because of FAA, 
on 1 patient because of JMML and on 1 patient because of HLH 
and autologous HSCT was performed on 1 patient because 
of AML. The AST, ALT and GGT levels of 3 cases were high 
before transplantation and remained high throughout the 
transplantation period. The other patients did not have any ill-
ness, which could cause high levels of LDH and G-CSF was 
not used in any patient. No statistically signifi cant difference 
was present between the LDH levels on the onset of prepara-
tion regimen and on the infusion day (median 343 IU/L vs 374 
IU/L, p>0,05). It was detected that the LDH levels on 5 days 
before myeloid engraftment started to increase with statistical 
signifi cance (median 374 IU/L vs 433 IU/L, p<0.001), and that 
this increase continued on engraftment day and 5 days after 
engraftment and that there were no statistically signifi cant dif-
ference between the levels on 5 days before engraftment, the 
day of engraftment and 5 days after engraftment (median 433 
IU/L vs 456 IU/L vs 471 IU/L, p>0,05. It was also detected that 
the results were similar in the evaluation of cases with no eleva-
tion of transaminase levels and that LDH enzyme levels were 
not affected by high levels of transaminases. 
Discussion: In the present study, it was detected that serum 
LDH levels begin to increase 5 days before myeloid engraft-
ment and with the knowledge of intramedullary myelopoiesis 
lasts 5-7 days and postmitotic maturation period lasts 5-7 days, 
it can be suggested that this increase in LDH levels might be 
related to the increase of myelopoiesis in the bone marrow. In 
conclusion, the sequential follow up of serum LDH levels in 
patients undergoing HSCT and the detection of the period of 
increase in enzyme levels can herald subsequent engraftment.

P602
Successful haplo-identical stem cell transplantation in a 
patient with chronic granulomatous disease
M. Hönig (1), T. Niehues (2), S. Knirsch (1), C. Schütz (1), 
M. Sparber-Sauer (1), V. Mohr (1), W. Friedrich (1), A. Schulz (1)
(1)University Hospital (Ulm, DE); (2)HELIOS Klinikum 
(Krefeld, DE)

Chronic granulomatous disease (CGD) is a primary immuno-
defi ciency characterized by the defi cient generation of reactive 
oxygen metabolites by phagocytic cells. As a decisive prophy-
laxis and antibiotic therapy for bacterial and fungal infections 
usually allows the control of infections for many years, the indi-
cation for Hematopoietic Stem Cell Transplantation (HSCT) has 
been confi ned to patients for whom HLA-identical donors can 
be identifi ed.
We report on a patient who was diagnosed with X-linked 
CGD at birth (positive family history). Despite antibiotic (Cot-
rimoxazole) and antifungal (Itraconazole) prophylaxis since 
early infancy he suffered from recurrent lymphadenitis, chonic 
infl ammatory bowel disease, multiple bacterial pneumonias 
and at the age of 10 years developed pulmonary aspergillosis 
complicated by fungal osteomyelitis of his 4th rib. This com-
plication could neither be controlled by repetitive surgery nor 
systemic antibiotic and antifungal therapy for a period of more 
than 4 months. As no HLA-identical donor could be identifi ed 
he received a T cell depleted haploidentical transplant (donor: 
father; CD34+:1x10e7/kg; CD3+: 0,8x10e4/kg) after condition-
ing with Busulfan (i.v. 17,6mg/kg), Fludarabine (150 mg/m2),
Thiotepa (10 mg/m2) and Campath (1 mg/kg). Except for a pro-
longed period of 12 months with low T cell counts the trans-
plant course and follow up of more than 1 year was completely 
uneventful.
Summary: In selected patients with CGD and invasive infec-
tions not manageable with conservative or surgical measures, 
HLA-haploidentical HSCT is a therapeutic option. As patients 
with CGD have an isolated defect of phagocytic cells and nor-
mal lymphocyte function they are most probably less threat-
ened by viral disease after T cell depleted HSCT compared to 
patients with malignancies or primary T cell defi ciencies.

P603
Safety and tolerability of donortype red blood cell 
transfusion before allogeneic stem cell transplantation in 
children with major ABO mismatch
A. Jarisch (1), J. Soerensen (1), D. Klarmann (2), E. Ponstingl (1), 
J. Moscovits (1), S. Bakhtiar (1), C. Geisen (2), T. Klingebiel (1), 
P. Bader (1)
(1)Goethe University (Frankfurt, DE); (2)Red Cross Blood 
Donor Service (Frankfurt, DE)

Background: Major ABO mismatch in allogeneic bone mar-
row transplant (BMT) can cause clinical problems like severe 
transfusional reactions, acute haemolysis, delay of red blood 
cell (RBC) engraftment or manifestation of pure red cell apla-
sia, related to circulating isoagglutinin titers. Even there is no 
increased incidence of graft failure or slower engraftment of 
neutrophils and platelets ABO mismatch leads to an increase 
of transplant related mortility. 
To reduce circulating isoagglutinin titers pre transplant plasma 
exchange during conditioning period can be performed. This 
procedure can be wearing for the patient and rebound effects 
are observed. RBC depletion can cause a loss of CD34+ stem 
cells in bone marrow. A further strategy to reduce circulating iso-
agglutinin titers is in vivo immunoadsorption due to donortype 
RBC transfusion pre transplant.
Methods: From 2007-2010 13 children (median age 7 years, 
range 0.9-18) received an ABO mismatched RBC transfusion 
(2-3 ml KG BW) pre transplant under antihistaminic and ster-
oid cover. Reaction to donortype RBC and graft transfusion, 
haemolysis paramters and the trend of isoagglutinin titers were 
observed.
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Results: In this retrospective study we present the experience 
of our transplant center. During RBC transfusion no severe 
complications are observed. 10 children presented no reac-
tions, 1 child had a minimal oxygen demand and 1 child showed 
a mild hypertension and 1 child a moderate hypertension dur-
ing transfusion. Haemolysis parameters were increased in 
3 patients (LDH max. 1400 U/l and bilirubin max. 1.8 mg/dl). 
All patients showed a signifi cant reduction of isoagglutinin 
titers post donortype RBC transfusion and no reactions to ABO 
mismatched graft infusion.
Conclusion: Donortype RBC transfusion is a safe and tolerable 
procedure to reduce the isoagglutinin titers prior to allogeneic 
ABO mismatched bone marrow transplantation in children. Fur-
ther studies with more patients are needed to evaluate more 
detailed information on RBC transfusion post transplant and 
the RBC engraftment to establish this procedure as a standard 
therapy in ABO mismatched bone marrow transplantations.

P604
Moderate exercise increases natural killer cell 
cytotoxicity after allogeneic paediatric haematopoietic 
stem cell transplantation
C. Chamorro (1), V. Catalinas (1), M. Gonzalez-Vicent (2), 
M. Ramírez (2), M.A. Díaz (2), A. Pérez-Martínez (2)
(1)Universidad Europea (Madrid, ES); (2)Hospital Niño Jesus 
(Madrid, ES)

Objectives: The purpose of this study was to investigate the effect 
of moderate physical exercise on Natural Killer (NK) cell pheno-
type and cytotoxicity during the early period after allogeneic T cell 
depleted graft stem cell transplantation in pediatric patients. 
Methods: 8 patients were randomly assigned, with 4 assigned 
to an exercise group and 4 to a control group. A Bachelor of 
Science in Physical Activity and Sport designed moderate 

physical exercise program (strength and endurance). Each 
exercise session took about 60 minutes and was scheduled 
3 times a week during 10 weeks. Physical training program 
consisted on mixed supervised (at intrahospitalary gym) and 
home-based exercise program using Wii device, Wii Fit and/or 
Wii Sports software. NK immune phenotype by multiparametic 
fl ow cytometry and cytotoxic activity against K562 cell line by 
real time fl uoerescence were measured before and after physi-
cal intervention in both groups.
Results: Patients in the exercise group have a more mature NK cell 
phenotype and an increase on NK cell cytotoxicity (Figure 1). 
Conclusion: Moderate physical exercise should be a NK cell 
stimulus early after allogeneic T cell depleted graft stem cell 
transplantation in pediatric patients. These fi ndings suggest 
that moderate exercise could be a benefi cial adjuvant post 
transplant tool in paediatric allogenic stem cell transplantation.

P605
Allogeneic bone marrow transplantation in severe 
Glanzmann’s thrombasthenia complicated by antiplatelet 
alloimmunization
V. Wiegering, M. Eyrich, P.G. Schlegel, B. Winkler
University Children Hospital (Würzburg, DE)

Glanzmann’s thrombasthenia (GT) is an autosomal recessive 
disorder characterized by a lack of platelet aggregation due to 
the absence of platelet glycoprotein IIb and IIIa. Stem cell trans-
plantation is curative, but it is only indicated in selected patients 
with a severe clinical phenotype or who develop anti-platelet 
antibodies.
We report the case of a 13-month-old boy, presenting with 
very severe type 1 Glanzmann’s thrombasthenia, successfully 
treated with an HLA-identical sibling bone marrow transplant 
(BMT) complicated by antiplatelet alloimmunization.
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Ad admission he was in good clinical condition except of multi-
ple haematoma. A central venous line was inserted under plate-
let cover. 8 days late conditioning therapy with busulfan and 
cyclophosphamid was started. He received cyclosporine A and 
MTX as GVHD prophylaxis. On day +10 after transplantation 
multiple haematoma, mikrohaematuria, petechial bleedings 
and epistaxis appeared. Therefore repeated treatment with 
tranexamic acid and thrombocytes were acquired. On day +12 
thrombocytopenia developed that was unresponsive to platelet 
infusion. Alloimmunization against platelet membrane GPIIb/
IIIa (which was absent before transplantation) was detected. 
Under the idea of alloimmunization of the autologous cells 
before transplantation in the course of platelet infusion during 
Hickman implantation we administered high dosage therapy of 
immunoglobulin (20 mg/kg, IVIG). Beneath this treatment plate-
let infusion were successful and bleeding events stopped. 
Because of a respiratory and cardial insuffi ciency due to haem-
orrhagic lung oedema and fl uid overload artifi cial ventilation 
was required for 4 days. After haemadilution clinical recovery 
were observed with engraftment (complete donor chimerism) 
on day +18. Alloantibodies disappeared on day +25. The patient 
is currently doing well without bleeding signs or transplantation 
related morbidity. Donor-antibodies against platelets could not 
be detected at all measured time points.
In summary, improvement in transplant-related complications 
with current transplant regimens allows consideration of BMT 
for life-threatening non-malignant disorders such as selected 
patients with GT. While it offers a cure, GT carries signifi cance 
risks, especially the development of anti-platelet antibodies. 
Therefore platelet transfusions should minimize prior to trans-
plant. IVIG may be helpful in cases of refractory immune throm-
bocytopenia related to anti-platelet antibodies.

P606
Double cord blood transplantation in juvenile 
myelomonocytic leukaemia
K. Kállay, G. Benyó, Á. Tóth, M. Réti, V. Goda, J. Sinkó, Cs. 
Kassa, G. Kriván
United St. István and St László Hospital (Budapest, HU)

Juvenile myelomonocytic leukaemia (JMML) is a rare malig-
nant disease in childhood and can be cured only by allogeneic 
haematopoietic stem cell transplantation (Allo-HSCT). Non-
engraftment or graft rejection represents a signifi cant problem 
in these patients, especially in the HLA mismatch settings.
A one-year old boy with extreme hepato-splenomegaly was 
diagnosed with JMML. Hydroxyurea was administered for 
cytoreduction. Allo-HSCT was planned, and search for a 
matched unrelated donor was initiated but no living donor could 
be found. Thus two units of cord blood have been selected with 
the expectation that the excessive number of immunocompe-
tent cells could cope with the high tumour burden. Both cord 
blood units (CBU) were mismatched at HLA-A and HLA-DRB1 
loci (4/6) to the patient, and at the same time the two units were 
mismatched to each other at one HLA-A and two HLA-DRB1 
loci (3/6). 
A conditioning regimen according to the BuCyMel scheme 
(busulphan 4x0,8 mg/kg for 4 days, cyclophosphamide 60 mg/
kg for 2 days and melphalan 140 mg/m² one day) with rabbit 
antithymocyte-globulin (2,5 mg/kg Thymoglobin for 4 days) was 
administered. Both cord blood units were transfused on the 
same day without complications. The nucleated cell, CD34+, 
CD3+, CD19+ and Treg cell contents were 12,6x107/kg,
0,27x106/kg, 0,15x108/kg, 0,06x108/kg and 1,3x105/kg for 
CBU1, and 10,3x107/kg, 0,22x106/kg, 0,16x108/kg, 0,05x108/kg
and 2,8x105/kg for CBU2, respectively. The total nucleated cell 
(NC) dose was 23x107/kg.
Severe acute graft versus host disease (GvHD) developed early 
on day +12 in deep aplasia (skin grade III, liver and gut grade I, 
with cytokine storm and pneumonitis necessitating admission 
to the intensive care unit), which required 10 mg/kg methyl-
prednisolon to be controlled. During the aplastic phase slow 

resolution of hepato-splenomegaly could be observed. Engraft-
ment occurred on day +37 with full donor chimerism (0% CBU1, 
100% CBU2, 0% recipient). Through the four months follow-up 
time no major adverse event occurred, the patient remaining in 
complete remission with no sign of GvHD.
According to our knowledge this is the fi rst published double 
cord blood transplantation in JMML. We conclude that a high 
stem cell dose consisting of two units of cord blood is a reason-
able therapeutic approach in JMML even for children with very 
high tumour burden to cope with.

P607
Mutual fl utter of serum thrombopoietin levels and platelet 
counts in the management of thrombocytopenia in 
children undergoing peripheral haematopoietic stem cell 
transplantation
M. Petras (1), K. Miszti-Blasius (2), Z. Hevessy (2), A. Kelemen 
(1), K. Nagy (1)
(1)Borsod University Hospital (Miskolc, HU); (2)University of 
Debrecen (Debrecen, HU)

Background: Delayed platelet recovery is a well known compli-
cation in patients undergoing either autologous or allogeneic 
hematopoietic stem cell transplantation (HSCT). In the regula-
tion of megakaryocyte proliferation, thrombopoietin (TPO) has 
been shown to bear a pivotal role in the activation of antiapop-
totic and cell maturation pathways.
Objectives: To defi ne the role of the endogenous thrombopoi-
etin in the evolution of the hemopoiesis after bone marrow 
transplantation and to determine what extent the exogenous 
thrombopoietin administration accelerates the development of 
the megakaryocytic line showing the tardiest, most lingering 
maturation.
Patients: The fl uctuation of the endogenous serum thrombopoi-
etin level and the platelet count during peripherial stem cell 
transplantation was measured in the case of a child treated of 
chronic megakaryocytic thrombocytopenia for over 10 years. As 
controls, these parameters of two children concurrently under-
going autologous and allogeneic HSCT were followed.
Methods: Serum and blood samples for whole blood cell counts, 
serum thrombopoietin levels were collected and cryopre-
served twice weekly. Administration of exogenous thrombopoi-
etin (Nplate®) was indicated after engraftment during lingering 
thrombocytopenic period. Quantitative determination of the 
thrombopoietin concentrations were achieved by a sandwich 
enzyme immunoassay technique using an anti-TPO pre-coated 
96-well microplate and visualization was performed by a com-
patible ELISA microplate reader. At the time of transplantation, 
stem cell samples were collected from the donor mononuclear 
stem cell suspension, and the percentage of CD34+/CD61+ 
and CD41+/CD42a+ stem cell subpopulations was determined 
by fl ow cytometry. 
Results: The fraction of the initial megakaryocytic progenitor 
stem cell population of the donor stem cell suspensions were 
0.36% and 0.06%, 0.1% in the case of the child suffering in 
chronic thrombocytopenia and the controls, respectively. Over 
the monitoring period of the transplantations (2 months), mutual 
shifts of the TPO levels and platelet counts (engraftment > 
20.000/microliter) were detected considering the exogenous 
TPO administration in the balance after engraftment, as well.
Conclusion: Our results have underlied the stimulating effect 
of the endogenous thrombopoietin level and furthermore, the 
modulating potential of the exogenous thrombopoietin adminis-
tration has been also revealed in the thrombopoiesis after stem 
cell transplantation.
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P608
Liposomal Amphotericin B prophylaxis of invasive fungal 
infections in children and adolescents undergoing 
haematopoietic stem cell transplantation
P. Sovinz, W. Schwinger, H. Lackner, M. Benesch, V. Strenger, 
S. Schmidt, C. Urban
Medical University of Graz (Graz, AT)

Introduction: Antifungal prophylaxis in pediatric and adolescent 
patients undergoing hematopoietic stem cell transplantation 
(HSCT) is not well standardized. Liposomal Amphotericin B 
(LAMB) has a broad antifungal spectrum and a long terminal 
elimination half-life allowing intermittent administration.
Patients and methods: In 2009 and 2010, 20 consecutive 
patients (median age: 11.4 years; m: f=8:12) underwent 23 
HSCT procedures (autologous: 12, including 3 tandem trans-
plants; allogeneic: 11) for solid tumors (7), relapsed severe 
aplastic anemia or myelodysplastic syndrome (5), hematologic 
malignancies (5), Hurler’s disease (2), and Crohn’s disease (1). 
In autologous HSCT recipients, median number of CD34+cells 
was 7.46x106/kg; leukocyte engraftment occurred on median 
day +9.5. In allogeneic HSCT, stem cell sources were PBSC 
(CD34+selected and/or CD3/19 depleted) in 9, BM in 2 patients, 
from matched unrelated donors (9), matched sibling donor (1) 
and haploidentical parent (1), respectively, containing a median 
of 15,376x10 CD34+cells/kg; median day of leukocyte engraft-
ment was +11. Graft versus host disease (GvHD) occurred in 
5 patients, of whom one developed GvHD IV (skin+gut). LAMB 
prophylaxis was started in 2 patients with refractory AML on 
days -46 and -42, respectively, and in the other patients on 
median day -3, at a dose of 5 mg/kg at intervals of 3 days (15) 
or 2 days (8). Patients received a median of 11.5 prophylactic 
doses until median day + 20.5.
Results: Intervals of LAMB administration were shortened in 8 
patients during febrile episodes or CRP increase. Intermittent 
candida colonization was detected in 9 patients by weekly 
surveillance cultures. Galaktomannan testing was performed 
weekly and remained negative in 17 patients, 2 patients 
had one single positive result each; none of the 19 patients 
developed an invasive fungal infection during a median fol-
low-up of 10 months. One patient with refractory AML-relapse 
and GvHD IV on multimodal immunosuppression repeatedly 
showed positive galaktomannan tests; despite continuous 
preemptive antifungal therapy with LAMB alternating with 
caspofungin the patient developed aspergillus pneumonia 
and died on day +140. LAMB infusions were tolerated well; 
main side effect was hypokalemia which had to be substituted 
in 20/23 courses.
Conclusions: LAMB prophylaxis was able to prevent invasive 
fungal infections in 19/20 pediatric and adolescent recipients of 
autologous or allogeneic HSCT with tolerable side effects.

P609
Sibling transplant for aplastic anaemia: parvovirus B19 
infection in donor doesn’t interfere with engraftment
O. Ziino, A. Grigoli, P. Farruggia, D. Russo, A. Trizzino, S. Tropia, 
P. D’Angelo
Oncoematologia Pediatrica Ospedale Civico e di Cristina 
(Palermo, IT)

Introduction: Parvovirus B19 (PV B19) infection affects selec-
tively erythroid progenitors which have a rapid turn over and 
present a specifi c receptor. In most of cases the clinical syn-
drome associated to PV B19 is benign with a prompt antibody 
response capable of an effi cient virus clearance, but occasion-
ally the infection may be persistent.
Case report: This case regards a 14 year-old girl affected by 
severe aplastic anemia documented by clinical and hemato-
logical conditions and confi rmed by bone marrow biopsy. Her 
9 year-old sister was HLA matched, and so, according to inter-
national criteria a sibling bone marrow transplantion (BMT) 
was scheduled. Pre-transplant screening for viral infection was 

negative both for donor and recipient, but just two days before 
the start of conditioning regimen the donor presented a syn-
drome compatible with PV B19 infection, confi rmed by PCR-
DNA virus detection. The BMT was stopped and the patient 
received immunosuppressive therapy based on steroids, 
cyclosporin A (CyA) and Anti-thymocyte Globulin (ATG), but 
unfortunately there was no response. The subsequent search 
of a matched unrelated donor was ineffective. The levels of 
virus DNA load, monitored both in donor’s serum and bone 
marrow, were pretty stable for about 16 weeks and apparently 
unmodifi ed by a therapeutic cycle of intravenous Immunoglobu-
lin (IVIG). Only after more than 4 months the viral DNA disap-
peared from donor’s serum and a progressive decrease of viral 
load was observed in bone marrow. As the patient presented 
an increasing transfusion support we decided to go on with the 
transplantation program. 
Transplant details are in table 1.
No transfusion support was necessary after engraftment. PCR 
for PV B19 on BM at day + 60 is negative.
Conclusion: A positive PCR for parvovirus in donor’s bone 
marrow plausibly doesn’t affect the engraftment and do not 
correlate with virus transmission.

P610
A child with juvenile myelomonocytic leukaemia and 
monosomy 7 treated with allogeneic haematopoietic stem 
cell transplantation and all-trans retinoic acid
O. Gursel, A.E. Kurekci, D. Altun, A.A. Atay, M. Bahce
Gulhane Military Medical Faculty (Ankara, TR)

Introduction: JMML that constitutes 1% of the childhood leuke-
mia is a rare disease and fails to respond to chemotherapy. 
The curative treatment of the disease is allogeneic HSCT and 
it is fatal at the rate of %90 in the cases who do not undergo 
HSCT. We present a pediatric JMML case with monosomy 7 in 
which ATRA used as a differentiating agent after the allogeneic 
transplantation.
Case Report: A 7 year-old boy admitted to our hospital with ecchy-
moses on his body. Physical examination revealed splenomegaly, 
7 cm below costal margin. The hemoglobin level was 9.8 g/dL, 
MCV was 92 fL, WBC was 65300/ L and the number of plate-
let was 22000/ L. The total monocyte number was found to be 
24161/ L. Peripheral blood smear showed 13% myeloblast, 
36% monocyte and the number of myeloid precursors was 
16200/ L. Bone marrow examination showed 16% myeloblast 
and 40% monocyte consistent with JMML. Cytogenetic analysis 
of bone marrow displayed monosomy 7. He received induction 
and consolidation treatment according to the AML BFM 2004 
high-risk treatment protocol. After remission was achieved he 
underwent HSCT from his HLA-identical brother. The product, 
containing 2.4x106 /kg CD34+ stem cell, was infused after 
the myeloablative treatment with busulfan (120 mg/m²/day, 
4 days) and cyclophosphamide (60 mg/kg/day, 2 days). Triline-
age engraftment (erythroid, platelet and myeloid) occurred on 
days +17, +18, and +28, respectively. Cyclosporine A and meth-
otrexate were utilized as GVHD prophylaxis. ATRA was started 
(45 mg/m²/day) on day +60 for 15 days and this treatment was 
administered for once every three months during a year. He is in 
complete remission for three years after transplantation. 
Discussion: In JMML patients, chemotherapy usually fails and 
there is only one curative treatment option; HSCT. Relapses 
occur at the rate of 30-40% after the transplantation and these 
relapses usually appear within two years. Data on the use of 
ATRA in JMML cases are very limited.
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The negative prognostic factors in our patient were the patient’s 
age at diagnosis as he was 7 years old, monosomy 7 and the 
low number of platelets. These factors posed high risk for the 
patient. Herein, we present a child with JMML and monosomy 
7 who is in remission for longer than two years with the use of 
HSCT and ATRA.

P611
Bone marrow as a source of haematopoietic progenitors 
showed less severity of cGvHD in children: report of a 
single centre in Mexico
R.M. Navarro-Martin del Campo, A.L. Orozco-Alvarado, 
F. Sanchez-Zubieta, M.M. Ortiz-Sandoval, L. Toro-Castro, 
O. Gonzalez-Ramella
Hospital Civil (Guadalajara, MX)

Introduction: Chronic graft versus host disease (cGvHD) is a 
well defi ned entity with devastating implications in post trans-
planted patients; there is controversy about the predisposing 
factors, being the source of the Hematopoietic progenitors one 
of them, thus we analyzed the profi le of cGvHD in our center. 
Methods: During June 2003 to June 2010 forty fi ve pediatric 
patients underwent allogenic stem cell transplantation, either 
from identical HLA sibling donor or at minimum 4/6 matched 
related or unrelated cord blood (RCB/UCB). Nine cases were 
excluded of the analysis because 8 presented fail to engraft and 
1 early death by anaphylaxis. Age of patients ranged between 
1 to 18 years, diagnosis comprised malignant and non malig-
nant diseases. Graft versus host disease prophylaxis consisted 
on cyclosporine until 12 months after transplantation and short 
pause of methotrexate. 
Results: Sources of hematopoietic progenitors were: Bone Mar-
row (BM) in 75%, RCB in 3%, UCB 19% and BM plus PBSC 
in 3% of the cases. cGvHD defi ned by the NHI working group 
criteria was present in 7 of the 36 analyzed cases (19%). Of 
this group global scoring was severe only in one case (14%) 
whereas mild to moderate in rest of cases (86%). All cases 
were related with previous acute graft versus host disease 
(aGvHD). Cytomegalovirus infection was detected in 71.4 % 
of cases with cGvHD within day +16 to +50; female donor sex 
was not related either with the presence or severity of cGvHD. 
Treatment of cGvHD was based on Calcineurin inhibitors, 
combined either with local/systemic steroids, Bronchodilators, 
Mofetil Micophenolate, PUVA was added in one case with scle-
roderma. All patients received nutritional, psychological and 
periodical assessment by specialist in each affected area. All 
patients with cGvHD are alive and have a good quality of live, 
integrated to school and work.
Conclusion: In our population most cases of cGvHD were mild 
to moderate. We are convinced that the most important factor 
related to this tendency is that we mainly use BM as a source 
of hematopoietic progenitors; because prophylaxis as well as 
treatment of cGvHD did not differ from those used elsewhere. 
Although the number of patients analyzed in this report is small 
we considered it consistent.

Haemoglobinopathy and Inborn errors 
of metabolism

P612
Haematopoietic stem cell transplantation for 

-thalassaemia major: the French experience
C. Galambrun (1), Y. Bertrand (2), P. Bordigoni (3), P. Frange 
(4), G. Michel (1), S. Ducassou (5), G. Socié (6), H. Rubie (7), 
V. Mialou (2), E. Plouvier (8), J.P. Vannier (9), C. Paillard (10), 
C. Pondarré (2), I. Thuret (1)
(1)Service Hématologoe pediatrique (Marseille, FR); (2)Service 
Hématologoe pediatrique (Lyon, FR); (3)Service Hématologoe 
pediatrique (Nancy, FR); (4)Service immunologie pédiatrique 
(Paris, FR); (5)Service Hématologoe pediatrique (Strasbourg, 
FR); (6)Hôpital St Louis (Paris, FR); (7)Service Hématologoe 
pediatrique (Toulouse, FR); (8)Service Hématologoe pediatrique 
(Besançon, FR); (9)Service Hématologoe pediatrique (Rouen, FR); 
(10)Service Hématologoe pediatrique (Clermont-Ferrand, FR)

Objectives: In order to describe the results of allogeneic HSC-
transplantation for -Thalassemia Major in France, a retrospec-
tive study of all patients transplanted in France was conducted 
by the national center for -thalassemia in collaboration with 
the French Society of BMT (SFGM) using the European data 
base PROMISE.
Characteristics of population: Between December 1985 and 
2007, the French transplant program included 108 patients with 

-Thalassemia Major who received HSC-transplantation. Their 
median age at transplant was 6.2 years (0.7-32). The median 
follow-up was 12 years. As liver biopsy was available in only 
41% of the patients, stratifi cation according to the Pesaro risk 
factors was done as follow: class 1, 2, 1 or 2, 2 or 3 and 3. 88 % 
of the patients were class 1, 2 or 1 or 2. 26% of the patients 
had splenectomy before transplant. Most of the patients (95 
out of 108) received conditioning regimen consisting in Busul-
fan and Cyclophosphamide. Antithymocyte globulin (ATG) was 
progressively added over time in order to improve engraftment 
and 57 patients received ATG as part of the conditioning. All 
but 12 patients received a graft from an HLA-matched sibling 
donor (MSD) and 96 out of 108 were transplanted with bone 
marrow source. 
Results: The 10-year probabilities of overall survival (0S) and 
thalassemia-free survival (TFS) were 88.8 % ± 5.9% and 69.4% 
± 8,6% respectively. 13 patients died. 24 patients had graft fail-
ure, of whom 11 received a second transplant (6 successfully). 
After the second transplant TFS increased to 75,9%. 
In univariate analysis, Pesaro risk class was associated with 
overall survival (p<0.001) and TFS (p<0.001). Use of ATG and 
more recent transplant (date of BMT after April 1994 = median 
date of BMT) signifi cantly decreased the risk of graft failure and 
improved the TFS. Age at transplant impacted on the overall 
survival (p=0.003), and the use of matched sibling donor (MSD) 
on TFS (p=0.003). 
In multivariable analysis, factors signifi cantly associated with 
improved TFS were the use of a MSD, splenectomy before 
transplantation, Pesaro classifi cation 1 or 2 and transplanta-
tion performed after Apr1994. Overall survival remained only 
impacted by Pesaro classifi cation. 
Conclusion: This national study conducted over a 22-years 
period showed that genoidentical HSC- transplantation for 
young children using BuCy conditioning and ATG is a valid 
treatment option for -Thalassemia Major.



S156

P613
Intravenous busulfan in young children with 
thalassaemia undergoing haplo-identical haematopoietic 
stem cell transplantation from mother
P. Sodani (1), J. Gaziev (1), A. Isgrò (1), K. Paciaroni (1), 
C. Alfi eri (1), M. Marziali (1), M.D. Simone (1), A. Roveda (1), 
G. De angelis (1), C. Gallucci (1), G. Isacchi (2), F. Zinno (2), 
G. Adorno (3), A. Lanti (3), G. Lucarelli (1)
(1)Mediterranean Institute of Hematology (Rome, IT); 
(2)Tor Vegata University (Rome, IT); (3)Policlinico Tor Vegata 
(Rome, IT)

Hematopoietic stem cell transplantation (HSCT) remains the 
only curative option for patients with thalassemia. Advances in 
hematopietic SCT, supportive care and tissue typing techiques 
have steadlily led to consider this curative approach also for 
patients who lack matched related donor using mismatched 
related donor. Preparatory regimen for BMT of patients with 
thalassemia must achieve two objectives:elimination of the dis-
order marrow and establishment of a tolerant environment that 
will permit transplanted marrow to survive to trith.
High-dose busulfan (Bu) combined with cyclophosphamide 
(Cy) is the preferred preparatory regimen for patients with tha-
lassemia. In the present study, we hypothesized that intravenous 
Bu is safe and associated with low toxicity, a high engraftment 
rate, low severe acute or chronic GVHD. Eleven patients with 
thalassemia major were conditioned with 60 mg/kg hydroxyu-
rea and 3 mg/kg azathioprine from day -59 to -11, fl udarabine 
30 mg/m² from day -17 to -11, starting on day -10 patients were 
given weight-based iv. busilvex with targeted dose adjustment 
(target AUC range, 900-1350 Molmin) instead of oral Bu, 
and 200 mg/kg cyclophosphamide, 10 mg/kg Thiotepa, and 
12 mg/kg ATG (Fresenius) daily from day -5 to -2. Intravenous 
Bu doses were based on actual patient body weigh and was 
administered over 4 consecutive days in 4 divided doses as an 
intravenous infusion (concentration, 0.6 mg/mL) for 2 hours. No 
hepatic VOD prophylaxis was given. 
Patients received CD34+ mobilized peripheral and bone mar-
row progenitor cells from mismatched mother.T-cell dose was 
adjusted to 3x105/kg by fresh marrow cell addback at the time 
of transplant. Two patients reject their grafts, and 9 showed 
full chimerism with functioning grafts at a median follow-up of 
16 months. None of the 9 patients who showed full chimerism 
developed acute GVHD and organ toxicity. 
These results suggest that maternal haploidentical HSCT is fea-
sible for patients with thalassemia who lack a matched related 
donor, and the low toxicity profi le observed in our study resulted 
from the use of intravenous Bu and the more conservative tar-
get range with therapeutic drug monitoring.

P614
Purifi ed T-depleted, CD34+ peripheral blood and bone 
marrow cell transplantation from haplo-identical mother 
to child with thalassaemia
P. Sodani (1), J. Gaziev (1), A. Isgrò (1), K. Paciaroni (1), C. 
Alfi eri (1), M. Marziali (1), M.d. Simone (1), A. Roveda (1), G. De 
Angelis (1), C. Gallucci (1), F. Torelli (1), G. Isacchi (2), F. Zinno 
(2), F. Landi (2), G. Adorno (3), A. Lanti (3), G. Lucarelli (1)
(1)Mediterranean Institute of Hematology (Rome, IT); 
(2)Tor Vergata University (Rome, IT); (3)Policlinico tor Vergata 
(Rome, IT)

Feto-maternal microchimerism suggests immunological toler-
ance between mother and fetus. Thus, we performed primary 
hematopoietic stem-cell transplantation (HSCT) from mis-
matched mother to thalassemic patient without an HLA-identi-
cal donor. 31 patients with thalassemia major were conditioned 
with 60 mg/kg hydroxyurea and 3 mg/kg azathioprine from day 
-59 to -11, 30 mg/m² fl udarabine from day -17 to -11, 14 mg/kg 
busulfan starting on day -10 were administered orally 3 times 
daily over 4 days in the fi rst 17 patients,and corresponding 
dose of busulfan give intravenous in the following 14 patients, 

and 200 mg/kg cyclophosphamide,10 mg/kg Thiotepa, and 
1o mg/kg ATG (Fresenius) daily from day -5 to -2. 23 patients 
received CD34+ mobilized peripheral and bone marrow pro-
genitor cells; 8 patients received marrow graft selected PBSC 
CD34+ and BM CD3/CD19 depleted. T-cell dose was adjusted 
to 2 x 105/kg by fresh marrow cell addback at the time of trans-
plant. Both groups received cyclosporine for graft versus host 
disease (GVHD) prophylaxis for two months post transplant. 
Two patients died (cerebral EBV lymphoma or CMV pneu-
monia), sseven patients reject their grafts, and 22 showed 
full chimerism with functioning grafts at a median follow-up of 
43 months. None of the 22 patients who showed full chimerism 
developed acute or chronic GVHD. To analyze immunohema-
tologic reconstitution, particularly of natural killer (NK) cells, we 
evaluated 13 thalassemia patients after 20 and 60 days and 1 
year posttransplantation with T cell-depleted HLA-haploidenti-
cal stem cells. NKs were among the fi rst lymphocytesto repopu-
late the peripheral blood. At day 160, an increase in primitive 
BM progenitor cells paralleled small increases in CD41, naive 
CD41, and thymic naive Th cells. A signifi cant increase in CD41 
and CD81 markers paralleled an increase in CD32CD161 NKs, 
especially with full engraftment.In patients with stable mixed 
chimerism we observed very low levels of CD3 donor chimer-
ism early after transplant that increased over time, but a stable 
population of high donor NK cells, suggesting a role of these 
cells on donor engraftment. Six patients around days 100-150 
post transplant experienced a rise in the copy number of EBV 
DNA. These results suggest that maternal haploidentical HSCT 
is feasible for patients with thalassemia who lack a matched 
related donor.

P615
Myeloablative BMT in young adults with sickle-cell 
disease: the French experience
M. Kuentz, M. Robin, N. Dhedin, Y. Hicheri, R. Peffaut de 
Latour, P. Rohrlich, P. Bordigoni, G. Socie, C. Cordonnier, 
F. Bernaudin on behalf of SFGM-TC

Allogeneic BMT is currently the only curative treatment for 
sickle cell disease. However, in adult patients, myeloablative 
conditioning is usually considered as excessively toxic and 
non-myeloablative procedures have resulted in high rejection 
rates or frequent mixed chimerism. We report here the French 
experience of myeloablative BMT in young adults, using a pre-
parative regimen previously successful in children.
Patients and methods: 12 SCD patients 16 to 28 years old were 
transplanted in 5 french centers between 1999 and 2009. All 
patients received the same BU-CY +ATG preparative regimen. 
Reason for transplant included a stroke history in 4 patients, 
asymptomatic pulmonary hypertension in 1 patient, and fre-
quent vasoocclusive crisis and/or acute chest syndrome in all 
the others. The median follow-up of surviving patients is cur-
rently 36 months. 
Results: All patients engrafted (mean time for PMN > 0.5x109/
L: 23days) and no rejection was observed. A patient with previ-
ous severe CNS vasculopathy and moya-moya, had a mas-
sive intracerebral haemorrhage at day 32 after transplant and 
died. Early toxicity included also a sub-dural haemorrhage suc-
cessfully evacuated in a patient without any previous cerebral 
vasculopathy. Other early complications included seizures, 
viral pericarditis, bacteriemia and CMV reactivations, but no 
veno occlusive disease was observed. Four patients had acute 
GVHD grade II that responded to Prednisone treatment. Two 
patients had limited chronic GVHD, one with severe peripheral 
thrombocytopenia; however, both episodes resolved and the 
patients do not currently receive any immunosuppression. Only 
one death was observed, resulting in an overall survival and 
disease-free survival of 92% at 3 years. All survivors have the 
Hb electrophoretic profi le of their donor and a normal Hb level. 
DNA-chimerism was characterized as full-donor. 
Conclusion: This experience demonstrates that myeloabla-
tive allogenic BMT is feasible in selected young adults with 
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SCD: The overall results are similar to those obtained in 
younger children. A stable long-term full chimerism and cure 
has been achieved in all survivors. Although this experience is 
limited, it suggests that myeloablative BMT could be proposed 
to young adults who have an HLA identical sibling and had non-
severe disease during childhood but developed severe criteria 
during adulthood such as a tricuspid regurgitant jet velocity at 
least 2.5 m/second.

P616
Haematopoetic stem cell transplantation in 
thalassaemia: Turkish experience
A. Yesilipek, M. Ertem, M. Cetin, H. Oniz, S. Kansoy, A. Tanyeli, 
S. Anak, A.E. Kurekci, G. Gedikoglu, V. Hazar on behalf of the 
Turkish Pediatric Stem Cell Transplantation Group

Nearly half of the thalassemia transplants have been per-
formed in the same center (Pesaro, Italy) which is highly spe-
cialized on this topic. It is important to document national data 
of the countries like Turkey where  thalassemia is more prev-
alent. Here, we present the results of HSCT for  thalassemia 
patients on behalf of Turkish Pediatric Stem Cell Transplanta-
tion Group.
Between Jan 1991-June 2009, 245 children with  thalassemia 
major who underwent fi rst allo HSCT in 9 centers in Turkey with 
a minimum one year follow-up were enrolled this study. Male/ 
Female ratio was 129/116 and the median age was 6,6 (range 
1-22 years). Median ferritin level was 2203 ngr/ml, ranging from 
74 to 12084 ngr/ml. Forty-one of patients were in Class I, 137 
were in Class II, 63 were in Class III and it is not available for 11 
patients. Stem cell sources were bone marrow in 88, peripheral 
blood in 137 and cord blood in 20 transplantations. All donors 
were HLA matched related donors. Conditioning regimens con-
sisted of BU + CY in 95, BU+CY+ATG in 100, Pesaro Protocol 
26 in 40, BU+CY+ Tio-Thepa (TT) in 3. Patients received CsA 
alone or in combination with MTX or metylprednisolon for graft 
versus host disease (GvHD) prophylaxis. 
The median time to achieve absolute neutrophil recovery was 
15 days (range 9-40 days) and platelet recovery was 20 days 
(range 7-92 days). Median engraftment times were earlier in 
PBSCT patients compared to BMT group, 13 to 16 days for 
neutrophil and 17 to 24 days for platelet recovery, respectively 
(p<0.001).Median follow-up period after HSCT was 61 months, 
ranging from 14-231 months. Acute GvHD was observed in 
42 children, 31 of which had Grade II-IV. Chronic GvHD have 
occurred in 29 patients, 8 with extended form. Thalassemic 
reconstitution has been observed in 43 transplantations. Nine-
teen patients died in the fi rst 100 days and transplantation 
related mortality (TRM) was found as 7.75%. Distributions of 
TRM according to risk classifi cation were: Class I: 9.75%, Class 
II: 7.69% and Class III: 6.35%. Seventeen patients were lost 
after 100 days. Infections, GVHD and bleeding were prominent 
causes of mortality. EFS (thalassemia free and alive) and OAS 
were 68,0% and 85.0%, respectively.
In conclusion, collecting national data from different countries in 
which  thalassemia is more frequent provide management of 
this group of patients more effi ciently. The results of this study 
confi rm that HSCT can offer cure for thalassemic patients.

P617
Favourable balance of allo-SCT at a long-term 
follow-up for patients with -thalassaemia from countries 
with limited resources
S. Marktel, M.P. Cicalese, A. Crotta, B. Cappelli, R. Chiesa, 
C. Evangelio, M. Fossati, S. Napolitano, L. Lorioli, M. Frittoli, 
F. Barzaghi, F. Ferrua, C. Soliman, A. Assanelli, A. Biffi , R. 
Miniero, R. Fiori, A. Aiuti, F. Ciceri, M.G. Roncarolo
Scientifi c Institute H S Raffaele (Milan, IT)

Allo-SCT from a matched family donor (MFD) offers a hope for 
cure to  thalassemia patients (Bthal pts) from countries with 

limited resources. Between 2005 and 2009, 58 consecutive 
Bthal pts underwent SCT from a MFD at our center (56 from 
an HLA-identical and 2 from a pheno-identical family donor). 
Median age 8 years (2-17), origin: Lebanon (9), Iraq (19), Pal-
estine (3), Syria (22), Egypt (2), other (3). Two pt were in class 
I, 28 in class II and 28 in class III. Class I-II pts were conditioned 
with ivBu-Cy200 mg/kg (+TT 10 mg/kg if <4 years). Class III pts 
were conditioned with ivBu-Cy160mg/kg-Flu100 mg/m² or, from 
April 2007, ivBu-Cy160 mg/kg-Flu150 mg/m²-ATG7.5 mg/kg 
(Thymoglobuline®) (Chiesa et al, BBMT 2010). GVHD prophy-
laxis consisted of CyA and short Mtx (+ methylprednisolone for 
30 days for pts not receiving ATG). The source of stem cells 
was unmanipulated BM. Fifty-four pts engrafted donor cells. 
Four class III pts had primary graft failure, among these 2 
died in aplasia and 2 had autologous reconstitution (1 cured 
by 2ndSCT, 1 chose medical management). The incidence of 
acute GvHD II-IV was 8/54 (5 grade II, 2 grade III, 1 grade 4) 
and mortality 1/54 evaluable pts. Six pts had secondary graft 
failure and were all rescued by 2ndSCT. Nine pts developed 
mild chronic GVHD, among these 2 had vitiligo as only mani-
festation. Pts were discharged to their country between 6 and 
12 mo following SCT. A follow-up phone contact at a median of 
32 months from allo-SCT (11-61), evidenced that one Iraqi pat-
ent experienced late graft rejection and died of cardiovascular 
failure due to lack of transfusion support. All other pts are alive 
with 100% Lansky score and have returned to school. With 
the exception of non-resolved vitiligo, only 2 pts, transplanted 
from the pheno-identical mother, currently off chronic immuno-
suppressant, still have signs of chronic GVHD evidenced by 
xerostomia, atrophy and ulcers of the buccal mucosa. Overall 
survival is 93% (96% in class I-II, 89% in class III), current thal 
free survival 91% (96% in class I-II pts and 85% in class III). 
In conclusion, in Bthal pts from countries with limited resources 
discharged home 6-12 mo post SCT at a long term follow-up 
the risk benefi t ratio of allo-HSCT is still in favor of transplanta-
tion. It is particularly benefi cial to offer allo-HSCT from a well 
MFD to pts with less advanced disease, as the incidence of 
mortality and graft failure following a myeloablative condition is 
particularly low.

P618
Outcome of haematopoeitic stem cell transplantation for 
RAG1/2-defi cient severe combined immunodefi ciency or 
Omenn syndrome
A. Gennery, M.A. Slatter, L. Grandin, A. Fischer, M. Cavazzana-
Calvo, L.D Notarangelo, P. Landais on behalf of the Inborn 
Errors Working Party

Objective: Omenn Syndrome (OS), a combined T and B cell 
defi ciency due to “hypomorphic” mutations in genes usually 
associated with SCID, particularly RAG1/2, is generally classi-
fi ed as a T lymphocyte defi ciency within the group of “non-SCID 
PID”1. Outcome of HSCT for SCID is better than that for other 
PID2. We compared outcome of HSCT for OS with RAG1/2 
SCID.
Methods: Analysis of outcome in patients with OS or RAG1/2 
SCID from data submitted to the European registry between 
1995-2005. The product-limit method estimated cumulative 
survival; the log-rank test compared survival between groups.
Results: There were data on 11 SCID, 24 OS between 1995-99, 
34 SCID, 20 OS between 2000-05. There were no signifi cant 
differences between recipient/donor distribution or transplant 
characteristics in each time period. In 1995-99, SCID patients 
were transplanted at an older age than OS patients (p=0.04). 
In each time period, survival was similar for SCID and OS, 
although overall improved in 2000-05. 
Conclusion: Whilst outcome of HSCT for SCID is overall better 
than for other PID, and results are improving, it is surprising that 
the outcome of HSCT for OS is as good as that for T-B-NK+ 
RAG-defi cient SCID. This suggests that the molecular defect 
may have an impact on outcome, regardless of phenotype. 
These results will provide impetus to further understand and 
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address the problems associated with transplanting patients 
with RAG defi ciency.
1. Notarangelo LD, et al. J Allergy Clin Immunol 2009; 124:

1161-1178.
2. Gennery AR, et al. J Allergy Clin Immunol 2010;

126:602-610.

P619
Management of graft failure in MPSI patients receiving 
HSCT: a single-centre experience
M.A. Saif (1), B. Bigger (2), S. Jones (1), J.E. Wraith (1), 
J. Page (1), R. Wynn (1)
(1)Royal Manchester Children’s Hospital (Manchester, UK); 
(2)MPS Stem cell Lab (Manchester, UK)

Mucopolysaccharidosis type I-Hurler Syndrome (MPSIH) 
is caused by the defi ciency of lysososmal enzyme -L-
Iduronidase (IDUA). Allogeneic Hematopoietic Stem Cell 
Transplant (HSCT) can provide the defi cient enzyme by donor 
derived cells which are capable of delivering enzyme either 
directly to the defi cient cells or by cross correction. In contrast 
to the malignant disorders where the loss of donor chimerism 
almost invariably means disease relapse, chimeric states in 
MPSIH can sometimes deliver acceptable levels of defi cient 
enzymes. We describe our experience of managing primary 
graft failure in MPSIH patients in this single centre study. 
Methods: For monitoring donor chimerism, we use polymerase 
chain reaction based amplifi cation of short tendem repeats to 
identify polymorphisms. Patients have their blood samples taken 
monthly (3 months) and then 3monthly (one year) or more if clini-
cally indicated. Graft function is measured by IDUA assay or Der-
matan Sulphate (DS) and Chondroiton Sulphate (CS) ratio. Graft 
failure is defi ned as either a donor chimerism level of less 20% or 
higher with evidence of graft dysfunction eg; rising DS/CS ratio. 
Results: Over the last 10 years 52 MPSIH patients received 
allogeneic HSCT in our centre. Cumulative incidence of graft 
failure in all patient transplanted between 2001 to 2005 was 
26.1% (6/23). Since 2005 this fi gure is 7% (2/28). In 2005 we 
changed our transplant protocol which now involves in vivo 
T cell depletion and administration of busulphan with PK moni-
toring. 42% received HSCT from matched family donor and 
58% from matched unrelated donor. Source of stem cell was 
cord blood (n=3), bone marrow (n=4) and peripheral blood stem 
cells (n=1). 75% (n=6) had failed to achieve 100% donor chi-
merism at 3 months post fi rst HSCT. None of them received 
donor lymphocyte infusion (DLI). They all received second 
HSCT with reduced intensity conditioning and T cell depletion 
and achieved full donor engraftment. Over all long term survival 
in this group was 75% (n=6). 
Discussion and conclusion: In contrast to the malignant HSCT, 
mixed chimerism in MPSIH does not require donor lymphocytes 
to generate graft versus leukaemia effect. In our centre results 
of second transplantation from the same donor, except where 
a cord donor is used in the fi rst transplant seems a promising 
approach. It is therefore our practice to monitor donor chimer-
ism closely and use a second transplant instead of DLI for man-
agement of graft failure.

P620
Allogeneic HSCT can eradicate allo-immune response to 
replacement therapy in Lysosomal Storage Disorders and 
should be considered as a treatment option for immune 
tolerance induction where inhibitory antibodies render 
replacement therapy ineffective
M.A. Saif (1), K.E. Brookes (2), J. Mercer (1), B. Bigger (2), 
S. Jones (1), J.E. Wraith (1), R. Wynn (1)
(1)Royal Manchester Children’s Hospital (Manchester, UK); 
(2)MPS Stem cell Lab (Manchester, UK)

Lysosomal storage disorders (LSDs) are caused by defi ciency 
of lysosomal enzymes. The treatment options include enzyme 

replacement therapy (ERT), allogeneic Haematopoietic Stem 
Cell Transplant (HSCT) and substrate reduction therapy. ERT 
can generate immune response and inhibition of ERT by high 
titre antibodies (>1:10,000) has been recognised as a signifi cant 
problem. To evaluate HSCT as an immune tolerance induction 
mechanism we studied the immune response after exposure to 
ERT and subsequent to the allogeneic HSCT in Mucopolysac-
charidosisI (MPSIH) patients. 
Methods: We developed, omptimized and validated IgG ELISA 
and functional assays to quantify the antibodies and assess 
their functional nature. We analysed the blood specimens from 
six MPSI patients before and after exposure to ERT (Aldura-
zyme 0.58 mg/kg, iv weekly for 3 months) and subsequently 
on regular intervals after HSCT. The peripheral blood leucocyte 

-L-Iduronidase (IDUA) levels were measured to confi rm the 
delivery of enzyme by cellular therapy (post HSCT). 
Results: All six patients generated immune response with very 
high titre positivity (1:130000 serum dilution or higher). Median 
time (after exposure of aldurazyme) to fi rst positive ELISA test 
was 25.5 days (range 17-110). Functional assays showed up 
to 40% inhibition of enzyme in vitro. Median time to maximum 
immune response was 55 days (range 17-110). Median dura-
tion of follow up was 177 day (range 122-213). All recipients of 
HSCT achieved full donor engraftment. All six patients dropped 
the antibody titres to less than 1:10,000 within a median period 
of 101 days (range 42-137) with half of them (n=3) showing no 
detectable alloantibody response against aldurazyme. 
Discussion: The inhibition of replacement therapy is critical in 
certain illnesses eg; infantile pompe and severe haemophiliac 
disorders. The immune tolerance induction regimens and phar-
macological inhibitor bypassing agents are not only expensive 
and work slowly but also carry serious risks. High mortal-
ity has been reported in CRIM negative infantile Pompe dis-
ease patients who generated immune response. Signifi cantly 
improved outcome of paediatric HSCT offers a viable manage-
ment option as tolerance induction mechanism in refractory 
cases.
Conclusion: Allogeneic HSCT offers a treatment option in 
refractory allo immune disorders where immune response can 
cause treatment failure resulting in serious clinical deterioration 
and mortality.

P621
Haematopoietic stem cell transplantation for 
Wiskott-Aldrich syndrome in Israel
P. Stepensky (1), I.B. Resnick (1), M.Y. Shapira (1), G. Goldstein 
(2), I. Zaidman (3), B. Bielorai (2), R. Or (2), J. Stein (4), 
A.C. Krauss (4)
(1)Hadassah Medical Center (Jerusalem, IL); (2)Sheba Medical 
Center (Tel Aviv, IL); (3)Meyer Children’s Hospital (Haifa, IL); 
(4)Schneider Children’s Medical Center of Israel (Petah Tikva, IL)

Introduction: Hematopoietic stem cell transplantation (HSCT) 
is currently the only curative treatment for Wiskott-Aldrich syn-
drome (WAS). 
Aim: WAS is a rare disorder, affecting about 4 per million live 
births. Experience with HSCT is available but limited, and out-
come data is needed to plan the best treatment regimen. We 
report data on 13 patients with severe WAS phenotype who 
underwent HSCT at four Israeli centers from 1996 to 2010. 
Methods: Thirteen patients (aged 0.16 to 6.6 years, median 
3.25 years) underwent 15 allogeneic HSCTs for treatment of 
WAS. The conditioning regimens used included Busulfan (Bu) 
16 mg/kg + Cyclophosphamide (Cy) 200mg/kg in 6 patients. In 
one patient Bu 16 mg/kg + Cy 120mg/kg was augmented with 
Thiotepa. Seven patients were conditioned with Fludarabine-
based (Flu) regimens. ATG was added in 8 transplants. Donors 
included a four matched siblings (in 2 cases from umbilical 
cord blood (UCB), 2 matched unrelated donors, one matched 
family donors, 4 unrelated UCB’s and 2 haploidentical family 
donors. Two patients required second transplantations. Follow 
up through October 2010 ranged from 3 to 130 months.
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Results: Twelve of 13 patients are alive with a median fol-
low up of 40 months. Eleven survived with complete clinical, 
immunologic and hematologic recovery. A 6.5 year old boy who 
received a transplant from a matched family donor after Flu-Bu 
conditioning. He experienced primary graft failure and under-
went a second transplantation after reconditioning with Cy 
but unfortunately did not demonstrated engraftment and died 
two and half months after from multiorgan failure. One patient 
who underwent haploidentical transplantation demonstrated a 
mixed chimeric state; he had clinical and immunologic recovery 
but continued to suffer from thrombocytopenia. Another patient 
who underwent haploidentical HSCT also developed mixed chi-
merism; he developed autoimmune thrombocytopenia that was 
successfully treated with immunoglobulins, steroids and Rituxi-
mab. Four patients developed aGvHD grade 2-4 and three of 
them subsequently developed chronic limited GvHD.
Conclusion: HSCT in children with WAS is associated with a 
good survival rate. The results from UCBT are comparable with 
other graft sources, and in this small group of patients dem-
onstrated better results as compared to haploidentical donors. 
Further studies to determine the best conditioning regimen and 
optimal alternative donor are required.

P622
Successful treosulfan-based conditioning in patients with 
inborn errors: a single-centre experience
P. Comoli, D. Poddighe, L. Calafi ore, E. Bergami, M. Pozzi, 
C. Visconti, B. Rundo, P. Guerini, G. Ottonello, N. Zavras, G. 
Giorgiani, F. Bonetti, M. Zecca
Fondazione IRCCS Policlinico San Matteo (Pavia, IT)

Objective: To examine the feasibility, safety and effi cacy of a 
preparative regimen with treosulfan/thiotepa/fl udarabine in 
patients with inborn errors given allogeneic marrow transplan-
tation at a single center. 
Patients and methods: the 7 patients enrolled (4 males and 
3 females with a median age at transplant = 1 year, range 0,2-16 
years) were transplanted for SCID (n=2), malignant osteopet-
rosis (n=2), Wiskott-Aldrich syndrome (n=1), Severe Congeni-
tal Neutropenia (n=1), and Diamond-Blackfan Anemia (n=1). 
Donors were HLA-matched sibling donors (MSD) for 2 patients, 
partially matched family donors (PMFD) for 1 patient, and 
matched unrelated donors (MUD) for 4 patients. The source of 
hematopoietic stem cells was bone marrow in 4 cases, periph-
eral blood in 1 case and cord blood in 2 cases. Cytoreduction 
included Thiotepa (8-10 mg/Kg on day -7), Treosulfan (14 g/m2

from day -6 to -4) and Fludarabine (40 mg/m2 from day –6 to 
-3). In very young children of less than 10 Kg body weight, 
doses were opportunely adjusted for weight. GVHD prophylaxis 
consisted of cyclosporine A and short methotrexate (MSD) ± 
anti-thymocyte globulin Fresenius in MUD HSCT. The patient 
transplanted with the G-CSF mobilized, CD34+ selected PMFD 
graft received antithymocyte globulin alone, without post-trans-
plant pharmacological GVHD prophylaxis.
Results: The early HSCT course was uneventful and all 7 
patients engrafted with full donor chimerism (>95% donor cells). 
PMN and PLT take occurred at a median of 20 days (range 11-
42) and 27 days (range 8-64) after HSCT, respectively. There 
was no veno-occlusive disease (VOD), and 3 patients experi-
enced self-limiting grade 2 toxicity. Only one patient developed 
grade II skin graft-versus-host disease (GVHD) successfully 
treated with steroids. All patients are alive and disease-free, 
with a median observation time of 200 days (range, 120–300).
Conclusion: This regimen was well-tolerated, with limited tox-
icity, effi cacious, and with no evidence of rejection and only 
minimal GVHD. For these reasons this treosulfan-based pre-
transplant preparative regimen might fi nd elective application in 
very young patients with inborn errors.

P623
Haematopoietic stem cell transplantation for primary 
immunodefi ciency disorders: The King Hussein Cancer 
center experience
A. Hussein, N. Amayri, A. Al-Zaben, N. Hussain, F. Abdel-
Rahman
King Hussein Cancer Center (Amman, JO)

Purpose: To evaluate the outcome of children with Primary 
Immunodefi ciency Disorders (PID) who received Hematopoi-
etic Stem Cell Transplantation (HSCT) at King Hussein Cancer 
Center (KHCC) in Amman, Jordan. 
Patients and methods: Retrospective chart review of all pediat-
ric patients less than 18 years of age with PIDs who received 
HSCT at KHCC between August, 2003 and August, 2010 was 
performed.
Results: Out of 300 pediatric patients who received HSCT at 
KHCC, 21 patients had PID. Thirteen were males and eight 
females. The median age was 1.5 year (3 months -11 years). 
Eleven patients (52%) had severe combined Immunodefi ciency 
(SCID), and 10 patients had non-SCID immunodefi ciency that 
include: Chédiak–Higashi Syndrome (n=3), Wiskott-Aldrich 
Syndrome (n=2), Griscelli Syndrome (n=1), Familial Hemo-
phagocytic LymphoHistiocytosis (n=1), Autoimmune lympho-
proliferative Syndrome (n=1), Omenn’s Syndrome (n=1) and 
unclassifi ed combined Immunodefi ciency Syndrome (n=1).
Thirteen patients (62%) received matched-related HSCT, 
Five patients (24%) received haplo-identical HSCT, and three 
patients (14%) received unrelated cord blood transplanta-
tion. Ten patients (47%) didn’t received conditioning (all were 
SCID), 9 patients (43%) received myeloablative regimens, and 
2 patients (10%) received reduced intensity conditioning. 
After a median follow up of 46 months (4-86); 16 patients (76%) 
are still alive. Five patients died; causes of death were vari-
able (CMV pneumonia, liver failure, sepsis, and acute GVHD). 
Five patients (24%) had BCGiosis at presentation or following 
HSCT. Twelve patients (52%) had CMV reactivation following 
HSCT, one of them died with CMV pneumonia. Five patients 
(24%) required a second HSCT due to primary graft failure, and 
one patient required a third transplantation. The estimated 5 
year overall survival was 76% for all patients, 82% for SCID 
patients and 70% for non-SCID patients. 
Conclusion: HSCT for PID can be performed in developing 
countries with acceptable results. We have unique issues at 
our area such as delayed diagnosis and referral to transplant 
centers, BCGiosis, inadequate genetic tests and limitation of 
unrelated donor and cord blood HSCT.

P624
Bone marrow transplantation for sickle-cell disease: the 
fi rst Brazilian cases
B. Simoes (1), F. Pieroni (1), G. Barros (1), A.B. Stracieri 
(1), D. Moraes (1), M.C. Oliveira (1), N. Hamerschlak (2), 
J.F. Fernandes (2), J.C. Voltarelli (1)
(1)Medical School (Ribeirao Preto, BR); (2)Albert Einstein 
Hospital (Sao Paulo, BR)

In Brazil sickle cell disease (SCD) is the most frequent inher-
ited monogenic disease. Data from the neonatal screening 
program showed that about 4% of the brazilian population har-
bors the sickle cell trait, reaching until 10% in the afro-brazil-
ians. In the northern states of Brazil Bahia 1/17 births are of 
children with sickle cell trait. The neonatal screening program 
doesn’t cover the whole country so the estimate of about 3500 
newborns with SCD per year in Brazil is certainly underesti-
mated. Hydroxiurea (HU) is already used in more severe forms 
of SCD in Brazil SCT is however the only available curative 
treatment for the disease. Here we describe the fi rst 9 brazil-
ian cases transplanted in severely affected patients. Median 
age 16 years (3-38), all donors HLA-id siblings, 2 sickle cell 
trait. Indications consisted of acute chest syndrome, priapism, 
alloimunization and silent cerebral infarctions and stroke. 
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Conditioning regimen was BuCy or FluBu in all but 2 patients 
who received FluCy (38 years old grade IV liver fi brosis and 
girl with Moya-Moya syndrome). All patients engrafted, but one 
patient conditioned with FluCy lost the graft about 100 days 
after transplant. She received a second transplant 3 years after 
with BuCy from the same donor, had an 100% engraftment 
without any sign of GVHD but unfortunately died 3 years later in 
remission from a SNC bleeding caused by her acquired vascu-
lar abnormality. Median follow up for all 9 patients is 1 year (152 
days - 7,8 years). Overall survival is 8/9 death cause described 
above. Acute GVHD grade II were observed in 2 patients (gut 
and skin) easily treated with short time prednisone. All patients 
but one are full chimeras and the 38 years old patient remain 
a stable mixed chimera 5 years after transplant. Three more 
patients with SCD were transplanted in other centers in Bra-
zil, all of them well and alive some for more than 8 years after 
transplant. These data confi rm the data from other countries 
and reinforce us to offer this curative approach to patients not 
responding to HU. The dead of our patient with Moya-Moya syn-
drome should encourage brazilian pediatricians and clinicians 
to consider SCT earlier in the disease before irreversible organ 
damage install. Based on these preliminary positive results a 
prospective trial is planned in Brazil who should address also 
long term toxicities and quality of life. Most patients transplanted 
so far refer as extremely grateful been free of pain.

P625
Haematopoietic cell transplantation for Hurler’s 
syndrome. Improved results in the laronidasa era
M. Gómez Rosa, C. Pérez de Soto, A. Molinos Quintana, A. 
González Meneses, M. Carmona González, R. Parody Porras, 
J.A. Pérez Simón, J.M. Pérez Hurtado
University Hospital Virgen del Rocío (Sevilla, ES)

Objective: Hurler´s syndrome (HS) is a mucopolysacchari-
dosis due to a defi ciency of lysosomal -iduronidase (IDUA), 
which degrades glycosaminoglycans (GAGS). Hematopoietic 
stem cell transplantation (HCT) is the treatment of choice in 
these patients. Graft failure, increased frequency of infections 
and organ toxicity still can limit the success of this procedure. 
Enzyme replacement therapy (ERT) with IDUA is another treat-
ment for HS. ERT after HCT might ameliorate clinical symptoms 
of HS and could result in less transplantation-related morbidity 
and mortality and better stem cell homing, although information 
using this approach is limited. 
Methods: Four patients with HS underwent to 5 consecutive 
HCT. All of them were female: median age 14 months (m) at 
diagnosis (range 12-37 m) and 31 m at the time of HCT (range 
24- 51 m). All of them were given ERT with IDUA from diagno-
sis to HCT and subsequently until endogenous production > 
10% normal range was documented. One patient was re-trans-
planted because of late graft failure (13m after). All cases were 
from unrelated donor (UD), but one from HLA identical sibling. 
Source of stem cell was umbilical cord blood in 3, median 
total nucleated cells infused: 6.4 x 107/kg and bone marrow 
in 2 cases. Conditioning consisted on intravenous busulphan 
at myeloablative doses adjusted by weight, plus cyclophos-
phamide 200 mg/Kg. Thymoglobuline was added in UD-HCT. 
Immunoprophylaxis consisted on cyclosporin, plus methotrex-
ate in case of UD.
Results: All patients are alive and engrafted, median follow-up 
after HCT of 22 months (5 to 45). Donor chimerism > 95% was 
reached in all patients. One patient was successfully re-trans-
plantated with a second UD. Among the 5 HCT performed, the 
median time to get neutrophils > 1000/mm³ was 17 days (range 
12 to 20 days) and for platelet engrafment > 20.000/mm³ was 
20 days (range 10 to 25 days). ERT was maintained affter HCT 
without signifi cant related side effects (range 4 to13 m). Acute 
GvHD (> or = grade 2) appeared in 2/5 patients (40%). No 
chronic GvHD was noted. Infectious complications were pre-
sented in 4/5 patients (80%) but they were not severe with the 
exception of non lethal respiratory syncytial virus pneumonia. 

Currently all patients are alive, doing well, and have signifi cant 
slowdown of the underlying disease.
Conclusion: IDUA treatment after a HCT is a well tolerated 
approach and may improve the chance of success of this pro-
cedure in children with HS.

P626
A novel syndrome of congenital sideroblastic anaemia, 
B-cell maturation arrest with hypo globulinaemia and 
recurrent infl ammatory illness successfully treated by 
allogeneic unrelated donor BMT
D.H. Wiseman (1), D. Bonney (1), S. Hughes (1), J. Page (1), 
M. van der Burg (2), J. van Dongen (2), R. Wynn (1)
(1)Royal Manchester Children’s Hospital (Manchester, UK); 
(2)Erasmus University (Rotterdam, NL)

A male caucasian child (of non-consanguinous parents) pre-
sented at 7 weeks old with fever, irritability and poor feeding. He 
was anaemic (Hb 8.2 g/dl, MCV 74fl ) with normal iron studies 
and >50% ringed sideroblasts in bone marrow (BM). A diagno-
sis of congenital sideroblastic anaemia was made. DNA analy-
sis found no evidence of known mutations causing sideroblastic 
anaemia (ALAS2 or SLC38A25). He then suffered episodes of 
infl ammatory illness at ~4 week intervals with malaise then fever, 
oedema, raised infl ammatory markers, cytopenia and haemody-
namic collapse (with negative blood cultures), typically resolv-
ing in 3-5 days. Further tests showed hypo globulinaemia and 
low B cell numbers, suggesting an inherited immunodefi ciency 
syndrome. BM immunophenotyping confi rmed B cell maturation 
arrest. Between infl ammatory paroxysms lymphocyte counts 
were normal. Despite regular transfusions, immunoglobulin 
replacement and prophylactic antibiotics these episodes con-
tinued. Investigation of this triad of sideroblastic anaemia, B 
cell maturation arrest/hypo globulinaemia and recurrent infl am-
matory illness failed to identify any known genetic, molecular 
or mitochondrial disorder. Communication with colleagues in 
Europe identifi ed several other children with a similar complex 
of features, with some reports of fatal neurological and cardio-
logical deterioration.
We performed a matched unrelated donor allogeneic bone 
marrow transplant (BMT) at 8 months of age. Conditioning 
comprised IV busulfan, cyclophosphamide (200 mg/kg) and 
alemtuzumab (1 mg/kg), with cyclosporin A used for graft-ver-
sus-host disease (GVHD) prophylaxis. Transplant course was 
initially uneventful, with neutrophil engraftment on day+11. 
Grade 1 skin GVHD required short-course corticosteroids. At 
3 months post BMT he was admitted with fever and collapse, 
mimicking his pre-BMT episodes. However, he had full donor 
engraftment and Enterobacter cloacae was isolated from blood 
cultures. Full recovery was made with antibiotics and support-
ive care. Immune suppression was withdrawn at 6 months post-
BMT. B cell maturation arrest was no longer demonstrable. At 
14 months post-BMT he remains well with normal blood counts, 
normal development, and no signs of the other features dis-
played by this stage in other children affected by this disorder. 
Full donor engraftment is maintained. We demonstrate the suc-
cessful use of allogeneic BMT to cure the haematological and 
immunological manifestations of this novel disorder.

P627
Spontaneous recovery of donor engraftment following 
prolonged low-level donor chimerism following BMT for 
Kostmann’s syndrome
D.H. Wiseman, M. Saif, A. Logan, K. Poulton, H. Lee, 
D. Bonney, R. Wynn
Royal Manchester Children’s Hospital (Manchester, UK)

A 4-week-old male presented in 2002 with disseminated pseu-
domonal sepsis and profound neutropenia (<0.1x109/l). Bone 
marrow revealed myeloid maturation arrest at the promyelocyte 
stage, consistent with a diagnosis of Kostmann‘s syndrome 
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(KS). Genetic analysis identifi ed a typical ELA2 mutation. His 
presenting illness was managed with antibiotics and regu-
lar granulocyte colony-stimulating factor (GCSF) injections. 
However, neutrophil response remained suboptimal despite 
incremental dose escalation of GCSF to 40 mcg/kg/day. He 
developed splenomegaly and blood features of extramedullary 
haematopoiesis.
In April 2003 he underwent full-intensity BMT from a matched 
unrelated donor, conditioned with busulfan, cyclophospha-
mide, fl udarabine and alemtuzumab. Graft-versus-host disease 
prophylaxis was with cyclosporin A. He received an unmanip-
ulated cell dose of 10x108 nucleated cells/kg, with neutrophil 
engraftment observed day+13 (D+13). D+26 chimerism con-
fi rmed 100% donor engraftment. However, unstable mixed chi-
merism ensued with donor engraftment falling to 79% at D+100 
and 5% on D+124. Autologous reconstitution heralded recur-
rence of agranulocytosis, requiring further daily GCSF support. 
For 6 years he maintained a stable low-level donor chimerism 
of ~5%, with neutrophils 0.5–1.0x109/l on GCSF 200mcg/day. 
Surveillance marrows showed no clonal evolution/leukaemic 
progression. However, there has since been a sustained and 
progressive rise in donor cell engraftment from 2% to >30% in 
whole blood, and even greater in the neutrophil compartment. 
This has enabled us to signifi cantly reduce the dose of admin-
istered GCSF. Currently neutrophil count is maintained and he 
remains infection-free on twice-weekly GCSF only.
 This report emphasises 2 important points:
1) Decisions concerning 2nd transplant in paediatric nonmalig-

nant disease should not be made on chimerism alone, but 
rather on the function of the graft. Here, despite very low lev-
els of engrafted donor cells adequate graft function could be 
maintained by GCSF expanding the small number of donor 
cells present. 

2) Signifi cant recovery of donor engraftment in this manner so 
late after transplant is very unusual, and suggests that the 
normal donor cells might have a proliferating advantage over 
recipient Kostmann cells. We hypothesise that the natural 
history of KS involves progressive hypoplasia of the host 
Kostmann stem cell pool, permitting gradual replacement by 
expansion of persistent engrafted donor stem cells.

P628
Haematopoietic stem cell transplantation for inborn errors 
of metabolism: the Iranian experience
A.A. Hamidieh, M. Behfar, A. Houseini, O. Bakhti, S. Basirpanah, 
M. Jalili, K. Alimoghaddam, A. Ghavamzadeh
Tehran University of Medical Sciences (Tehran, IR)

Objective: Inborn errors of metabolism are a group of inher-
ited disorders that affect growth and development as well as 
neurologic and cognitive functions. Infants with metabolic disor-
ders are usually normal at birth but clinical deterioration usually 
occurs shortly thereafter. 
Methods: In this retrospective study, we analyzed the outcome 
of 15 patients (11 boys, 4 girls) with Osteopetrosis (n=9), Hurler 
syndrome (n=2), Maroteaux-Lamy (n=2), and Niemann–Pick 
type B (n=2) who had received HSCT between 2007 and 2010. 
The median age at transplantation was 25.9 months. Patients 
were transplanted from HLA-identical sibling (n=3), matched 
relative (n=5), HLA-haploidentical relative (n=3) and unrelated 
partially matched cord blood (n=4).The source of stem cell were 
bone marrow (n=7), peripheral blood (n=4) and cord blood (n=4). 
All patients received a conditioning regimen based on the use 
of busulfan in combination with cyclophosphamide. The median 
numbers of MNC and CD34+ injected were 5.85 x 108/kg,
5.27 x 106/kg, respectively. Cyclosporine with methotrexate was 
used as GVHD prophylaxis regimen.
Results: At the present time, 12 patients with median follow up 
of 15 months are still alive and 11 patients are disease free. 
During the study, 3 patients died. First one was the patient with 
Osteopetrosis who underwent haploidentical relative donor. He 
died of sepsis on +10 days after HSCT. The second one was 

the patient with Niemann–Pick type B who underwent unrelated 
partially matched cord blood. He died of sepsis on +12 days 
after HSCT. The last one was the patient with Osteopetrosis 
who experienced unrelated partially matched cord blood. He 
died due to CMV infection on +31 days after HSCT. 4out of 10 
patients who achieved complete engraftment, had grade III-IV 
acute GVHD. They also had favorable response to therapy. 
There was no evidence of chronic GVHD in patients. 
Conclusions: HSCT is the only curative treatment option for 
some patients diagnosed with IEM. It can be devastating if 
appropriate treatment is not initiated. Although the results of 
this study indicate that transplant from HLA-identical sibling 
and matched other related donor results in long-term survival 
in all patients, transplantation from haploidentical related and 
unrelated partially matched cord blood requires more cation.it 
should be noted that in patients affected by genetic disorders 
(due to consanguineous marriage), donor selection among 
other related donors should be carefully considered.

P629
Bone marrow transplantation in Gaucher disease. An 
alternative to enzyme replacement therapy in a country 
with limited resources. Experience of the Centre National 
De Greffe De Moelle Osseuse, Tunisia
S. Ladeb (1), H. Ben Turkia (2), A. Lakhal (1), L. Torjmane (1), 
C. Caillaud (3), S. Hmida (4), F. Ben Dridi (2), T. Ben Othman (1)
(1)Centre National De Greffe De Moelle Osseuse (Tunis, TN); 
(2)Hospital La Rabta (Tunis, TN); (3)Laboratoire de génétique 
métabolque Groupe Hospitalier Cochin Saint Vincent De Paul 
(Paris, FR); (4)Centre National De Transfusion Sanguine 
(Tunis, TN)

Introduction and objectives: Gaucher disease (GD) is an inher-
ited disease due to enzyme glucocerebrosidase (GC) defi -
ciency. Allogeneic bone marrow transplantation (ABMT) which 
offers the possibility of replacing the missing enzyme activity 
was used by the past in few patients worldwide. It’s currently 
replaced by enzyme replacement therapy (ERT) or substrate 
reduction therapy but it may be still an alternative for patients 
with severe GD who can not benefi t from costly ERT. 
Patients and methods: Patients with severe GD received 
between February 2007 and June 2008 ABMT from HLA sib-
ling donors. Diagnosis was made by demonstrating of typical 
Gaucher cells in bone marrow smears, and low GC activity. 
Splenectomy was performed before ABMT in all patients. Con-
ditioning regimen associated cyclophosphamide (200 mg/kg) 
and intravenous busulfan (12.8 mg/kg). 
Results: Four patients aged between 8 to 17 years were trans-
planted. Nucleated cells infused ranged from 3, 3 to 4 x108/kg.
All patients engrafted. None patient developed acute or chronic 
graft versus host disease. No death occurred. At 3 months post 
ABMT, GC activity normalized in 2 patients and remained nor-
mal at the last follow-up with a full donor chimaerism. GC activ-
ity increased up to 30% and 40% at one year in the 2 other 
patients but decreased respectively to 7% at 24 months and to 
20% at 27 months. Decrease of GC activity was associated to 
progressive increase in recipient’s cells which reached respec-
tively 92% and 97% at the last follow-up. All patients had nor-
mal blood count at the last follow-up.
Conclusion: ABMT in GD is associated to low toxicity. It should 
be proposed to patients with severe GD who can not benefi t 
from ERT. Graft rejection is a concern. Management of immu-
nosuppressive therapy according to chimaerism study results 
may improve outcome.
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P630
Mixed multilineage chimerism and course of globoid 
leukodystrophy after allogeneic transplantation of 
CD3/CD19 depleted haematopoietic cells
C. Link, M. Bornhäuser, C. Thiede, S. Parmentier, C. Hedrich, 
R. Knöfl er, G. Ehninger, M. Suttorp
University Clinic Dresden (Dresden, DE)

Persistent mixed lymphohematopoietic chimerism has been 
described after allogeneic hematopoietic cell transplantation 
(HCT) in patients with non-malignant diseases. In children 
with leukodystrophy, allogeneic HCT is a potential strategy to 
re-establish the production of galactocerebrosidase-ß galac-
tosidase within the lysosomal compartment of monocytes/
macrophages and subsequent development of donor-derived 
healthy glial cells. We present a case of a 3 year old patient with 
late-onset infantile globoid leukodystrophy (Morbus Krabbe), in 
which an HLA-matched healthy sibling donor could be identi-
fi ed. To reduce the risk for acute and chronic GvHD, CD3/CD19 
depleted G-CSF mobilised blood stem cells from the donor 
were transplanted after reduced-intensity conditioning. The 
patient was prepared for transplantation with daily infusions of 
fl udarabine on day -7 to day -3 (40 mg/m²), thiotepa on day-
3 (10 mg/kg) and melphalan on day -2 (140 mg/m²). Without 
relevant extramedullary toxicity, trilineage engraftment was 
observed, accompanied by a dominant donor chimerism in cir-
culating white blood cells and CD34+ progenitors. This led to a 
signifi cant neurologic improvement for the fi rst 18 months after 
transplantation.
Unfortunately, a decrease of donor chimerism in FACS-sorted 
CD14+ monocytes, T cells, CD34+ cells and granulocytes 
below 50% two years after transplantation was followed by an 
episode of generalized seizures and a stagnation of neurologi-
cal improvement. A consequent attempt to increase the level 
of donor chimerism by repeatedly applying donor lymphocyte 
infusions was unsuccessful. 
Now, six years after allogeneic HCT, the overall donor chimer-
ism within white blood cells has stabilized in the range of 20%. 
The observed correlation between donor chimerism and neuro-
logical function argues for a critical threshold of donor chimer-
ism within the monocyte/macrophage compartment required to 
maintain clinically suffi cient levels of lysosomal enzymes after 
allogeneic HCT for inborn leukodystrophy. Adoptive cell therapy 
with donor CD34+ cells might be warranted to maintain these 
levels after T-cell depleted HCT.

P631
Allogeneic stem cell transplantation in 2 siblings with 
infantile ceramidase defi ciency (Farber disease)
B. Klein, R. Ensenauer, M. Albert, I. Schmid
Dr. von Haunersches Kinderspital (Munich, DE)

Objective: Infantile ceramidase defi ciency (Farber disease) is 
a rare lysosomal storage disease with autosomal-recessive 
inheritance associated with distinct clinical phenotypes. Chil-
dren with neurological involvement usually die in early infancy, 
whereas patients without or mild neurological fi ndings suffer 
from progressive joint deformation and contractures, subcu-
taneous nodules, infl ammatory, periarticular granulomas, a 
hoarse voice and fi nally respiratory insuffi ciency caused by 
granuloma formation in the respiratory tract and interstitial 
pneumonitis leading to death in the third decade of life.
Patients: We here report on two siblings with FD. The older sib-
ling (Pt1) was diagnosed at the age of 18 months. He appeared 
to have pain on passive movements with nine months and 
beginning fl exor contractures at the knees, elbows and inter-
phalangeal joints, subcutaneous nodules and hoarse voice at 
the age of 12 months. Prior to transplantation, the patient was 
almost unable to walk, but showed no symptoms of central nerv-
ous system disease. The diagnosis was confi rmed by determi-
nation of ceramide accumulation in skin tissue (86% vs. 20% in 
a healthy control group). The younger sibling (Pt2) exhibited a 

hoarse voice soon after birth, subcutaneous nodules and joint 
contractures at the age of 12 months, but also no CNS disease. 
The ceramide accumulation in his skin tissue was 80%. 
The pretransplant conditioning regimen consisted of intrave-
nous busulfan (16 mg/kg), cyclophosphamide (120 mg/kg) and 
Fresenius anti-thymocyte globuline (60 mg/kg). Both received 
T-cell replete bone marrow from a phenotypically identical fam-
ily donor (Pt1) or a fully HLA matched unrelated donor (Pt2). 
GvHD prophylaxis was cyclosporin A and short course meth-
otrexate.
Results: Both patients had an uneventful peri transplant course. 
Engrafment at d+16 and d+18 respectively and full donor chi-
merism was achieved. The subcutaneous nodules and asso-
ciated pain had already resolved at d+30. Both had no acute 
GvHD, but Pt1 experienced extensive de novo chronic GvHD 
at d+100 and died 18 months later from bacterial sepsis. Pt2 is 
alive and well without contractures, subcutaneous nodules or 
neurological symptoms at 3 years post HSCT.
Conclusion: Allogenic HSCT offers rapid symptom relief and 
provides a promising therapeutic approach for FD patiens with-
out neurological involvement. The lack of therapeutic effective-
ness of HSCT to central nervous system disease has not yet 
been cleared.

P632
Second BMT for thalassaemia major using post-transplant 
cyclophosphamide only as rejection/GvHD prophylaxis
N. Yaqub (1), S. Khalid (2), T. Zahra (2), L. Faulkner (3)
(1)Pakistan Institute of Medical Sciences (Islamabad, PK); 
(2)Cure2Children Foundation (Islamabad, PK); (3)Cure2Children 
Foundation (Florence, IT)

Rejection after matched related bone marrow transplantation 
(BMT) for thalassemia major is not a rare event, occurring in 5% 
to 30% of BMTs depending on age at transplant and risk group. 
Previous reports have shown that high engraftment rates after 
second transplantation can be achieved with aggressive condi-
tioning regimens and substantial mortality (Gaziev et al. Bone 
Marrow Transplant. 2008).
We present the experience on two patients with thalassemia 
major initially transplanted at ages 1.6 and 1.7 years who 
rejected their grafts and were re-transplanted from the same 
donor after 12 and 13 months respectively. First BMT condi-
tioning consisted of thiotepa 10 mg/kg, busulfan 14 mg/kg 
and cyclophosphamide (CPM) 200 mg/kg, followed by rejec-
tion/Graft Versus Host Disease (GVHD) prophylaxis with pred-
nisone, methotrexate, and cyclosporine. Second BMT was 
performed from with same conditioning drugs but shifting 50% 
of CPM (50 mg/kg/day) to days +3 and +4 as a means of in vivo 
bidirectional allodepletion (Luznik et al., Blood 2010). No other 
GVHD/rejection prophylaxis was administered.
Results: At a follow up of 126 and 74 days both patients have 
>90% donor engraftment and are transfusion independent. 
Total neutropenic (ANC<500/mcL) days were 21 and 20, self-
sustained platelet counts >20.000/mcL was achieved on days 
+26 and +22, total platelet transfusions were 6 and 5 and both 
needed 2 packed red cell transfusions post-BMT. Both patients 
had fever associated with neutropenia but no other relevant 
complication, no subclinical CMV activation or GVHD has been 
detected to date.
Conclusions: This preliminary experience suggests that post-
BMT cyclophosphamide is safe, tolerable and effective in pro-
moting engraftment and preventing GVHD after initial rejection 
of the same donor in thalassemia major patients.
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P633
Allogeneic stem cell transplantation in patients with 
common variable immunodefi ciency
R. Marks (1), M. Rizzi (1), C. Neumann (1), A. Fielding (2), S. 
Goldacker (1), U. Salzer (1), H. Eibel (1), K. Warnatz (1), B. 
Grimbacher (2), J. Finke (1), H. Peter (1)
(1)University Hospital (Freiburg, DE); (2)University College 
Medical School (London, UK)

Common variable Immunodefi ciency (CVID) is the most frequent 
primary immunodefi ciency, characterized by hypo globulinemia 
and recurrent respiratory and gastrointestinal tract infections. 
The presentation of the disease is extremely heterogeneous, 
ranging from simple or no infections to autoimmune manifes-
tations, lymphoproliferation, granuloma formation, cytopenias, 
and increased incidence of hematologic and other malignan-
cies. The therapeutic approach is based on immunoglobulin 
(Ig) substitution, immunosuppressive medication in case of 
granuloma and autoimmunity, blood or platelet transfusions or 
cytokines and growth factors in case of cytopenia. The role of 
allogeneic stem cell transplantation (HCT) as curative approach 
in CVID has been discussed, but no published data are avail-
able yet. We describe a cohort of 4 CVID patients that under-
went HCT with peripheral stem cell grafts. P001: 40y, male, 
3 year history of CVID, presenting with additional Large granu-
lar Lymphocyte syndrome, anaemia, lymphadenopathy, and 
splenomegaly. P002: 38y, male, 12 year CVID history, showed 
an additional T-NHL together with cytopenia, lymphadenopa-
thy and splenomegaly. P003: 44y, male, 16 year CVID history, 
severe pulmonary involvement (bronchiectasis), cytopenia, 
granulomas, lymphadenopathy and splenomegaly. P004: 32y, 
female, CVID for 27 years with severe lung involvement (inter-
stitial disease), granulomas, cytopenia, and splenomegaly. All 
patients received Ig substitution prior to HCT. PBSCT grafts 
were obtained from matched related (n=3) and one unrelated 
donor. Conditioning regimens were: fl udarabin (F) and mel-
phalan (M) (P004) FM+BCNU (P001-003). GvHD prophylaxis 
included alemtuzumab (P004) or combined cyclosporine/ale-
mtuzumab (P001-003). No graft failure occurred. Patients with 
clonal T cell proliferation (P001, P002) showed no residual 
T cell pathology after HCT, prior enlargment of spleen and lymph 
nodes was substantially diminished. P003 died 3 month after 
HCT due to infectious problems. While P001 and P002 showed 
normal values for T and NK cells two years after HCT, only P002 
showed normal B cell subsets resulting in independence of Ig 
substitution. This indepence resulted in a signifi cant reduction of 
infections and was associated with a complete donor chimerism. 
In conclusion, HCT is feasible in CVID patients and can result in 
an improvement of the immunodefi ciency. Nevertheless, further 
application of HCT needs prior defi nition of suitable patients.

P634
A prospective outcome study on patients with profound 
combined immunodefi ciency
S. Ehl on behalf of the P-CID study group

Currently, there are no clear treatment concepts for patients with 
combined immunodefi ciency, in particular with respect to the 
appropriate indication and time point for HSCT. We have devel-
oped a protocol for a prospective cohort study, in which natural 
history data will be collected on patients with profound com-
bined immunodefi ciency (P-CID). P-CID is defi ned on the basis 
of laboratory evidence of T cell defi ciency and clinical criteria 
(episodes of severe infection or immune dysregulation). This will 
include patients with “atypical” SCID, but also patients with het-
erogenous, so far genetically undefi ned combined immunode-
fi ciencies. At study entry, the local center decides and carefully 
documents, whether and why the patient undergoes HSCT or 
not. Patients who are not transplanted are followed up yearly and 
severe events as well as decisions for secondary HSCT are doc-
umented. Patients undergoing HSCT also have standardized fol-
low-up evaluation schedules. All three groups (1° HSCT, 2° HSCT, 

no HSCT within the 5 year follow-up period) will be analyzed 
with respect to survival, frequency of severe events (infections, 
immune dysregulation, HSCT related complications) and quality 
of life. A concomitant genetic and immunological study will aim 
at a better phenotypic characterization and elucidation of new 
genetic causes for P-CID. This fi rst prospective outcome study 
on P-CID will provide important information on prognosis and 
treatment decisions in this potentially life-threatening disease. 
The study aims for recruiting 200 patients with a follow-up of at 
least 5 years and will start recruiting in April 2011.

P635
Is partial splenic arterial embolization a safe procedure 
to prevent alloimmune graft rejection in a thalassaemic 
adolescent with bone marrow aplasia before second 
allogeneic haematopoietic stem cell transplantation?
O. Gursel, K. Erdinc, E. Atas, O. Gunes, B. Ustunsoz, A.E. 
Kurekci
Gulhane Military Medical Faculty (Ankara, TR)

Introduction: Partial Splenic Arterial Embolization (PSAE) is a 
safe procedure that may be an acceptable alternative to par-
tial or total surgical splenectomy in patients with thalassemia. 
Transfusion requirements and the spleen size may reduce and 
immune hemolysis, alloimmune reaction might be inhibited by 
the spleen with this procedure. We thought that PSAE may be 
a suitable prosedure after graft failure due to alloimmune rejec-
tion and it can be applied before the second transplant. 
Case: 16-year-old girl with homozygous -thalassemia who had 
received monthly transfusion since 9 months of age and received 
chelation therapy with desferrioxamine. Prior to fi rst transplant, 
liver was palpable 3 cm and spleen was palpable 7 cm below 
costal margin, and the ferritin level was 2283 g/L. According to 
Pesaro classifi cation she was in the class 3 thalassemia major 
group. The conditioning regimen was performed according to 
Pesaro-26 protocol. As GVHD prophylaxis, the patient received 
cyclosporine and methotrexate. The total dose of nucleated cells 
infused on day 0 was 3,4 x 106/kg CD34+ cells from full match 
brother donor. Bone marrow biopsy at day +60 confi rmed graft 
failure. We thought that graft failure due to alloimmune response 
of the spleen. At day +94 PSAE prosedure was performed. After 
this procedure transfusion requirements and the spleen size 
were reduced. After supportive therapy for bone marrow apla-
sia, the second transplant was performed 156 days after the 
fi rst transplant from the full match same brother donor with the 
same regimen. The total dose of nucleated cells infused on day 
0 was 4,3 x 106/kg CD34+ cells. The neutrophil engraftment was 
reached at day +21, erythroid at day +40, platelet at day +70. 
Currently, she is transfusion-independent with full single-donor 
chimerism after 3 months of the second transplant. 
Discusssion: PSAE may be a suitable prosedure after graft fail-
ure due to alloimmune rejection and it can be applied before the 
second transplant.

Early complications / Late effects & 
quality of life

P636
Medical resource use of two different dosing regimens 
of palifermin to prevent mucositis in multiple myeloma 
patients receiving one-day administration of high-dose 
melphalan
N.M.A. Blijlevens, M. de Chateau, G. Krivan, W. Rabitsch, A. 
Szomor, R. Pytlik, A. Lissmats, H.E. Johnsen, T. Ruutu, H. 
Einsele, D. Niederwieser on behalf of CLWP and Sobi

This RCT aimed to study the effi cacy of palifermin when admin-
istered in two different dosing regimens in a chemotherapy-only 
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conditioning setting, to reduce maximum severity of oral 
mucositis (OM). Tertiary objectives included medical resource 
use, signifi cant infections and duration of hospitalization. The 
effi cacy of palifermin relative to placebo was investigated with 
palifermin given either pre/post-HDM or pre-HDM in patients 
with MM undergoing ASCT at 39 European centres. Daily 
assessment of OM was based on WHO grades (0/1, 2, 3 or 4) 
until 30 days post transplant or hospital discharge. 281 patients 
(mean age 56, ±SD= 8 years) were enrolled; 109 patients were 
randomized to pre-HDM, receiving palifermin (60 g/kg/day) iv 
for 3 consecutive days before HDM and 115 subjects were ran-
domized to pre/post-HDM receiving palifermin on 3 consecutive 
days before HDM and on 3 consecutive days after ASCT. 57 
patients were randomized to receive placebo. There was no 
statistically signifi cant difference in the primary endpoint maxi-
mum severity of OM between placebo and palifermin adminis-
tered pre/post-HDM or pre-HDM. Severe OM (WHO grade 3 
and 4) occurred in 37% (placebo), 38% (pre/post-HDM) and 
24% (pre-HDM) of the patients. No difference was observed 
between placebo and palifermin pre/post-HDM, nor pre-only-
HDM for the use of i.v. anti-infective drugs (eg. 75, 77 and 73%). 
There was no difference in non-opioid drug use, whereas use 
of opioids was somewhat lower in the palifermin treated arms 
(eg. 77, 67 and 64%, respectively). The median time to ANC 
recovery of > 0.5 x 109L was 11 days in all treatment groups 
with higher incidence of febrile neutropenia in the pre/post arm. 
More signifi cant infections were reported in the pre/post-HDM 
versus placebo group (eg. 51% and 26%). Diagnosis of infec-
tions did not require laboratory verifi cation. TPN was used more 
(eg. 61% and 40%) and longer (eg. mean days 8 and 4) in pre/
post-HDM when compared to placebo. The majority of patients 
(up to 77%) used blood products during the study with no sig-
nifi cant differences between treatment groups. Mean duration 
of hospitalization, 23 days, was similar across the treatment 
groups. To conclude, palifermin did not show an effect on OM in 
the HDM setting, most likely due to the timing interval infl uenced 
by the short, one day course of HDM. Consequently, palifermin 
was not able to reduce the medical resource burden related to 
HDM conditioning used to prepare patients before ASCT.

P637
Genetic polymorphism of cytochrome P450 1B1 (C432G) 
is associated with an increased treatment-related 
mortality and lower overall survival in patients undergoing 
allogeneic haematopoietic stem cell transplantation
M. Koldehoff, N.K. Steckel, M. Ditschkowski, R. Trenschel, 
H. Ottinger, A.H. Elmaagacli, D.W. Beelen
University of Duisburg-Essen (Essen, DE)

Background: The human cytochrome P450 1B1 (CYP 1B1) is a 
key enzyme involved in the production of reactive metabolites 
and in the activation of environmental carcinogens. Several pol-
ymorphisms were identifi ed in CYP 1B1 gene; four of them are 
single nucleotide polymorphisms and give rise to amino acidic 
substitutions. The CYP 1B1 codon 432 polymorphism leads to 
a three-fold higher 4-hydroxylase activity for the variant CYP 
1B1 isozymes than the wild types. 
Methods: Here we genotyped in a retrospective study 384 
recipients (R) (and their donors (D)) for CYP 1B1 (C432G) 
expression that underwent allogeneic HSCT for various dis-
eases and analyzed their outcome. Genotyping of CYP 1B1 
was performed by real-time PCR. 
Results: 170 R (44.3%) were genotyped as homozygous wild-
type gene C/C, 157 R (40.9%) was genotyped as heterozygous 
genotype C/G and 57 R (14.8%) were genotype as homozygous 
gene mutation G/G. From the 167 D (43.5%) were C/C, 164 D 
(42.7%) were C/G, and 53 D (13.8%) had a homozygous gene 
mutation G/G. A homozygous CYP 1B1 gene mutation G/G was 
found on 18 R/D side (4.7%). Five-year estimate for treatment-
related mortality (TRM) and overall survival (OS) were statisti-
cally different in genotype C/G- and G/G- R with 33 + 4%, and 
49 + 4% compared to homozygous wild-type gene C/C- R  (18 + 3%, 

and 59 + 4%, respectively, [p<0.03]), whereas the fi ve-year 
estimate for relapse rate (RR) was not different between the 
groups. No differences for fi ve-year estimates for TRM, RR, or 
OS were seen in R with either genotype C/C-, C/G- or G/G- D. 
No statistic differences were found in the incidence of acute 
GVHD grade 2-4 on R- or on D- side with variant CYP 1B1 
(C432G) polymorphisms. Surprisingly, the fi ve-year estimate 
for TRM, RR, and OS were statistically different in homozygous 
gene mutation G/G on R/D site with 57 + 2%, 81 + 2%, and 16 
+ 1% compared to all other CYP 1B1 genotypes with 28 + 3%, 
26 + 2%, and 55 + 3%, respectively [TRM, p<0.01; RR and 
OS, p<0.001]). Multivariate analysis confi rmed that CYP 1B1 
(C432G) homozygous gene mutation G/G on R/D site had an 
increased risk for TRM and RR (p<0.02), whereas the mutation 
G/G on R/D site revealed a worse OS (p<0.01). 
Conclusions: These results suggest that recipients with genetic 
polymorphism of CYP 1B1 do have an increased TRM, RR 
and lower OS after transplantation. Genotyping for CYP 1B1 
(C432G) might help to identify patients with higher risk for allo-
geneic transplantation.

P638
Prognostic signifi cance of pre-transplant C-reactive 
protein levels in patients undergoing allogeneic stem cell 
transplantation
K. Jordan, C. Heilmann, H. Sengeløv, J. Andersen, M. Hørby, 
K. Müller
Rigshospitalet (Copenhagen, DK)

Background: The infl ammatory response induced during 
the conditioning regimen may be related to the outcome in 
myeloablative allogeneic stem cell transplantation (SCT). We 
hypothesized that elevated levels of CRP (> 10 mg/l) on day 
-7 prior to chemotherapy, and on day 0 before infusion of the 
graft, is associated with the outcome. The present study was 
undertaken to evaluate associations between clinical baseline 
parameters and pre-transplant CRP levels, as well as the pre-
dictive value of CRP levels on the outcome in SCT.
Patients and methods: During the period from 2000 to 2009 CRP 
values were available on day –7 and on day 0 in 264 patients 
and 334 patients, receiving a sibling donor or a matched unre-
lated donor transplant at the National Danish SCT centre. 
Indications for SCT included both malignant haematological 
diseases (n=219 (day –7), n=275 (day 0)) and benign diseases 
(n=45 (day –7); n=59 (day 0)). Age at SCT in the total study-
population was 26,95 years (0,3 years– 60,3 years), mean 
(range)).
Results: The mean of CRP levels on day –7 was 11,16 mg/l 
(1-199), and this increased to 27,67 mg/l (range 1-275) on day 
0 (p=0,0001).
Elevated CRP (>10 mg/l) was signifi cantly associated with 
SCT in patients transplanted in advanced remission (CR>1) 
(p=0,0004) as well as the use of anti-thymocyte globulin (day 0, 
p=0,0001), and Karnofsky score below 90 prior to the condi-
tioning (p=0,043). Furthermore, CRP levels were related to the 
diagnoses (p=0,016). Other factor examined, but not found 
associated with CRP included Total Body Irradiation, and 
Busulfan-conditioning.
Overall survival was signifi cantly reduced in patients with ele-
vated CRP on day –7 (p=0,003) and day 0 (p=0,017). The same 
was found for event free survival (p=0,0041 and p=0,0001, 
respectively). Treatment related mortality showed signifi -
cantly higher mortality in patients with elevated CRP on day -7 
(p=0,0029) and day 0 (0,014). 
There was a trend towards an association between elevated 
levels of CRP at day –7 and the development of acute Graft-
versus-host disease grade 2-4 (p=0.08). 
Conclusion: This study showing reduced survival in patients 
with elevated CRP is in line with the notion that the pre-trans-
plant infl ammatory status of an individual as well as the infl am-
matory response during the conditioning have a major impact 
on the outcome in SCT. 
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Further investigations concerning the prognostic value CRP will 
be of interest.

P639
Donor cell leukaemia – single-centre and European 
experience: fi rst results
N. Engel, J. Tischer, A. Hausmann, G. Ledderose, H. Schmetzer, 
M. Badoglio, A. Tichelli, H.-J. Kolb on behalf of the EBMT Late 
Effects Working Party

Introduction: Leukemia or myelodysplasia in donor cells (DCL) 
after hematopoietic transplantation is a rare but severe compli-
cation. Due to low incidence (about 60 cases reported world-
wide) very little is known about pathogenesis and management, 
although different pathogenetic factors have already been dis-
cussed. Therefore the Late Effects Working Party decided to 
evaluate the experiences with DCL within EBMT centers by a 
two-phase retrospective multicenter study. 
Methods: First short questionnaire was sent to all EBMT cent-
ers asking for observed cases of DCL. Patients were identifi ed 
by center identifi cation code and unique patient number and 
were analyzed with respect to primary diagnosis, age at trans-
plantation date, time between transplantation and DCL diag-
nosis. In our center 3 cases of DCL have been observed since 
1979. These cases were analyzed additionally as to suspected 
pathogenetic factors, DCL treatment and outcome. 
Results: 305 EBMT centers were contacted, 93 answered and 
36 reported 54 cases of DCL from 1998 to 2010. 40 cases were 
evaluable so far by completed patient lists, whereby 36 patients 
were transplanted for malignant diseases, particularly AML and 
CML, and 4 patients for non-malignant diseases. Median age 
at fi rst transplantation date was 36.5 years [4-68 years] and 
median time between transplantation and diagnosis of DCL was 
53.4 months [2-279 months]. In our center 3 cases have been 
identifi ed, donor origin of blasts was proven by gold standard 
molecular methods. Two of them had uncommon cutaneous 
leukemic manifestations at the time of DCL diagnosis. Patients 
were transplanted with peripheral blood stem cells for AML in 
one and with bone marrow for CML in two cases, condition-
ing regimen intended to be myeloablative in two. Donors were 
all HLA-identical (two siblings, one unrelated). All patients had 
at least grade II acute Graft-versus-Host Disease (GvHD) and 
were treated with intensive immunosuppression, in two exten-
sive chronic GvHD occurred. All had infectious problems, two 
suffered from severe viral complications. Interestingly, two 
patients were treated with growth factor. Outcome of DCL treat-
ment is poor, one patient died of septic shock, two were retrans-
planted: one died of DCL relapse, one is alive 2 months later.
Conclusion: DCL incidence is much higher than expected. As 
result of the fi rst study phase we identifi ed a suffi cient case 
number to further analyze suspected pathogenetic factors from 
our single center experience.

P640
T-cell large granular lymphocyte expansion post 
allogeneic stem cell transplantation: its association 
with chronic graft-versus-host disease and graft-versus-
leukaemia
R. Fedele, A. Dattola, M. Martino, C. Garreffa, S. Dattola, M. 
Cuzzola, G. Irrera, G. Console, E Massara, T. Moscato, C. 
Rigolino, G Messina, P. Iacopino
Azienda Ospedaliera B.M.M. (Reggio Calabria, IT)

Introduction: Polyclonal or oligoclonal T-cell Large Granular Lym-
phocyte (T-LGL) expansion is an uncommon disorder generally 
occurring in patients with viral infections, autoimmune diseases, 
malignancies, and solid organ or allogeneic hematopoietic 
stem cell transplantation (allo-HSCT). The clinical signifi cance 
of fi nding T-LGL expansion post allo-HSCT is unclear. Aim of 
our study was to evaluate if there is an association between 
T-LGL expansion after allo-HSCT and stable chimerism, 

chronic graft-versus-host disease (cGVHD), recurrence of 
primary disease, and overall survival.
Methods: A retrospective analysis was done on 46 patients 
whose data were available undergone allo-HSCT with a median 
follow-up of 61.4 months (r. 17.8-212.5). LGL expansion has 
been supposed in case of 1) increasing number of peripheral 
blood lymphocyte counts>2000 cells/mm³ for at least 3 months, 
and 2) the predominance of LGLs in the peripheral blood 
smears. Cases with LGL expansion were confi rmed for immu-
nophenotypic profi les (CD2, CD3, CD5, CD7, CD8 and CD57 
positive) and T-cell receptor RT-PCR for T-cell monoclonality. 
Results: Out of 46 patients, 12 cases (26%) showed LGL expan-
sion after allo-HSCT. The median onset of LGL expansion was 
35.9 months (r.12.8-100). In 10/12 patients (83.3%) it was 
associated with confi rmed cGVHD, particularly with cutaneous 
or pulmonary scleroderma-like cGVHD or Sjogren-like cGVHD. 
In the remaining 2 cases LGL expansion was documented at 
a follow-up of 12.8 and 37.8 months when common but not 
diagnostic signs of cGVHD were present. These patients are in 
actual close follow-up to document an evolution of overt GVHD. 
Stable mixed hematopoietic chimerism assessed by quantita-
tive real-time polymerase chain reaction was achieved in most 
patients (73.7% donor component with a range of 45-100%). 
None of 12 patients experienced disease relapse at a follow-up 
of 52.4 months (r.14.6-212.5). 
Conclusion: it seems that LGL expansion is strongly associ-
ated with cGVHD and with graft versus leukemia effect also in 
absence of full donor chimerism. We think that pts undergone 
allo-HSCT presenting LGL expansion need to be monitored 
carefully for systemic cGVHD. Further study in larger series of 
pts are needed to evaluate this complex mechanism.

P641
Long-term outcome in patients surviving 5 or more years 
after allogeneic haematopoetic cell transplantation
P. Topcuoglu, M. Arat, E. Soydan, O. Arslan, M. Ozcan, 
O. Ilhan, H. Akan, M. Beksac, N. Konuk, A. Uysal, G. Gurman
Ankara University (Ankara, TR)

As a noticeable number of long-term survivors after allo-HCT 
continue to increase, many studies have been initiated clini-
cal evaluations and quality-of-life assessment. In this retro-
spective single centre study, we purposed to evaluate disease 
status, the probability of survival and late-transplant-related 
complications in patients surviving 5 or more years after allo-
HCT. Between 1989 and 2005 total 484 patients underwent 
allo-HCT from their HLA-identical siblings or relatives. Of 194 
long-term survivors, 173 (91M/82F) were assessed. Median 
age at transplantation was 31 years (14-51 ys). Their diagno-
sis was mainly acute and chronic leukemia (90%). Most of the 
patients were conditioned with a myeloablative regimen and 
received 52% PB-derived stem cells. Median follow-up after 
allo-HCT was 10.2 ys (5.2-20.9 ys). The incidence of acute 
and chronic GvHD was 46% and 76.3%, respectively. At their 
last control, 36.9% of them had still fi nding related with chronic 
GvHD. Twenty-eight patients with chronic GvHD continued 
inhaler treatment and was frequently hospitalized due to non-
infectious obliterative pulmonary complications. Cataract was 
developed in 10 patients. We observed avascular bone necro-
sis in 10 patients. Autologous bone graft was replaced in one 
of them. Secondary malignancy was detected in 4 patients. 
The frequencies of the development of dislipidemia, hypert-
ention and type II diabetes mellitus were 34.7%, 20.8% and 
7.5%, respectively. Social and marital statuses were given in 
table 1. Fifteen men (21.2%) had become father to a baby 
after allo-HCT. The relapse of orginal disease was observed 
in 26 patients (only six after 5years). We performed a second 
allo-HCT for relapse (n=4) or secondary malignity (n=1). The 
estimated probabilities of DFS and OS at 10 and 15 years were 
83.2%±2.9%, 72.5%±5.4% and 93.3%±2.1%, 82.5%±5.3%, 
respectively. In conclusion, mortality due to transplant-related 
complications and relapse rate are decreasing in long-term 
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survivors. But long-term allotransplant survivor requires a 
careful follow-up both for medical and still ongoing social 
problems.

P642
Thyroid and parathyroid function in long-term survivors 
of stem cell transplantation after 10-14Gy total body 
irradiation
M. Maheswaran, R. Szydlo, J.F. Apperley, J. Goldman, J. Todd, 
N. Salooja
Hammersmith Hospital (London, UK)

Thyroid and parathyroid dysfunction are well described compli-
cations of irradiation to the neck. In this study we have evalu-
ated the incidence of thyroid and parathyroid dysfunction in 
long term survivors of SCT attending a dedicated haematol-
ogy/endocrine follow-up clinic. All patients were transplanted 
for haematological malignancy and had total body irradiation 
(TBI) as part of their pre-transplant conditioning regimen.
76 patients (37 female) were investigated a median of 18 years 
post SCT (range 8-29). The median dose of TBI was 12Gy 
(range 10-14) given in conjunction with cyclophosphamide. 61 
patients were treated for CML and 15 patients were treated for 
acute leukemia. 
21 out of 76 patients (28%) developed hypothyroidism and 
there were no cases of hyperthyroidism. Among male patients 
the prevalence was 26% compared to <1% in normal popula-
tions. Among women the prevalence was 30% compared to a 
normal prevalence of 0.1-2%. The median time after SCT that 
hypothyroidism developed was 13 years but the range was 
wide at 4.5-24 years.
None of our patients had laboratory evidence of hypopar-
athyroidism (low calcium with inappropriately non-elevated 
PTH). 16 patients had a raised PTH level. Of these, 12/16 
had a calcium level in the lower end of the normal range 
(2.16-2.4 mmol/l) making primary hyperparathyroidism 
unlikely. The majority (11/12) of these patients had low vita-
min D levels making secondary hyperparathyroidism the 
most likely diagnosis.
Of four patients with elevated PTH and calcium levels >2.4 mmol/
l, none had convincing evidence of primary hyperparathy-
roidism. One patient had renal impairment and secondary/terti-
ary hyperparathyroidism; a second was taking bendrofl uazide; 
a third was vitamin D defi cient. A fourth patient was hypocal-
ciuric with a 24 hour urinary calcium/creatinine ratio <0.01; this 

excludes primary hyperparathyroidism and makes the diagno-
sis of familial hypocalciuric hypercalcemia likely.
In summary, there was a high prevalence of hypothyroidism 
(28%) among our patients. Conversely there were no cases of 
primary hyperparathyroidism or hypoparathyroidism but longer 
follow up will be necessary to clarify the effect of these doses 
of TBI on parathyroid function. Secondary hyperparathyroidism 
was frequent, particularly in association with low vitamin D lev-
els. We conclude that indefi nite surveillance is needed to iden-
tify thyroid dysfunction after SCT and vitamin D levels should 
be part of routine annual follow up investigations.

P643
At home autologous stem cell transplantation (n=120) 
for haematological malignancies. A 10-year single-centre 
experience
F. Fernándes-Avilés, N. Tovar, M. Rovira, C. Martinez, L. 
Rosiñol, G. Gutiérrez, A. Gaya, C. Gallego, A. Hernando, S. 
Segura, J. Güell, M. Valverde, E. Carreras, A. Urbano-Ispizua
Hospital Clinic (Barcelona, ES)

Background: To analyse the clinical outcomes and the impact 
on healthcare resources of a home care program in autologous 
stem cell transplantation (ASCT).
Patients and methods: At home ASCT (since day +1) was 
offered to all patients with a good performance status, a travel-
ling time to the hospital of less than 60 minutes, and a caregiver 
available 24 h a day. Patients with lymphoma received BEAC 
or BEAM, patients with myeloma melphalan 200 and those with 
leukaemia cyclophosphamide (CY) and total body irradiation 
(TBI). All patients received prophylactic i.v. ceftriaxone once 
daily. The nurse visited the patient at home once or twice daily, 
while the physician in the hospital only in case of complications. 
The fever was an indication of immediate transfer to hospital. 
The absence of focal infection or signs of severe sepsis allowed 
returning home after the initiation of parenteral antibiotics. 
Results: 120 patients were managed at home (82 men, 38 
women), 26% of the ASCT performed in the last 10 years at 
our institution. 75 (group A) received BEAC (n=10) or BEAM 
(n=65), 24 (group B) melphalan, and 13 (group C) CY-TBI, 
while eight treated with other conditioning are not included in 
this analysis. The median (range) age (years) was 44 (17-67) 
in A, 48 (25-65) in B and 35 (20-55) in C (B vs. A, p=0.01; B vs. 
C, p=0.007). Neutropenia (days) of less than 0.1 x109/L (group 
A: 7 (3.11); B: 6 (3-17) and C: 9 (5-14)) was longer in C (C vs. 
A, p=0.002; C vs. B, p=0.01). Fever occurred in 80%, 54% and 
69% of patients in A, B and C, respectively (A vs. B, p=0.01), 
with the start (A:+4 (2-10) B:+8 (4-12) and C:+7 (3-13)) earlier in 
A (A vs. B, p=0.00006; A vs. C, p =0.03). WHO mucositis grade 
&#61619; 2 was observed in 35%, 4% and 31% of patients in A, 
B and C, respectively (B vs. A, p=0.03; B vs. C, p=0.04). 60% 
patients in A, 25% in B and 38% in C required two daily vis-
its by nurses (A vs. B, p=0.01), while the physician performed 
215 (13.5%) visits in 1585 days spent at home. Sixteen (21%) 
patients in group A needed re-admission at the hospital and 
only two (5%) in the rest (p=0.03), both from group B. 
Conclusion: Proper selection of patients helps ensure the via-
bility of the program and optimise health resources. Patients 
treated at home after BEAC-BEAM had a higher incidence and 
earlier onset of fever, more severe mucositis, and increased 
need for home care and hospitalisation with respect to the rest 
of the patients, especially with those receiving melphalan.
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P644
Pre-transplant serum hepcidin does not correlate with 
non-relapse morbidity and mortality after allogeneic 
haematopoietic cell transplantation in patients with AML 
and MDS
H. Al-Ali (1), N. Jaekel (1), R. Krahl (1), E. Edel (1), C. 
Wickenhauser (1), M. Westermann (2), S. Leiblein (1), U.G. 
Liebert (1), M. Hehme (3), D. Niederwieser (1)
(1)University of Leipzig (Leipzig, DE); (2)Intrinsic LifeSciences, 
LLC (La Jolla, US); (3)Novartis (Nuremberg, DE)

Hepcidin is an important regulator of iron homeostasis which 
is often disturbed in recipients of allogeneic hematopoietic cell 
transplantation (HCT). We prospectively analysed the impact of 
pre-HCT serum hepcidin (SH), ferritin (SF) and blood units (UB) 
transfused on outcome after HCT. Three quotients were gener-
ated (SF/UB, SF/SH, SH/UB) in 111 consecutive patients (pts) [58 
m/53 f, median age 57 years] with AML (n=85) and MDS (n=26) 
transplanted at the University of Leipzig from February,2008–
January,2010. Donors were matched related (MRD) in 23 (21%) 
and matched unrelated (MUD) in 88 (79%) pts. Preparative regi-
men was conventional conditioning (CC) with 12 Gy TBI/cyclo-
phosphamide 120 mg/kg in 41 (40%) and RIC with fl udarabin 30 
mg/m2/day for 3 days and 2 Gy TBI in 70 (60%) pts. Median SH 
and SF were 282 (range 6-1595) and 1869 (range 36-17995)ng/
ml respectively. SF >1000 ng/ml was present in 91 (82%) pts. 
Median UB was 24 (0-95) units. There was a poor linear cor-
relation of SH with SF (r=0.6) and UB (r=0.4). After a median 
follow up of 16 (5-28) months, OS, EFS, non relapse mortality 
(NRM), and relapse (RI) were 66%, 53%, 17%, and 30% respec-
tively. The incidence of acute (a) GvHD > grade 2 and Chronic (c) 
GvHD were 48% and 46% respectively. SH, SF, UB, SF/SH, and 
SH/UB had no impact on outcome but SF correlated with cGvHD 
and infections >grade 3 in the fi rst 100 days post-HCT (p=0.02). 
SF/UB <75% was associated with an improved OS (p=0.06), and 
EFS (p<0.0005), and lower NRM (p=0.02), and cGvHD (p=0.06). 
EFS in pts with SF/UB <75% was 60% versus 33% if SF/UB 
was higher (p=0.01). Also, NRM was 11% if SF/URB was <75% 
versus 33% if SF/UB was >75% (p=0.002). In the absence of 
relapse, the probability of one-year survival in a patient with 
SF/UB <75% is 86% compared to 50% for a patient with SF/UB 
>75% (p=0.001). Median SF of 1844ng/ml was lower (p=0.003) 
and median UB of 26 (range 8-95) units higher (p=0.005) in pts 
with SF/UB <75% compared to pts with higher SF/UB [median 
SF 2573ng/ml, median UB 19 (range 2-63) units]. SF/UB was not 
infl uenced by SH, age, gender, diagnosis, type of conditioning 
and donor. This SF/UB ratio, if validated, might provide a reliable 
assessment tool for NRM after HCT. Unlike SF alone, this ratio 
might refl ect the sequel of the often simultaneously disturbed 
pathways of iron homeostasis as hepcidin regulation, erythropoi-
etic activity, infl ammation and iron stores.

P645
High prevalence of metabolic syndrome and its 
components in long-term survivors of both autologous 
and allogeneic haematopoietic stem cell transplantation 
attending a dedicated Late Effects Clinic
S. Avery (1), G. Stuart (1), A. Spencer (2), P. Walker (2)
(1)Alfred Health (Melbourne, AU); (2)Alfred Health & Monash 
University (Melbourne, AU)

Introduction: Metabolic syndrome (MS), a clustering of risk fac-
tors (RF) for cardiovascular disease (CVD), is reported to occur 
with increased frequency after allogeneic haemopoietic stem cell 
transplant (HCT). The prevalence after autologous HCT is not well 
established. We conducted a cross-sectional study to compare 
the prevalence of MS & its components in adult survivors of autol-
ogous & allogeneic HCT attending a dedicated late effects clinic. 
Method: Consecutive long-term HCT survivors (disease-free 
2 years after HCT) had weight, height, waist circumference, 

blood pressure (BP), fasting glucose & lipids measured. MS 
was defi ned by International Diabetes Federation criteria as 

obesity & any 2 of raised triglycerides, BP, fasting glucose or 
reduced HDL-cholesterol.
Results: From May 2008 to December 2010, 28 autologous (61% 
male) & 50 allogeneic (54% male) recipients were assessed. 
The dominant autograft indication was lymphoma (25/28) & 
acute leukaemia for allograft (26/50). Myeloablative condition-
ing was used in 62% of allografts incorporating total body irra-
diation in the majority (74%). Any grade acute graft versus host 
disease (GvHD) occurred in 28 (56%) & chronic GvHD in 33 
patients (66%). Autograft recipients were older at time of HCT 
[median 50 years (range 25-63) versus 40 years (2-63), p=0.01] 
& at study enrolment [median 55 years (range 28-65) versus 43 
years (range 19-67), p=0.01]. Median time since HCT did not 
differ between the 2 groups [4 years (range 2-14) versus 5 years 
(range 2-18), p=0.62]. The overall prevalence of MS was 37% 
& did not differ between autograft & allograft recipients (34% 
versus 43%, p=0.47). A further 36% & 26% respectively had 2
MS components (p=0.44). Individual RF prevalence is shown 
below in Table 1 with no statistical difference observed by HCT 
type. A trend to more obesity in the autograft patients was seen. 
5 patients (3 autograft; 2 allograft) had established CVD.
Conclusion: While recognising the older age of autograft recipi-
ents, we found a high overall prevalence of MS not different 
between autologous and allogeneic HCT survivors. Individuals 
with MS are at heightened risk of CVD which typically has a 
long latency. This cohort may therefore need to mature further 
for a complete picture to emerge. These data should encour-
age systematic cardiovascular RF screening in long-term survi-
vors of both autologous & allogeneic HCT and the institution of 
appropriate preventative measures when identifi ed.

P646
Improved survival after allogeneic haematopoietic stem 
cell transplantation in recent years
O. Ringden (1), M. Ackefors (1), S. Berglund (1), O. Blennow 
(1), G. Dahllof (1), A. Dlugosz (1), K. Garming-Legert (1), J. 
Gertow (1), B. Gustafsson (1), M. Hassan (1), Z. Hassan (1), D. 
Hauzenberger (1), H. Hagglund (1), H. Karlsson (2), L. Klingspor 
(1), G. Kumlien (1), K. Le Blanc (1), P. Ljungman (1), M. 
Machaczka (1), H.-U. Marschall (1), J. Mattsson (1), R. Olsson 
(1), B. Omazic (1), D. Sairafi  (1), M. Schaffer (1), B.-M. Svahn 
(1), P. Svenberg (1), L. Swartling (1), A. Szakos (1), M. Uhlin (1), 
M. Uzunel (1), E. Watz (1), A. Wernerson (1), A. Wikman (1), 
A.-C. Wikstrom (1), J. Winiarski (1), M. Remberger (1)
(1)Karolinska University Hospital Huddinge (Stockholm, SE); 
(2)Karolinska Institute (Stockholm, SE)

We analyzed the outcome after allogeneic hematopoietic stem 
cell transplantation (HSCT) in different time periods. Patients, 
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mainly with hematological malignancies (n=953), were divided 
into four different time periods: 1992-95, 1996-2000, 2001-05 
and 2006-09. 
During the years many factors has changed considerable 
regarding patient age, diagnosis, disease stage, type of donor, 
stem-cell source, genomic HLA-typing, cell dose, type of con-
ditioning, treatment of infections, the use of G-CSF, mesenchy-
mal stem cells, cytotoxic T-cells and home care.
When comparing the last period (2006-09) with earlier periods, 
we found a slower neutrophil engraftment, a higher incidence of 
acute GVHD grades II-IV and less chronic GVHD. Relapse inci-
dence has been unchanged during the four periods (22-25%).
Overall survival and transplant-related mortality (TRM) improved 
signifi cantly in the more recent periods with the best results dur-
ing 2006-09 with a 100 day TRM of 5.5%. When correcting for 
differences between the four groups, hazards ratio for survival 
in the last period was 1.61 (p=0.001) and for TRM it was 0.55 
(p=0.003).
Despite older patients, more advanced diseases and more 
HLA-nonidentical donors, overall survival and TRM improved, 
while relapse remained unchanged.
To conclude, several improvements taken together have 
resulted in signifi cantly lower TRM and improved survival after 
HSCT during the last years.

P647
Graft failure in the modern era of allogeneic 
haematopoietic stem cell transplantation
R. Olsson, M. Remberger, Z. Hassan, B. Omazic, P. Svenberg, 
J. Mattsson, O. Ringdén
Karolinska University Hospital (Stockholm, SE)

Objective: The present study aimed to identify patients at risk 
for graft failure (GF) in a modern era of allogeneic hematopoi-
etic stem cell transplantation (allo-HSCT).
Methods: All fi rst allo-HSCT at our centre from 1995 to mid-
2010 (n=967) were retrospectively included in the study. Graft 
failure was defi ned as either primary GF, i.e. recipients who 
never recovered from neutropenia (absolute neutrophil count 
<0.5x109/l), or secondary GF, i.e. successful engraftment with 
subsequent loss of donor cells (<5% donor chimerism) or 
permanent drop in neutrophils (< 0.5x109/l) and/or platelets 
(<30x109/l).
Results: In this study, 54 patients (5.6%) had primary or sec-
ondary GF. Nine out of ten GFs were secondary GFs (n=48), 
and the secondary GFs were in most cases due to less than 
5% donor chimerism (n=43). Patients with or without GF did 
not differ regarding donor and recipient age, sex, sex match, 
or cytomegalovirus match. Cord blood transplants had an 
increased risk of GF (18%), compared recipients of bone mar-
row (GF 6%), and blood stem cells (GF 5%, p<0.01). In multi-
variate analysis, patients with non-malignant disorders were at 
greater risk of GF (relative risk (RR) 3.28, p=0.01), when com-
pared to patients with acute leukemia. Furthermore, both non-
myeloablative conditioning (NMC) (GF=19%, RR 11.4, p<0.01), 
and reduced intensity conditioning (RIC) increased the risk of 
GF (GF=10%, RR 2.64, p<0.01), compared to myeloablative 
conditioning (GF=3%). Nucleated cell dose was also of impor-
tance, and total nucleated cell doses of >12.5x108/kg reduced 
the risk of GF (RR 0.36, p=0.03). Immunosuppression with 
cyclosporine combined with methotrexate had lower risk of GF 
(RR 0.19, P<0.001) than other immunosuppressive protocols. 
Recipients of HLA-mismatched grafts (less than 6/6) also had 
an increased risk of GF (RR 8.10, p<0.01). 
Conclusion: At our centre, patients at risk for GF are those with 
non-malignant disorders, receiving non-myeloablative condi-
tioning regimens, followed by cord blood or bone marrow trans-
plants with a low nucleated cell dose.

P648
Pulmonary complications after autologous haematopoi-
etic stem cell transplantation: a single-centre analysis
M. Drera, E. Morello, F. Franco, P. Foccoli, F. Antoniazzi, 
L. Baushi, C. Cattaneo, G. Rossi
Civil Hospital (Brescia, IT)

Pulmonary complications (PCs) occur in 40 to 60% of all HSCT 
recipients, accounting for considerable morbidity and mortal-
ity. Their prevalence is lower in autologous HSCT patients in 
comparison to the allogeneic setting and varies depending on 
the lack of uniformity in the diagnostic criteria used. The aim 
of the study was to retrospectively analyze prevalence of non 
infectious PCs in a cohort of autologous transplanted patients. 
From July 2006 to December 2008, 178 consecutive auto-
transplanted patients were reviewed: 73 lymphoma, 101 MM, 
4 AML. Median age was 58 yrs (range 16-73). The timing of 
PCs was divided according to onset (pre-engraftment, early 
and late PCs). Type of PCs was defi ned according to Afessa 
criteria (BMT 2001): bronchiolitis obliterans (BO), bronchiolitis 
obliterans organizing pneumonia (BOOP), idiopatic pneumo-
nia syndrome (IPS), peri-engraftment respiratory distress syn-
drome (PERDS), diffuse alveolar hemorrhage (DAH). Multiple 
clinical variables were analyzed to determine their infl uence on 
the development of PCs: age, sex, diagnosis, tobacco use, his-
tory of lung diseases and infections, number of therapeutic lines 
before transplant, pretransplantation lung function tests (LFT ), 
prior chest irradiation, disease status at transplant, condition-
ing, number of infused CD34+cells. Chi square and t student 
tests were used for univariate analysis and linear regression 
model for multivariate analysis. 
Results: 34 of the 178 pts (19%) developed PCs: 10 (6%) and 
24 (13.5%) had infectious and non infectious complication, 
respectively. Of the 24 non infectious PCs, 12 (50%) were 
defi ned as PERDS, 10 (42%) as IPS, 1 as BO and 1 as BOOP. 
Mortality rate of PCs was 8.8% (3/34); 4 required mechanical 
ventilation, 12 developed chronic lung diseases. At the multi-
variate analysis age (p=0.000), uncontrolled disease status at 
transplantation (p=0.022), FEV1<80% (p=0.011) and CD34+ 
infused >5x106/kg (p=0.007) were identifi ed as independent 
risk factors for PCs. PERDS and IPS were associated with age 
(p=0.002), uncontrolled disease status (p=0.002), FEV1<80% 
(p=0.007), more than 2 previous therapy lines (p=0.022) and 
CD34+>5x106/kg infused (p=0.003). In this retrospective 
analysis pulmonary complications seems to be strongly asso-
ciated with age, uncontrolled disease, a reduced FEV1 and 
CD34+>5x106 /kg infused. These data may help in the selec-
tion of patients undergoing autologous transplantation in order 
to limit morbidity and mortality from PCs.

P649
Immune cell subsets in haematopoietic cell transplant 
recipients associated with graft-versus-host disease or 
infections
P.J. Podgorny, Y. Liu, A. Ugarte-Torres, M. Dhadda, 
A. Mansoor, I. Auer, J. Luider, F. Zhou, M. Hoegh-Petersen, 
F.M. Khan, J.A. Russell, J. Storek
University of Calgary (Calgary, CA)

Background: Failure of hematopoietic cell transplantation usu-
ally results from relapse, graft-vs-host disease (GVHD) or an 
infection. These complications are related to immune reconsti-
tution, however, little is known about which immune cell subset 
is primarily associated with relapse, GVHD or postengraftment 
infections.
Patients and methods: We determined blood immune cell (leu-
kocyte) subset counts by fl ow cytometry on day 28 (n=89), 56 
(n=94), 84 (n=93), 180 (n=58) and 365 (n=51) after allogeneic 
transplantation of fi lgrastim-mobilized blood stem cells or mar-
row. Conditioning typically included busulfan (~12.8 mg/kg), 
fl udarabine (250 mg/m2) and Thymoglobulin (4.5 mg/kg). For 
each leukocyte subset at each time point we evaluated with 
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multivariate analysis whether the subset was associated with 
subsequent death, relapse, GVHD or postengraftment infec-
tions. 
Results: No subset was signifi cantly associated with death or 
relapse. Acute GVHD (grade 2-4) was associated with high day 
28 counts of several T cell subsets, especially naïve CD4 and 
naïve CD8 T cells, low day 56 and 84 counts of CD5+ B cells 
and naïve B cells, and low day 28, 56 and 84 counts of plas-
macytoid dendritic cells (DCs). Chronic GVHD (extensive) was 
associated with low counts of monocytes on day 28 and 56 
(preceding clinical manifestations). Viral infections were asso-
ciated with low day 56 or 84 counts of several T cell subsets, 
especially naïve CD4 and naïve C8 T cells, and low day 56 
basophils. Bacterial infections were associated with low day 
56, 84 or 180 counts of activated CD4 T cells, CD5+ B cells, 
plasmacytoid DCs and basophils. No subset was signifi cantly 
associated with fungal infections. See Table 1 for details.
Conclusion: Acute GVHD may be caused by naïve T cells, and 
may impair generation of CD5+ B cells, naïve B cells and plas-
macytoid DCs. Chronic GVHD development may be inhibited 
by monocytes. For viral immunity, naïve T cells and basophils 
appear to be important. For bacterial immunity, CD4 T cells, 
CD5+ B cells, plasmacytoid DCs and basophils appear to be 
important.

P650
Effi cacy and safety of deferasirox for the treatment of iron 
chelation following allogeneic stem cell transplantation: 
preliminary results of CILC670AES04 trial
M. Batlle, C. Vallejo, L. Vázquez, C. Solano, A. Sampol, R. 
Duarte, J.A. Pérez, D. Hernández, J. López, M. Rovira, S. 
Jiménez, D. Valcárcel, S. Garzón, M. Jiménez, I. Jarque on 
behalf of GETH, Infectious and Non-infectious Complications 
Subcommittee

Objectives: Iron overload is common in patients (pts) undergo-
ing allogeneic stem cell transplantation (SCT). The aim of this 
trial was to determine the effi cacy and safety of deferasirox in 
pts with iron overload after SCT. 
Methods: Phase IV, open-label, multicenter clinical trial car-
ried out in 18 Spanish Haematology Services. Main eligibil-
ity criteria included age 18 years old, SCT at least 6 months 

before inclusion, transfusional iron overload (defi ned as serum 
ferritin (SF) 1000 ng/mL or >20 units red blood cell trans-
fusions), serum creatinine (SCr)  2-fold the upper limit of 
normal (ULN) or creatinine clearance 50 mL/min. Treatment 
regimen consisted of 10 mg/Kg/day of deferasirox 52 weeks or 
until SF 400ng/mL; subsequent adjustments were based on 
SF levels and safety markers. SF was monitored monthly. This 
abstract includes results of an interim analysis at 6 months of 
an ongoing study. 
Results: From December 2008 to April 2010, 30 pts were 
enrolled. Twenty-eight pts were included in the present analy-
sis; median age was 46 years (range 20-65). Primary disease 
states included acute myeloid leukemia (n=14), myelodysplastic 
syndrome (n=5) and non-Hodgkin’s lymphoma (n=4). Pts had 
received the SCT a median of 12.2 months before deferasirox 
initiation (range 6.5-32.7). Median SF at baseline was 1588.5 
ng/mL (range 900.0-4055.0) (n=26) and median SF after 6 
months of deferasirox was 1245.5 ng/mL (range 329-9771.5), 
resulting in a median change from baseline of -355.0 ng/mL 
(range -1013.0-6172.9). Three pts completed the study after 
achieving SF 400 ng/mL before the 52 weeks of treatment. 2 
pts discontinued the study due to haematological relapse, and 
1 due to consent withdrawal. At the time of this analysis eleven 
pts had available safety data at study database: 2 pts had SCr 
elevation (<2xULN; one was considered to be drug-related by 
investigator), 2 pts had ALT elevation (1 drug-related); drug-
related AEs included gastrointestinal disorders (n=3) and rash 
(n=1). Serious AEs (SAEs) were reported in 7 pts, with a total of 
8 SAEs (3 primary disease progressions, 1 febrile neutropenia, 
1 herpes zoster, 1 fever with rinhorrea, 1 leukocytosis and 1 
massive acute subdural hematoma); none of them considered 
to be related to deferasirox. 
Conclusion: Preliminary data showed a downward trend in SF 
with 6 months of deferasirox treatment in post SCT setting, with 
a safety profi le similar to that reported in previous studies.

P651
A single nucleotide polymorphism of Granzyme B gene 
in the recipient predicts relapse after HLA matched 
unrelated bone marrow transplantation for standard-risk 
haematologic malignancies
A. Takami (1), J.L. Espinoza (1), K. Nakata (1), E. Morishita (1), 
S. Ohtake (1), T. Fukuda (2), Y. Morishima (3), Y. Kodera (4), 
S. Nakao (1)
(1)Kanazawa University Hospital (Kanazawa, JP); (2)National 
Cancer Center Hospital (Tokyo, JP); (3)Aichi Cancer 
Center Hospital (Nagoya, JP); (4)Aichi Medical University 
(Nagoya, JP)

Granzyme B (GZMB) is a serine protease mediating the rapid 
induction of target-cell apoptosis by cytotoxic T lymphocytes 
and natural killer cells. The Granzyme B gene has a single 
nucleotide polymorphism (A/G) in its exon 2 which affects 
secretion of Granzyme B from lymphocytes (Girnita: Transplant 
2009). In this study we analyzed the impact of GZMB polymor-
phism on transplant outcomes in patients undergoing unre-
lated HLA 12/12 matched bone marrow transplantation (BMT) 
through the Japan Donor Marrow Program. The GZMB geno-
types were retrospectively analyzed in a cohort of 720 pairs 
of patients with hematologic malignancies and their unrelated 
donors. In patients with standard risk disease, the recipient the 
G/G genotype, a genotype expected to produce lower levels of 
GZMB, was associated with a signifi cantly higher incidence of 
relapse. However, the recipient GG genotype had no signifi cant 
effect on overall survival. The recipient GG genotype in patients 
with standard risk disease remained statistically signifi cant in 
multivariate analysis. The GZMB polymorphism did not signifi -
cantly infl uence the transplant outcomes in patients with high 
risk disease. These results suggest an association between 
the recipient GG genotype and higher risk of relapse among 
recipients with standard risk disease of BMT from HLA matched 
unrelated donors.
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P652
Cardiac biomarkers during and after allogeneic 
haematopoietic stem cell transplantation
L. Roziaková (1), E. Bojtárová (2), M. Mistrík (2), E. Demecková 
(2), B. Mladosievicová (1)
(1)Comenius University (Bratislava, SK); (2)University Hospital 
(Bratislava, SK)

Background: Anthracyclines and myeloablative preparative 
regimen (PR) followed by hematopoietic stem cell transplanta-
tion (HSCT) represent high risk for development of cardiotoxic-
ity. Current biomarkers can detect preclinical cardiotoxicity with 
higher sensitivity than echocardiography. The aim of this study 
was to assess subclinical myocardial changes during HSCT 
using cardiomarkers – troponin T (cTnT) and N-terminal pro 
brain natriuretic peptide (NT-pro-BNP).
Methods: The study included 21 patients who received from july 
2009 to september 2010 an allogeneic HSCT for acute leuke-
mia (11 patients with ALL, 10 with AML) with the mean age of 
32,8 years at HSCT (range: 19-58). Conditioning regimen for 
ALL included total body irradiation (TBI) plus cyclophosphamide 
(CY), and for AML included CY plus busulphan. All patients 
were previously treated with anthracyclines with median cumu-
lative dose 250 mg/m² (range: 150-580). Cardiomarkers were 
measured before PR and at days 0, 14 and 30 after HSCT.
Results: Before PR, mean plasma NT-pro-BNP value was 
147,6±119,5 pg/ml. After HSCT (day 0), a further increase to 
2012,7±1837,5 pg/ml was observed. Fourteen days after HSCT, 
mean plasma NT-pro-BNP slightly decreased to 1335,7±1262,7 
pg/ml. Persistent elevations thirty days after HSCT were found 
in 19 patients (497,5±477,1 pg/ml). Baseline plasma cTnT lev-
els were elevated in 3 patients, in 7 patients at day 0 and 14, 
and remain increased still in 8 patients on day 30 (0,018±0,029). 
The differences in NT-pro-BNP before and after treatment were 
statistically signifi cant (p=0,002), whereas the differences in 
cTnT were not signifi cant (p=0,2). The mean cTnT concentra-
tions were higher in patients with TBI and mean NT-pro-BNP 
values were higher in patients with AML, what was associated 
with pretreatment of higher cumulative doses of anthracyclines 
(median 300 mg/m²).
Conclusions: Administration of PR followed by HSCT can 
induce in patients treated for acute leukemias acute neuro-
humoral activation and myocardial abnormalities. Persistent 
elevations in NT-pro-BNP and cTnT might indicate subclinical 
cardiotoxicity and require further follow.
This research was supported by Grant of Ministry of Health, 
SR, No. 2007/42-UK-18 and GUK 317/2010.

P653
Allo-PBSCT across ABO barriers: time to blood group 
conversion vis-à-vis molecular chimerism
O. Ben Tal, M. Hareuveni, M. Shpringer, R. Eshel, E. 
Naparstek
TASMC (Tel Aviv, IL)

Background: Close to half of alloPBSCT occur across ABO bar-
riers, a viable issue in the era of RIC. 
Goal: To assess the temporal relationship between molecular 
chimerism and conversion of blood group among the different 
types of ABO incompatibility.
Patients & Methods: Patients with Hematological malignancies 
undegoing ABO/Rh–incompatible allogeneic PBSCT at TASMC 
between 1999-2010 were included. To determine engraftment, 
Short Tandem Repeats (STR) were analyzed by Polymerase 
Chain Reaction (PCR). ABO/Rh was determined using the 
Diamed gel-card technique. ABO/Rh was recorded as recipi-
ent, donor or mixed type and recipient Type & Screen (T&S) 
was repeatedly performed as necessary before transfusion. 
Patients were transfused with recipient-type red cells (RBC) 
untill a change in blood group was observed. 
Results: One hundred fi fty nine patients underwent an allo 
PBSCT between 1999-2010. Ninety were ABO/Rh incompatible. 

Fifty six patients were eligible for analysis: 18/90 died before 
STR determination, 5 had no STR result and 11 were lost to 
follow-up beyond 30 days. Of 56 (40 Male/16Female) with com-
plete data, 7 had bidirectional ABO incompatibility, 25 had a 
major, 15 minor and 9 patients had Rh incompatibility. Median 
follow-up was 158 days (R=45 days-4years). 46/56 patients had 
full donor chimerism at some point during follow-up (median 
27 days, R=13-214) and 33/46 (71.2%) converted their blood 
type at a median of 118 days (25-455 days). 10/56 patients 
remained mixed chimera at a median of 48 days (R=15-140), 
and only 2/10 converted to donor type. 
30/56 patients (54%) had 100% donor chimerism but only one 
converted to donor type by D30. 
At D100 42/56 patients (75%) had 100% donor chimerism, 
whereas only 13/56 (23.2%) changed to donor blood type. The 
delay in blood type conversion to full donor type vs. full chimer-
ism by STR was of median 85 days, (R=24-425 days!). 
In addition, neither patient age nor sex infl uenced time to con-
vert to donor blood type.
However, of 25 major mismatched transplants, 15 (60%) did 
convert to donor type, whereas of 15 minor incompatible pairs, 
only 2 (13.3%) and none of the bidirectional mismatch (x2= 
13.504, p=0.00117).
Conclusions: A delay in ABO conversion is observed, compared 
to molecular full chimerism.
In most cases, conversion occurred after day 100.
Having a bidirectional, minor or major ABO incompatibility had 
a signifi cant impact on conversion to donor blood type.

P654
Autoimmune-like complications post-haematopoietic 
stem cell transplantation in children with nonmalignant 
disorders: 10 years of experience in one paediatric BMT 
centre
A. Khalil, I. Zaidman, M. Ben-Arush
Rambam Health Care Campus (Haifa, IL)

Background: Autoimmune-like complications (AILC) have been 
reported but are still not well-characterized in post-hematopoi-
etic stem cell transplantation (HSCT), such as autoimmune cyto-
penias (AICP) and autoimmune hepatitis (AIH). AICP include 
immune thrombocytopenia (IT), autoimmune hemolytic anemia 
(AIHA), autoimmune neutropenia (AIN), or a combination of two 
of these disorders or with pancytopenia. Scleroderma (SD) as 
a manifestation of chronic graft-versus-host disease (cGVHD) 
and has clinical and pathological characteristics similar to AIC.
Objectives: To evaluate the occurrence of AILC and its risk fac-
tors, prognosis and response to treatment in a series of children 
undergoing HSCT at our hospital.
Patients and methods: Between 2000 and 2010, 76 patients 
after HSCT for nonmalignant disorders (NMD) were retrospec-
tively reviewed (39 males, 37 females). Forty-fi ve patients were 
diagnosed with congenital hemoglobinopathies (HGP), 11 with 
immunodefi ciency, 8 with metabolic disorders, 3 with Fanconi 
anemia, 2 with aplastic anemia, and 3 with familial hemophago-
cytic lymphohistiocytosis. Mean age of patients was 10.7 years 
(1.4-24.9 years); median follow-up was 6.81 years (0.6-11 
years). The diagnosis of AILC was made on standard labora-
tory-clinical evidence.
Results: Twenty-two (29%) patients developed AILC. AICP 
were the most common autoimmune disorder: 64%; SD: 32%; 
AIH: 4%. The most common AILC in patients with HGP was 
AICP: 64%; SD 36%, compared to other NMD, AICP: 62.5%; 
SD: 25%; AIH: 12.5%. No statistically signifi cant difference 
was observed between the incidence of AILC in patients with 
HGP and other NMD, full or mixed donor chimerism, female or 
male, related bone marrow or related peripheral blood (RPB), 
related cord blood (RCB) or UCB, with or without splenectomy. 
A higher incidence was observed in patients with ABO-mis-
matched HSCT, who developed cGVHD and who had UPB as a 
source of HSCT: 48%, 69%, and 50%, respectively. Twenty-two 
patients who developed AILC after HSCT showed good outcome 
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and was not the direct cause of death in any case. The majority 
of patients responded to standard immunosuppressive therapy 
and only one patient underwent a second transplant for resist-
ant pancytopenia.
Conclusion: AILC is a clinically signifi cant complication after 
HSCT that contributes to morbidity but not to mortality. Patients 
with ABO-mismatched HSCT, who develop cGVHD and who 
have UPB as source of HSCT are specially predisposed to this 
complication.

P655
Bronchiolitis obliterans after allogeneic stem cell 
transplantation: a single-centre retrospective study of 
risk factors
H. Ben Neji, C. Dromer, R. Tabrizi, S. Vigouroux, H. Guenard, A. 
Pigneux, T. Leguay, M.S. Dilhuydy, K. Bouabdallah, A. Schmitt, 
G. Marit, N. Milpied 
CHU de Bordeaux (Bordeaux, FR)

To identify risk factors of BO, we retrospectively analyzed 151 
allogeneic bone marrow recipients allografted between 2006 
and 2008. The median age is 47 years (4–66 years). The ratio 
male/female is 2. Sixty four patients (42%) had a MAC and 87 
patients (58%) had RIC regimen. Busulfan was used as a part 
of the conditioning in 45% and total body irradiation in 47%. The 
source of the graft is BM in 32%, PSC in 57% and CB in 11%. 
In 50 % of the cases the donor is a sibling. GVHD prophylaxis 
is CsA associated with MTX in 41% of the cases, cyclosporine 
alone in 25% and CsA with MMF in 30%.
Patients had pulmonary function test pre transplant and at 3, 
6, 12 months after transplantation and then every 6 months. 
BO was defi ned according to NIH consensus. NIH defi nition 
requires: absence of active infection, decreased FEV1 (<75% 
of predicted normal), evidence of airway obstruction with a ratio 
of FEV1 to forced vital capacity <70%, elevated residual vol-
ume of air (>120% of predicted normal) or an expiratory chest 
CT or lung biopsy that reveals air trapping or bronchiectasis. 
According to this definition, we found 11 cases of BO with 
a cumulative incidence at 3 years of 13%. BO appeared 
after a median time of 16 months (6m-25m). In univariate 
analysis, recipient age 50 y.o. and above (p=0.003), donor 
age 50 y.o and above (p=0.05), cGVHD (p=0.05), aGVHD 
(p=0.04), female donor to female recipient (p=0.001) and 
reduced intensity conditioning regimen (p=0.08) are asso-
ciated with BO. 
In multivariate analysis, aGVHD (p=0.029) (RR6.5, 95% con-
fi dence interval, 1.2%-34.7%) and female donor to female 
recipient (p=0.028) (RR 5.45, 95%, confi dence interval 1.19%-
24.8%) are risk factors of BO. All the patients who developed 
BO where treated for GVHD at the time of onset of pulmonary 
symptoms. Among the 11 patients, 6 died and BO is the cause 
of death in 3 patients. The remaining 5 patients are alive with a 
BO controlled with immunosuppressive treatment.
Conclusion: BO is a rare complication after allogeneic stem cell 
transplantation according to the consensus criteria. It is tightly 
linked to GVHD. Female donor to female recipient is strongly 
associated with the occurrence of this complication. This 
should be verifi ed on a larger number of patients. A reinforced 
immunosuppressive treatment may control the progression of 
the disease and prolong the survival of those patients.

P656
Safety of autologous stem cell transplantation without 
any cryopreservation or the use of growth factors
M. Brahimi, S. Osmani, N. Yafour, F. Attaf, H. Tadj, B. Benzineb, 
M.A. Bekadja
EHU “1er Novembre” (Oran, DZ)

Introduction: Autologous stem cell transplantation (ASCT) after 
a high dose conditioning is an established treatment modality 
with defi nitive indications for many hematological disorders.

However, this line of treatment requires many expensive 
resources, such as freezing of the harvest product in order to 
maintain cell viability until stem-cell reinfusion and the use of 
growth factors for the management of neutropenia.
The aim of this study is to demonstrate the feasibility and the 
safety of the ASCT without any cryopreservation neither the 
use of growth factors.
Material and methods: 1st Group: 10 patients with Hodgkin’s 
lymphoma were treated with high-dose cyclophosphamide 
(120 mg/kg), etoposide (2100 mg/m²) and BCNU (400 mg/m²) 
followed by reinfusion of autologous non-frozen PSC, which 
had been stored for 72 hours at +4°C.
2nd Group: 22 patients with Multiple Myeloma were conditioned 
with high dose of melphalan (200 mg/m²) followed by reinfusion 
of autologous non-frozen PSC, which had been stored for 24 
hours at +4°C.
All patients in both groups did not receive any growth factor 
after the transplant.
Results: Results are shown in Table 1.
Conclusion: We conclude that high-dose chemotherapy with 
non-frozen peripheral stem cells is safe in terms of haemat-
opoietic reconstitution even without using growth factors.

P657
Anti-Müllerian hormone as a marker of ovarian reserve 
in pubertal girls and young women with a history of stem 
cell transplantation in childhood
P. Keslova, P. Sedlacek, R. Formankova, M. Snajderova, 
K. Kotaska, J. Stary
University Hospital Motol (Prague, CZ)

Gonadotoxicity is well known late effect after HSCT (hemat-
opoietic stem cell transplantation), especially when alkylating 
agents such as Busulphan or TBI (total body irradiation) were 
used for conditioning regimen. Damage of the ovaries causes 
follicle loss and usually results in premature ovarian failure 
(POF). Females, who are long term survivors after HSCT per-
formed during childhood, consequently present with amenor-
rhoea usually with high level of follicle stimulating hormone 
(FSH), both indicating ovarian failure. Anti-Müllerian hormone 
(AMH) is established as a novel marker of ovarian reserve. 
Serum AMH concentration is independent on menstrual cycle 
or hormonal therapy. It correlates well with antral follicle count 
and can be useful as a marker of premature ovarian failure. 
In 45 females, transplanted in childhood at our center, serum 
AMH were measured using enzymatic immunoassay (EIA) – 
Immunotech (normal range 14.28-48.55 pmol/l). Median age of 
this cohort at HSCT was 13.4 years (range 4.2–18.1), median 
age at the time of AMH assessment was 18.3 years (range 12.2 
– 36.5). 40/45 patients received Busulphan (16 mg/kg) or TBI (
12Gy) as a part of conditioning regimen. 
In 43 of them (95.6%) low or undetectable level of AMH was 
determined with only 2 patients (both without Busulphan or TBI) 
who maintain normal AMH concentration and normal ovarian 
function. 21/24 patients with undetectable AMH had high FSH 
levels and receive hormone replacement therapy (HRT). 5/19 
patients (all transplanted in prepubertal age) with lower, but 
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detectable level of AMH, had normal menstrual cycle without 
HRT with normal FSH levels. In those residual ovarian activity 
is anticipated. 
The present data show low and undetectable levels of AMH in the 
most of females in this cohort. Use of high-dose TBI or Busulphan 
resulted in severe ovarian damage. Therefore at least in such 
circumstances fertility preservation through cryopreservation of 
ovarian tissue or oocytes should be offered prior to HSCT. Chance 
for successful cryopreservation of ovarian tissue or oocytes after 
HSCT in subgroup of patients with residual ovarian activity (nor-
mal FSH, regular menstrual cycle but lower levels of AMH) must 
be discussed with centers for reproductive medicine.
Supported partly by MZ0FNM2005.

P658
Effect of immunonutrition on nutritional status and 
therapy tolerance in patients with haematopoietic stem 
cell transplantation
M. Kucher, O. Goloschapov, B. Afanasyev
Saint-Petersburg State Pavlov Medical University 
(St. Petersburg, RU)

Introduction: Adequate nutrition support (NS) during hemat-
opoietic stem cell transplantation (HSCT) improves therapy tol-
erance and reduces severity of various complications.
Purpose: In this study we estimated in HSCT recipients the 
infl uence of standard and modifi ed NS regimens enriched with 
glutamine and omega-3 fatty acids on therapy tolerance, occur-
rence of post-transplant complications and their severity.
Materials and methods: We analyzed data from 91 HSCT 
recipients, 44 of them underwent allogeneic unrelative HSCT, 
22 allogeneic relative HSCT, 9 haploidentical HSCT and 16 
autologous HSCT. 31 of the patients had acute myeloid leuke-
mia, 19 acute lymphoblastic leukemia, 10 Hodgkin lymphoma, 
9 myelodisplastic syndrome, 6 chronic myeloid leukemia, 
4 osteomyelofi brosis, 3 non-Hodgkin lymphoma, 3 aplastic 
anemia and 6 other hematological diseases. Sex distribution 
was even - 46 (50,5%) men and 45 (49,5%) women. Median 
age was 32,9 (13-71) years. Control group (n=46) included 
patients with symptoms of gastrointestinal toxicity and caloric 
intake lower, then 60% for 3 or more consecutive days. These 
patients received standard NS regimen consisting of low-bac-
teria diet and parenteral nutrition. The second group (n=17) 
received modifi ed NS regimen consisting of low-bacteria diet 
with parenteral nutrition starting on day +1 after HSCT, the third 
group (n=28) received modifi ed NS regimen with additional 
glutamine (Dipeptiven, Fresenius Kabi 0,35-0,43 g/kg/day iv) 
and omega-3 fatty acids support (Omegaven, Fresenius Kabi 
1,5 ml/kg/day or Lipo Plus, BBraun 1,5 g/kg/day iv) starting on 
day +1. In each group we evaluated nutritional status using 
anthropometrics (height, weight, body mass index, mid-arm cir-
cumference, triceps skinfold) and laboratory data (total protein, 
albumin, macro- and micronutrients).
Results: We observed different severity of mucositis and 
aGVHD in evaluated patients groups, less signifi cant decrease 
of anthropometrics and laboratory data was observed also. 
Between each groups there were no difference in time of 
engraftment and 1 year survival. 
Conclusions: Patients receiving modifi ed NS with glutamine 
and omega-3 fatty acids tolerate the conditioning regimens and 
immunological complications in early post-transplant period 
better, then patients on standard NS regimens.

P659
Suboptimal vitamin D levels in pediatric blood and mar-
row transplant patients
K. Beebe, K. Hospodar, R. Adams
Mayo Clinic Arizona (Phoenix, US)

Objective: The incidence of low Vitamin D (Vit D) levels in blood 
and marrow transplant (BMT) patients is unknown. Chemother-
apy, radiation, poor nutrition, and limited sun exposure may put 
BMT patients at risk for low Vit D levels. Studies suggest a corre-
lation between suboptimal Vit D levels (25-OH < 30 mg/dL) and 
an increased risk for cardiovascular (CV) disease, hyptertension 
(HTN), diabetes (DM), malignancies, and autoimmune disease. 
BMT patients are at high risk for these diseases, in addition to, 
bone mineral loss and life threatening infections. Vit D repletion 
is a proven treatment for bone disease (rickets and osteoporo-
sis) and infections (tuberculosis). We hypothesize that BMT 
patients are at high risk for having suboptimal Vit D levels. 
Methods: This is a retrospective review of 66 pediatric BMT 
patients at a single institution. This heterogeneous popula-
tion had a range of diagnoses, preparative regimens (reduced 
intensity and myeloablative) and donor sources (autologous, 
allogeneic, related and unrelated). Patients ranged in age from 
>1 year to 21 years. Serum Vit D levels, performed using mass 
spectroscopy at Sonora Quest Laboratories, were obtained at 
various points prior to and following BMT. Levels < 30 ng/dL 
were defi ned as suboptimal. Suboptimal levels < 20 ng/dL were 
further categorized as defi cient. None of the levels refl ected 
therapeutic replacement of Vit D. 
Results: Sixty eight percent of the Vit D levels were obtained 
within the fi rst year of transplant. The remaining Vit D levels 
were 2-10 years post BMT. Overall, 60% of patients were sub-
optimal and 24% were defi cient. The highest incidence of sub-
optimal Vit D levels occurred within the fi rst year of transplant. 
At 1 year post BMT, 72% of patients were suboptimal and 36% 
were defi cient. At > 8 years post transplant, 33% of patients 
were suboptimal. Notably, 47% of patients transplanted for non-
malignant disease had suboptimal levels. 
Conclusion: Suboptimal Vit D levels occurred in 72% and defi -
ciency occured in 36% of BMT patients within the fi rst year. 
The incidence of suboptimal levels subsequently decreased, 
but was still observed in > 33% of patients > 8 years post trans-
plant. These results warrant additional research on the rela-
tionship between low Vit D levels and complications of BMT: 
infection, CV disease, DM, HTN, bone mineral loss, and poten-
tially infl ammatory processes such as graft vs host disease. 
Vit D repletion may limit complications of BMT.

P660
Health-related quality of life assessment during high-dose 
chemotherapy and stem cell transplantation in patients 
with haematologic malignancies
G. Caocci (1), V. Pisano (1), A. Vacca (1), E. Piras (1), A. Ledda 
(1), A. Pizzati (1), R. Littera (1), F. Effi cace (2), G. La Nasa (3)
(1)Azienda ASL Cagliari (Cagliari, IT); (2)Gruppo Italiano 
Malattie EMatologiche dell’Adulto (GIMEMA) Data Center 
(Rome, IT); (3)University of Cagliari & Azienda ASL Cagliari 
(Cagliari, IT)

High-dose chemotherapy and hematopoietic stem cell trans-
plantation (HSCT) could potentially be associated with major 
physical and emotional distress as well as an overall reduc-
tion in health-related quality of life (HRQoL). Recently, the 
European Organisation for Research and Treatment of Cancer 
(EORTC) Quality of Life Group developed a treatment-specifi c 
questionnaire (QLQ-HDC29) to supplement the widely used 
generic measure of HRQoL in cancer patients (QLQ-C30). This 
supplementary module may prove to be particularly useful in 
assessing specifi c side-effects of treatment or comorbidities in 
patients receiving auto- or allo-HSCT. 
We investigated the feasibility of these questionnaires in a pro-
spective pilot study of 37 consecutive patients with hematologic 
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malignancies (mean age 49, 18 females and 19 males) treated 
with auto- (18/37) or allo-HSCT (19/37). Both questionnaires 
were administered 1 month before (at baseline) and 3, 6 and 
12 months after transplantation. One year event-free survival 
was 76% and 78% in the auto- and allo-group, respectively. 
The cumulative incidence of acute and chronic graft-versus-
host disease (GVHD) in the allo-group was 36% and 21%, 
respectively. The global HRQoL scale of QLQ-C30 showed a 
trend toward improvement from baseline to 12 months after 
transplantation (mean scores 56.6 vs 63.7, P=0.06). Patients 
with mean hemoglobin values 10 gr/dl experienced a signifi -
cant increase in HRQoL from baseline to 12 months after HSCT 
(54% vs 89%, P 0.01). At 12 months post-HSCT, we observed 
signifi cant worsening in the Gastro-Intestinal Side Effects Scale 
(P=0.03), the Worries/Anxiety Scale (P=0.05) and Spiritual well-
being items of the HDC29 questionnaire. Skin Problems sig-
nifi cantly increased at 3 months after transplantation (p=0.03) 
but subsequently returned to baseline values. Other HRQoL 
areas (including Body Image, Impact on Family life and aches 
in bones) did not show signifi cant differences from baseline up 
to 1 year after HSCT. Finally, 20 patients (54%) returned to their 
previous occupational activities. 
In conclusion, our study shows that the HDC29 questionnaire 
used in combination with the more generic measure of HRQoL 
(C30) provides us with a more complete picture of HRQoL in 
auto- or allo-transplanted patients. Their combined use supplies 
us with more detail of the patient’s perspectives on the effects 
of treatment and should thus represent a valuable adjunct in the 
longitudinal follow-up of these patients.

P661
AMH and Inhibin B are valuable markers to identity 
subfertility in childhood cancer survivors after allogeneous 
stem cell transplantation
S. Lie Fong, N.J. van Casteren, I. Schipper, G. Dohle, 
S.C.J.M.M. Neggers, J.A. Visser, F.H. de Jong, J.S.E. Laven, 
M.M. van den Heuvel-Eibrink
Erasmus MC University Medical Center (Rotterdam, NL)

Background: Childhood cancer therapy is gonadotoxic, result-
ing in infertility and premature ovarian failure. Currently, serum 
AMH levels and inhibin B levels are the most sensitive markers 
of gonadal reserve in females and males, respectively.
Materials and methods: Serum AMH and inhibin B levels were 
measured 500 childhood cancer survivors and compared with 
controls.
Results: 182 female childhood cancer survivors and 248 male 
childhood cancer survivors were included. In females, median 
age at diagnosis was 6 years (range 0-17 years). Median age at 
time of follow-up and assessment of AMH levels was 26 years 
(14–47 years). Median interval between treatment and AMH 
assessment was 18 years (5–43 years). In males, median age 
at initial diagnosis was 5 years (range 0-15 years). Median age 
at follow-up was 23 years (range 18-41 years) with a median 
follow-up time of 18 years (range 5-39 years).
In the total cohort of female survivors, AMH levels were within 
normal ranges of age-matched controls (P=0.57), whereas in 
male survivors serum inhibin B levels were signifi cantly lower 
than in controls (P<0.001). Using AMH and inhibin B we identi-
fi ed three groups at risk for gonadal failure, based on previous 
treatment regimen: survivors which received total body irra-
diation, three or more procarbazine containing chemotherapy 
cycles, or abdominal or gonadal irradiation. 
Conclusions: serum AMH levels and serum inhibin B levels can 
be used to identify subsets of childhood cancer survivors at risk 
for gonadal damage. Therefore, we recommend that children 
and their parents should be counseled for fertility preservation 
techniques prior to the start of these types of treatment.

P662
Prevalence of metabolic syndrome and insulin resistance 
in women after haematopoietic stem cell transplantation
R. Tavares, A. Azevedo, A. Sousa, M. Silva, D. Lerner, E. 
Abdelhay, L.F. Bouzas
National Cancer Institute (Rio de Janeiro, BR)

Introduction: The clustering of central obesity, arterial hyperten-
sion, hyperglycemia and dyslipidemia, known as the metabolic 
syndrome (MS), is associated with an increased risk for type 2 
diabetes mellitus and cardiovascular disease. The prevalence 
of MS is suspected to be higher among hematopoietic stem cell 
transplantation (HSCT) recipients, but the factors associated 
with its development remain not well defi ned. 
Objectives: To compare the prevalence of MS and insulin resist-
ance (IR) in 113 women survivors of HSCT and 48 controls and 
to describe the factors associated with MS and IR in eligible 
patients.
Methods: All patients gave written informed consent before 
enrollment. We performed a cross-sectional single center 
study. The variables analyzed were: MS components on the 
basis of the NCEP-ATPIII criteria and IR by the homeostasis 
model assessment insulin resistance index (HOMA-IR), adjust-
ing for transplant type, graft-versus-host disease, hypothy-
roidism, hypogonadism, hormone therapy, immunosuppressor 
use, age, age at transplant, time since transplant, MS diagnosis 
before HSCT, conditioning regimen, race, menopausal status, 
smoking habits, body mass index, diet, physical activity and 
family history of cardiovascular disease. 
Results: The median age was 36.9 years, and 30 years at trans-
plant. The prevalence rate of MS was similar among transplant 
recipients (22.1%) and controls (20.8%). However, the preva-
lence of IR was signifi cantly higher among patients (20%) than 
controls (6.5%). The most frequent components were arterial 
hypertension (36.2%) and central obesity (32.7%). MS was 
more prevalent among women older than 30 years at trans-
plant. MS diagnosis before HSCT and obesity were signifi cantly 
associated with MS and IR. However, hypogonadism was sig-
nifi cantly related only with MS. Hormone therapy decreased 
by 75% the risk of MS, but the risk reduction for IR was not 
signifi cant. 
Conclusions: The prevalence of IR was signifi cantly higher 
among HSCT recipients. MS diagnosis before HSCT, obesity, 
hyperinsulinemia and hypogonadism were independent predic-
tors of MS. Only obesity and MS diagnosis before HSCT were 
independent predictors of IR. Further studies will be necessary 
to defi ne the best hormone therapy for prevention of these met-
abolic disorders in HSCT recipients.

P663
Excess of veno-occlusive disease in the experimental 
arm of a clinical trial studying the effect of maintaining a 
higher haemoglobin level on neutropenia duration after 
bone marrow transplantation
N. Robitaille, J. Lacroix, L. Alexandrov, M. Duval
CHU Sainte-Justine (Montreal, CA)

Introduction: Children receiving a myeloablative regimen for 
their bone marrow transplantation (BMT) will experience severe 
neutropenia. Studies conducted in the ‘70s and ‘80s suggested 
that if the hemoglobin (Hb) level could be kept at a higher level, 
the neutrophil recovery would be accelerated. The aim of this 
clinical trial was to assess whether maintaining a higher Hb level 
after allogeneic BMT would accelerate neutrophil recovery. 
Methods: This clinical trial was a multicenter randomized con-
trolled study involving all canadian pediatric transplant centers 
(NCT00937053). Children aged from 1 to 18 years who were 
undergoing an allogeneic BMT for a malignant or benign disease 
(except sickle cell disease) were randomised between standard 
transfusion strategy (control arm) and higher trigger transfusion 
strategy (experimental arm). Patients in the experimental group 
were transfused with packed red blood cells (pRBCs) to maintain 
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an Hb level  120 g/L while those in the control group were 
transfused to maintain an Hb level  70 g/L. Conditioning regi-
men was myeloablative in all cases. No hematopoietic growth 
factor was planned before BMT. 
Results: Sixty patients were expected to be randomized over a 
two-year period. The study was stopped prematurely by the data 
safety monitoring board after six patients (4 females, 2 men) 
were recruited (three in each arm). All patients randomised 
to the experimental arm experienced veno-occlusive disease 
(VOD) while there were none in the control arm (P=0.05 by uni-
lateral t test). VOD characteristics for each patient are shown 
in the table below.
Conclusions: Maintaining a Hb level higher than 120 g/L was 
associated with VOD in this clinical trial. No other risk factor 
was identifi ed. Increased viscosity might be an etiological fac-
tor. Further research is needed to better understand the patho-
physiolology.

P664
Predictive models of idiopathic pneumonia syndrome in 
allogeneic stem cell transplantation patients
D. Schlatzer (1), J. Eudes Dazard (1), S. Tomecheko (1), 
G. Yanik (2), M. Chance (1), K. Cooke (1)
(1)Case Western School of Medicine (Cleveland, US); 
(2)University of Michigan (Ann Arbor, US)

Allogeneic hematopoietic stem cell transplantation (SCT) is an 
important treatment strategy for number of malignant and non-
malignant conditions using stem cells commonly derived from 
bone marrow. Complications of SCT include idiopathic pneu-
monia syndrome (IPS). Research in animal models of the dis-
ease suggests that IPS involves an immune mediated attack 
involving elements of both the adaptive and the innate immune 
system. However, the etiology in humans is not as well under-
stood. To defi ne the disease pathway in humans, we performed 
two separate label-free, proteomics experiments to defi ne the 
plasma protein profi les of bone marrow transplant patients 
including those who developed IPS compared to transplant 
recipients who did not develop complications. First, we identi-
fi ed disease progression associated proteins by an analysis of 
their intensity changes over two time points during progression 
to IPS (at day 0 vs. day of diagnosis). This revealed a set of 
81 progression-associated proteins, many that are associated 
with the innate immune system, which potentially contribute 
to the pathophysiology of IPS and reveal similarities between 
IPS in humans and animal models. In the second verifi cation 
analysis, we performed label free protein expression analysis 
on a larger cohort of patients focusing on predictors of disease 
and treatment response using only samples collected at day 
of transplant (day 0 of study) to see if proteins we discovered 
changing over time and disease in the fi rst study were effective 
variables for patient stratifi cation. These results identifi ed a set 
of robust plasma proteomic markers suitable for SCT patient 
stratifi cation that can predict patients who are likely to develop 
IPS and among that group, identify those who are respond-
ers and non-responders to entanercerpt (Enbrel) therapy. As 
such anti-TNF-  therapies are currently being developed as 
treatments for a number of immune related disease conditions, 
these results represent the basis for personalized medicine 
approaches ripe for further development of companion diag-
nostics in the fi eld.

P665
Palonosetron versus ondansetron as prophylaxis of 
chemotherapy-induced nausea and vomiting: a single-
centre experience
A. Tendas (1), P. Niscola (2), L. Cupelli (1), M.M. Trawinska 
(2), E. Abruzzese (2), A. Siniscalchi (2), T. Caravita (2), L. 
Scaramucci (2), M. Giovannini (2), S. Angelini (3), A.P. Perrotti 
(2), T. Dentamaro (1), W. Arcese (3), P. De Fabritiis (1)
(1)S. Eugenio Hospital, Rome Transplant Network (Rome, IT); 
(2)S. Eugenio Hospital (Rome, IT); (3)Policlinico Tor Vergata, 
Rome Transplant Network (Rome, IT)

Introduction: Chemotherapy induced nausea and vomiting 
(CINV) is a major issue in the setting of hematopoietic stem cell 
transplantation (HSCT). Palonosetron was recently introduced 
for CINV prophylaxis with promising results. To address the 
effi cacy of Palonosetron in the setting of HSCT, a randomized 
open study (treatment / control ratio 1:2) was conducted in our 
Unit, starting from January 2008.
Methods: Patients (pts) were randomized to receive CINV 
prophylaxis with steroids plus either Ondansetron (O-arm: 8 
mg iv twice a day, days -2,-1, 0 or -1, 0, for high or intermediate 
dose melphalan conditioning, respectively; 4 mg twice a day iv, 
days -7,-6,-5,-4,-3,-2 for multiple days conditioning) or Palono-
setron (P-arm: 0.25 mg iv, once a day, day -2 or -1, for high or 
intermediate dose melphalan conditioning, respectively; 0.25 iv 
days -7,-5,-3 for multiple day conditioning). Nausea and vomit-
ing were assessed daily, from the start of conditioning regimen 
to day +20 or discharge and symptoms severity was measured 
accordingly to CTC NCI 3.0 scale. Acute nausea or vomiting 
onset were defi ned: occurrence of at least one episode of >0 
grade nausea or vomiting, during administration of conditioning 
regimen to HSCT; delayed nausea or vomiting were defi ned as: 
presence of at least one episode of >0 grade nausea or vomit-
ing, in the interval from HSCT (day 0) to day +5.
Results: From January 2008 to June 2010, 54 pts were ran-
domized (38 in O-arm and 16 in P-arm). Median age was 52 
(20-66), 32 were male and 22 female. Diagnosis was multiple 
myeloma in 26 (48%), lymphoma in 20 (37%), acute leukemia 
in 6 (11%), other in 2 (4%). Multiple days or single day con-
ditioning was planned in 26 (48%) and 28 (52%) pts, respec-
tively; transplant was autologous or allogeneic in 51 (95%) 
and 3 (6%) patients, respectively. Acute vomiting occurred in 
16/38 (42%) and 1 /16 (6%) pts in O-arm vs P-arm, respec-
tively (p=0,01); delayed vomiting in 19 /38 (50%) and 11 /16 
(69%) pts in O-arm vs P-arm, respectively (p=NS); acute nau-
sea occurred in 31 /38 (82%) and 9/16 (56%) pts in O-arm and 
P-arm, respectively (p=0,05); delayed nausea occurred in 
27/38 (71%) and 14/16 (88%) pts in O-arm and P-arm, respec-
tively (p=NS).
Conclusions: Our study suggests an advantage of Palonoset-
ron vs Ondansetron on acute CINV prophylaxis. Larger studies 
are needed to better defi ne the optimal CINV management in 
patients undergoing high dose chemotherapy and HSCT.

P666
Effi ciency of exclusive enteral nutrition in immediate 
post stem cell transplantation in children
S. Azarnoush (1), B. Bruno (1), D. Guimber (1), I. Yakoub-Agha 
(2), B. Nelken (1), L. Beghin (1), D. Seguy (2)
(1)CHRU Lille Jeanne de Flandres (Lille, FR); (2)CHRU Lille 
Huriez (Lille, FR)

Parenteral nutrition (PN) has been considered as the “method 
of choice” for nutritional support of patients undergoing stem 
cell transplantation (SCT) with myeloablative conditioning. 
Due to PN’s adverse effects (e.g., mucosal atrophy, infectious 
complications, and hepatic dysfunction), we have used enteral 
nutrition (EN) as a fi rst feeding option after SCT. Our study has 
assessed the effi ciency of EN after allo-SCT in a paediatric 
population.
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We included all patients under 18 years old who underwent 
allo-SCT with myeloablative conditioning regimen in our center 
between 2003 and 2010. EN was planned to start the fi rst day 
after transplantation via a nasogastric feeding tube. In cases of 
vomiting, patient refusal, weight loss or grade III-IV gut graft-
versus-host disease (GvHD), PN was administered in addition 
to, or replacing, EN. Nutrition status was assessed by ‘weight 
for height and age’ Z-score and by percentage change in body 
weight from day 0 to discharge. Our EN program was supported 
by a committed multi-disciplinary team (nurses, gastroenterolo-
gist and dieticians).
Fifty-nine children underwent allo-SCT during that period. All 
of them received EN at day 1. We compared two groups: 44 
(75%) patients who were successfully managed on EN (group 
1) versus 15 patients who required PN (n=13) or lost more than 
10% of weight with exclusive EN (n=2) (group 2). The mean 
weight loss at discharge of group 1 was 0,68% compared to 4% 
for group 2 (p=0,03). There was no difference in weight Z-score 
between the 2 groups during the hospitalisation (fi gure 1).
In group two, 7 out of 15 patients had EN failure for gut intoler-
ance, 5 required PN for vomiting, or insuffi cient volume of EN with 
weight loss, 2 out of the 5 refused the replacement of the tube 
after 2 extrusions by vomiting. Six out-of-15 had a gut GvHD in 
which EN was systematically stopped and replaced by PN. Total 
body irradiation and oral mucositis grade  III were not associ-
ated with group 2. Time of transplant (before 2006) and age over 
twelve were associated with group 2 (p=0,04 and 0,05).
In conclusion, EN support is effi cient in children undergoing 
SCT in spite of gut toxicity related to the conditioning regimen. 
EN is a physiological way of delivering nutrition and can offer 
cost savings. Enteral feeding should always be considered as 
the fi rst option of nutrition support for these patients and PN 
should be used only as a rescue.

P667
Allogeneic stem cell transplantation in elderly 
patients - a retrospective single-centre study
B. Kircher (1), B. Lindner (1), J. Clausen (1), D. Wolf (1), 
D. Niederwieser (2), D. Nachbaur (1)
(1)Department of Internal Medicine V - Hematology & Oncology 
(Innsbruck, AT); (2)Department of Hematology & Oncology 
(Leipzig, DE)

The incidence of cancer increases with age. However, for 
a long time allogeneic SCT has been considered to be con-
traindicated in elderly patients - due to inacceptable high early 
treatment-related morbidity and mortality. The introduction of 
reduced-intensity conditioning or non-myeloablative allogeneic 
SCT permitted patients up to the age of 75 years to undergo 
allogeneic SCT. Data on long-term survival and complications 
of these patients, however, are still limited.
We evaluated the survival and the incidence of developing 
complications after SCT of adult patients transplanted for the 
fi rst time with allogeneic stem cells in Innsbruck (n=371). The 
cohort was further divided into patients > 50 years (n=116) 
and patients < 50 years (n=255). The probability of overall 
survival was estimated using the Kaplan-Meier method and 
the incidence of developing relapse and acute and chronic 

graft-versus-host disease (GvHD) was analyzed by cumulative 
incidence. Statistical signifi cance was determined using the 
log-rank test (NCSS statistical software package).
The overall survival six years after allogeneic SCT of elderly 
patients was 33% and did not signifi cantly differ from that of 
younger patients (42%). Interestingly, elderly patients receiving 
myeloablative conditioning displayed a better overall survival 
(65% after 5,6 years; n=31) than elderly patients with reduced-
intensity conditioning (29%; n=85; p=0.0347). Whereas the 
donor type (identical sibling/matched unrelated volunteer 
donor/mismatched either related or unrelated donor) did not 
have an impact on survival of younger patients, the donor type 
was crucial in elderly patients. Elderly patients with an identical 
sibling displayed a survival rate of 57% 1,4 years after SCT, 
with a matched unrelated donor of 41% and with a mismatched 
donor of 24% (p=0.0057). The cumulative incidence of devel-
oping relapse was signifi cantly higher in elderly patients (58%; 
n=39) than in younger patients (48%; n=70; p=0.0393). No 
differences between both cohorts were detected for the devel-
opment of acute and chronic GvHD.
These data provide evidence that allogeneic SCT may be a 
treatment option for elderly patients with an identical family or 
unrelated donor. However, detailed retrospective analyses and 
especially prospective studies are needed to substantiate the 
benefi t of this treatment for elderly patients.

P668
Activation of macrovascular and microvascular 
endothelia caused by autologous haematopoietic stem 
cell transplantation is prevented by defi brotide
M. Diaz-Ricart, M. Palomo, M. Rovira, G. Escolar, E. Carreras
Hospital Clinic (Barcelona, ES)

There is endothelial activation and damage in association with 
autologous hematopoietic stem cell transplantation (HSCT). 
Through the present study, we have characterized the activa-
tion and damage of endothelial cells of both macro (HUVEC) 
and microvascular (HMEC) origin, occurring early after autolo-
gous HSCT, and the potential protective effect of defi brotide 
(DF). Sera samples from patients were collected before condi-
tioning (Pre), at the time of transplantation (day 0), and at days 
7, 14 and 21 after autologous HSCT. Changes in the expres-
sion of endothelial cell receptors at the surface, presence and 
reactivity of extracellular adhesive proteins, and the signaling 
pathways involved were analyzed. The expression of ICAM-
1 at the cell surface increased progressively in both HUVEC 
and HMEC. However, a more prothrombotic profi le character-
ized by an increased adhesion of platelets on the extracel-
lular matrices generated was denoted for HMEC, in particular 
at the time of transplantation (day 0). These fi ndings refl ect 
the deleterious effect of the conditioning treatment on the 
endothelium, especially at a microvascular location. Interest-
ingly, this observation correlated with a higher increase in the 
expression of both tissue factor and von Willebrand factor on 
the extracellular matrix, together with activation of intracellular 
p38 MAPK and Akt, and structural alterations of the endothe-
lial cell cytoskeleton. Previous exposure and continuous incu-
bation of cells with DF prevented the signs of activation and 
damage induced by the autologous sera, with stabilization of 
the endothelial cell cytoskeleton. These observations corrobo-
rate that conditioning treatment in autologous HSCT induces a 
proinfl ammatory and a prothrombotic phenotype, specially at a 
microvascular location. Moreover, our present results indicate 
that DF has protective antiinfl ammatory and antithrombotic 
effects in this setting.



S176

P669
Echocardiographic fi ndings following 10-14 Gy total 
body irradiation in long-term survivors of stem cell 
transplantation for leukaemia
C. Yee, I. Cabrita, R. Szydlo, J.F. Apperley, J. Goldman, 
P. Nihoyannopoulos, J. Todd, N. Salooja
Hammersmith Hospital (London, UK)

High dose radiotherapy and chemotherapy can cause irrevers-
ible myocardial damage. Doses of irradiation as low as 5Gy 
have been associated with cardiotoxicity and combinations of 
chemotherapy plus radiotherapy may be particularly toxic. In 
this centre we routinely use 10-14Gy TBI together with cyclo-
phosphamide as pre-transplant conditioning for myeloabla-
tive SCT. In this study we have investigated the prevalence of 
echocardiographic abnormalities in consecutive patients attend-
ing a dedicated clinic for long-term survivors of transplant. 
Valvular abnormalities were recorded and left ventricular ejec-
tion fractions (LVEF) calculated by Biplane Simpsons method. 
In addition we collected data on chronic graft-versus host dis-
ease (cGVHD), hypertension and dyslipidaemia. Data were 
compared to 21 normal controls matched for age and sex using 
the Mann-Whitney U test for non-parametric samples.
Of 50 patients (26 female), 41 were treated for CML, 9 for AML 
and 6 for ALL. The source of stem cells was an HLA-identical 
sibling in 38 patients and an unrelated donor in the remainder. 
The median dose of TBI was 12 Gy (range 10-14). The median 
follow-up was 19 y (range 8-29) and the median age at follow-up 
was 48 y for males (range 37-66) and 54y for females (range 33-
75). The control group consisted of 10 males, median age 46y 
(range 36-66) and 11 females, median age 53y (range 47-69).
6/50 patients (12%) had globally reduced LVEF (<55%) on echo 
with mildly hypokinetic left ventricles compared to 1/21 (4.8%) 
in the control group. This was not statistically signifi cant. There 
was no dose-response relationship between dose of TBI and 
LVEF and there was no signifi cant difference in LVEF between 
patients who had hypertension and/or hyperlipidaemia versus 
those who had neither. 
10/50 patients (20%) had mild or moderate valve abnormali-
ties compared to 3/21 (14.3%) in the control group. The differ-
ence was not signifi cant. 4 patients had mild aortic regurgitation 
(AR), 1 mild mitral regurgitation (MR), 2 mild pulmonary regur-
gitation, 1 mild AR and MR, and 2 moderate MR. There was 
no correlation between the prevalence of valvular abnormalities 
and patient age or with cGVHD. 
We conclude that the prevalence of signifi cant cardiotoxic-
ity identifi ed on echocardiography in this group of patients is 
low. Serial measurements over longer periods may be neces-
sary identify patients in whom toxicity from chemoradiotherapy 
translates into signifi cant cardiac dysfunction in later life.

P670
Outcomes after major or bidirectional ABO mismatched 
allogeneic haematopoietic progenitor cell 
transplantation following pre-transplant isoagglutinin 
reduction with donor type secretor plasma ± PEX
C. Curley, K. Mudie, R. Western, C. Hutchins, S. Durrant, 
G. Kennedy
Royal Brisbane + Women’s Hospital (Brisbane, AU)

Background: Major ABO mismatch in haematopoietic progeni-
tor cell transplantation (HPCT) is associated with a range of 
immunohaematological consequences including progenitor 
cell infusion (PCI) related haemolysis, delayed red cell engraft-
ment and pure red cell aplasia (PRCA). Although pre-trans-
plant (recipient) isoagglutinin reduction may be associated with 
decreased immunohaematological complications in this setting, 
there is no consensus with respect to strategies for isoaggluti-
nin reduction in major ABO-mismatched HSCT. 
Aims: To assess the effi cacy of a standardized pre-transplant 
isoagglutinin reduction strategy incorporating donor type secre-
tor plasma infusions ± plasma exchange (PEX) to prevent PCI 

associated haemolysis and PRCA in major / bidirectional ABO 
mismatched peripheral blood progenitor HPCT performed at 
our institution.
Methods: All major/bidirectional ABO mismatched peripheral 
blood progenitor HPCT performed between 1999 and 2010 
were identifi ed from an institutional data base. Immunohaema-
tological outcomes were determined retrospectively by review 
of individual medial records. 
Results: In total 110 major/bidirectional ABO mismatched HPCT 
had been performed. No patient developed haemolysis post 
PCI. With respect to PCA incidence, 16 patients (15%) were 
excluded due to early mortality, and 3 (3%) due to incomplete 
data; of the remaining 91 patients, 5 (5%) developed PRCA. 
Patients with PRCA had signifi cantly higher pre-transplant 
isoagglutinin titres (p=0.0001) compared to those who did not 
develop PRCA. There was no signifi cant difference in isoag-
glutinin type (anti A vs anti B), donor recipient sex mismatch 
(sex matched vs sex mismatched), donor type (sibling vs unre-
lated) or conditioning regimen (reduced intensity conditioning 
vs myeloablative) between patients developing PRCA or not. 
4 of 5 patients with PRCA had subsequent complete remission 
with reduction or withdrawal of immunosuppression alone. 
Conclusions: Use of a standardized pre-transplant isoagglutinin 
reduction strategy including donor type secretor plasma infusions 
is both safe and effi cient in preventing PCI associated haemoly-
sis and is associated with low rates of post-transplant PRCA.

P671
Nutritional parameters as predictors of transplant 
outcome
T. Zuckerman, I. Elad, N. Benyamini, A. Klil-Drori, J.M. Rowe, 
G. Rozen
Rambam Medical Center (Haifa, IL)

Objectives: Patients undergoing bone marrow transplant (BMT) 
are at high risk for malnutrition due to mucositis, vomiting and 
diarrhea. Decline in nutritional status is presumed to be a nega-
tive prognostic indicator for BMT outcome. The aim of the study 
was evaluating nutritional parameters in patients prior to and 
during allogeneic BMT. 
Methods: 43 allogeneic BMT patients receiving total parenteral 
nutrition (TPN) were enrolled. 24 patients underwent an alloge-
neic transplant from matched related donor, 15 from matched 
unrelated donor and 5 haploidentical BMT. 32 patients received 
myeloablative conditioning, and in 12, reduced-intensity condi-
tioning was used. Median age was 35.5 years (17–72). Nutri-
tional status (NS) (determined by body mass index (BMI), total 
cholesterol (TC) and albumin (Alb) levels) was correlated with 
rate of infection, survival and engraftment. 
Results: Nutritional status and prognosis. Admission levels: 
Higher TC levels were associated with a lower infection rate dur-
ing hospitalization (p=0.019). Mortality rate was higher among 
patients with a lower NS (p=0.04). BMI<20/>30 vs. normal BMI 
was associated with delayed engraftment and increased mor-
tality (NS). 
During hospitalization: Lower Alb and TC levels were inversely 
related to the number of infections (p=0.026, p=0.006, respec-
tively), which was directly associated with mortality. Mean Alb 
levels among survivors were higher compared with patients 
who died (p=0.001). Among patients who survived, mean TC 
level was 240.9±66.9 mg/dl vs. 199.28±58 mg/dl among those 
who succumbed (p=0.031). Alimentation Average duration of 
TPN feeding was 22.08±15.1 days. 59.5% of patients receiv-
ing TPN failed to fully attain the planned nutritional goal, the 
most common cause (40.5%) being hypertriglyceridemia. Aver-
age min. Alb in patients who did not attain their nutritional goal 
was lower (2.03±0.5 g/dl vs. 2.46±0.5 g/dl) than in those who did 
(p=0.014). Survival rate was higher in patients who achieved 
their nutritional goal (82.4 % vs. 56%, p=0.075). 
Conclusions: Patients’ nutritional status before and during 
transplant has a crucial impact on the risk of complications and 
survival. TPN remains the most successful method for feeding 
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patients after allogeneic transplantation, despite known com-
plications. Therefore, individually tailored feeding plans adjust-
ing to the changing conditions of each patient are warranted. 
A pre-hospitalization feeding plan might be benefi cial for this 
patient group.

P672
Nationwide survey of physical exercises for allogeneic 
haematopoietic stem cell transplantation recipients in 
Japan
D. Kiguchi (1), Y. Nawa (1), K. Nakase (1), M. Kamisako (2), 
K. Goto (3), M. Narita (3), T. Mori (4), S. Taniguchi (3)
(1)Ehime Prefectural Central Hospital (Matsuyama, JP); (2)Keio 
University Hospital (Tokyo, JP); (3)Toranomon Hospital (Tokyo, 
JP); (4)Keio University School of Medicine (Tokyo, JP)

Purpose: In Europe and the US, physical exercises are recom-
mended for patients who underwent hematopoietic stem cell 
transplantation (HSCT) to improve motor function and quality of 
life. Because it is unclear whether these patients receive such 
care in Japan, we conducted a nationwide survey of physical 
exercises received by HSCT recipients.
Methods: We mailed surveys in August 2010 to 128 institutions 
where at least more than 4 allogeneic HSCT (not including pedi-
atric cases) were performed in 2008. The questionnaires asked 
for hospital statistics, the implementation of physical exercises 
for HSCT recipients, and the extent of team approaches to 
medical care which was evaluated by a visual analogue scale 
(VAS). No progress was indicated by 0 mm, while 100 mm indi-
cated major progress.
Results: Among the 77 institutions (60.2%) that replied, the ranges 
in numbers (median) of beds, hematology physicians, physical 
therapists and HSCT per year were 135–1423 (700), 2–30 (6), 
0–23 (8) and 5–107 (14), respectively. The team approaches to 
medical care, including pharmacologic care, oral care, nutrition 
support, physical exercise, psychiatric care and use of a HSCT 
coordinator were (in mm) 70.2±25.6, 62.3±29.7, 51.7±25.4, 
49.5±33.5, 45.1±32.5 and 15.8±27.8, respectively, on the VAS. 
Correlations between the extent of physical exercises received 
and numbers of physical therapists (r=0.44) and number of physi-
cal therapists per bed (r=0.41) were observed. Twenty-seven 
institutions (35.1%) provided physical exercises to all HSCT 
recipients, 13 (16.9%) gave physical exercises to those who had 
lower performance or activities of daily living, and 37 did not offer 
physical exercises at all. Twenty-four institutions (60.0%) pro-
vided physical exercises before, during and after HSCT, 3 (7.5%) 
gave physical exercises during and after HSCT, and 10 (25.0%) 
provided physical exercises only after HSCT. Physical exercises 
included muscle strengthen training, endurance training and 
stretching; however, the exercise load and programs varied.
Discussion: We determined that physical exercises for HSCT 
recipients were not suffi ciently widespread in Japan, in part 
due to staffi ng at these institutions. We also found variations in 
the length and types of physical exercise programs. Therefore, 
we propose to conduct a multicenter study with the Japanese 
Society for Hematopoietic Cell Transplantation to establish evi-
dence-based guidelines and a standard program of physical 
exercises for HSCT recipients.

P673
Glycogen phosphorylase BB as a marker of cardiac 
toxicity induced by high-dose and conventional 
chemotherapy for acute leukaemia
J.M. Horacek (1), L. Jebavy (1), M. Vasatova (2), M. Tichy (2), 
P. Zak (2), J. Maly (3)
(1)Faculty of Military Health Sciences (Hradec Kralove, CZ); 
(2)University Hospital (Hradec Kralove, CZ); (3)Faculty of 
Medicine (Hradec Kralove, CZ)

Objectives: Cardiac toxicity is a potentially serious complica-
tion of anticancer therapy that can signifi cantly impair patient’s 

quality of life. The greatest risk for development of cardiotoxicity 
is represented by anthracyclines (ANT) and high-dose chem-
otherapy (HD-CT). The objective of our study was to assess 
cardiac toxicity of HD-CT followed by hematopoietic cell trans-
plantation (HCT) and conventional CT with multiple biomark-
ers of cardiac injury – glycogen phosphorylase BB (GPBB), 
heart-type fatty acid binding protein (H-FABP), cardiac troponin 
I (cTnI), cardiac troponin T (cTnT), creatine kinase MB (CK-MB 
mass), myoglobin.
Methods: A total of 47 adult acute leukemia patients were stud-
ied – 23 patients treated with HD-CT followed by HCT and 24 
patients treated with conventional CT containing ANT (cumu-
lative dose 463.2 ± 114.3 mg/m2). Cardiac biomarkers were 
measured before treatment (before HD-CT/CT), after HD-CT 
and after HCT in the fi rst group; after fi rst and last CT with ANT 
in the second group. Values above the reference range rec-
ommended by the manufacturers (Randox, Roche) were con-
sidered elevated. The cut-off values for cardiac injury were as 
follows: 7.30 g/L for GPBB, 4.50 g/L for H-FABP, 0.40 g/L for 
cTnI, 4.80 g/L for CK-MB mass and 76.0 g/L for myoglobin.
Results: Before HD-CT/CT, all biomarkers were below the cut-
offs. GPBB increased above the cut-off (7.30 g/L) in 5 (21.7%) 
patients after HD-CT and remained elevated in 5 (21.7%) 
patients after HCT. GPBB increased above the cut-off in 4 
(16.7 %) patients after fi rst CT and in 5 (20.8 %) patients after 
last CT with ANT. CTnI became elevated (above 0.40 g/L) in 
2 (8.3%) patients after fi rst and last CT with ANT. Both patients 
with cTnI positivity had elevated GPBB. Other biomarkers 
remained below the cut-offs.
Conclusion: Our results suggest that GPBB could become a 
sensitive biomarker for detection of acute cardiotoxicity asso-
ciated with HD-CT followed by HCT and conventional CT 
containing ANT for acute leukemia. The predictive value for 
development of therapy-related cardiomyopathy in the future is 
not known and will be evaluated during a prospective follow-up. 
Based on our data, a larger prospective and multicenter study 
would be needed.
The work was supported by research projects MO 0FVZ0000503 
and MZO 00179906.

P674
Anti-thymocyte globulin and platelet transfusions during 
reduced-intensity conditioning regimen
A. Granata, L. Castagna, R. Crocchiolo, S. Furst, J. El Cheikh, 
C. Oudin, P. Ladaique, C. Lemaire, C. Faucher, D. Blaise
Institut Paoli Calmettes (Marseille, FR)

Background: Anti-thymocyte globulin (ATG) is used as part of 
several conditioning regimen in order to reduce graft failure 
and graft versus host disease (GVHD). Acute thrombocyto-
penia is frequently reported, and close platelet monitoring is 
required. The aim of this retrospective study was to evaluate 
which patients required close monitoring and platelet transfu-
sion during ATG, the incidence of bleeding events, and factors 
associated with transfusion.
Patients and methods: We analyzed 98 pts affected by hema-
tological malignancies, undergoing to reduced conditioning 
regimen (Fludarabine 30 mg/m2 for 3, 4 or 5 days and Busilvex®

130 mg/m2 for 2, 3 or 4 days) with ATG (Thymoglobuline®, at 
dose of 5 mg/kg/day in 2 days), between January 2009 and 
August 2010. During ATG administration, prophylaxis with 
steroids and dexchlorpheniramine was applied and prophy-
lactic platelet transfusion was performed when platelets count 
reached less than 50 x 109/L.
Results: Of 98 patients, 80 (82%) did not receive platelet trans-
fusion, and 18 (18%) received platelet transfusion before the 
fi rst and/or second ATG dose. For all patients, the median 
platelet count at time of RIC and before the fi rst ATG dose were 
148 x 109/L and 135 x 109/L.
Among those not transfused, the median platelet count at time 
of RIC, before the fi rst ATG dose, and after the second dose 
were 172 x 109/L (35-506), 167 x 109/L (44-429) and 144 x 
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109/L (38- 281). Eight patients (10%) had less than 100 x 109/L 
before the RIC and fi rst dose ATG but did not fall below platelet 
threshold of 50 x 109/L. For transfused patients, the median 
platelet count at time of RIC and before the fi rst ATG dose were 
43 x 109/L and 43 x 109/L. No bleeding events are reported in 
both groups.
In univariate analysis age, disease, and Sorror score were not 
associated to an enhanced risk of transfusion. As expected, the 
platelet count (less than 100 x 109/L) before the fi rst ATG dose 
was signifi cantly associated to transfusion risk (p<0.0001). 
Conclusion: This retrospective analysis suggests that: i) close 
platelet monitoring during ATG should be reserved to patients 
with a platelet count less than 100 x109/L; ii) using a conserva-
tive platelet levels (50 x109/L) to perform transfusion is effective 
and safe when two doses of ATG are administered. This data 
could afford a better planning of transfusion requirements.

P675
Increased early pulmonary dysfunction in non-myelo-
ablative haematopoietic stem cell transplant recipients 
conditioned with fl udarabine/melphalan/alemtuzumab but 
not those conditioned with fl udarabine/busulphan/
alemtuzumab
S. Sachchithanantham, H. McConkey, M. Streetly, M. Gillion, 
M. Kazmi, H. Milburn, K. Raj
Guy’s and St Thomas’ Hospital (London, UK)

Introduction: Reduced Intensity Conditioning Haematopoietic 
stem cell transplant (RIC HSCT) enable curative treatment in 
elderly or co-morbid patients. Fludarabine-Melphalan-Alemtu-
zumab (Campath) (FMC) and Fludarabine-Busulphan-Alem-
tuzumab (FBC) are the commonest conditioning regimens in 
the UK. Deterioration in pulmonary function after myeloablative 
HSCT is well recognised. We describe changes in pulmonary 
function following Alemtuzumab-RIC HSCT.
Methods: Pulmonary function tests (PFTs) were performed pre-
transplant, 6 weeks, 3 monthly in the fi rst year post-transplant 
and then annually as per the NIH recommendations. FEV1, 
FVC, TLCO (adjusted for Hb), KCO, TLC and RV as percentage 
of the pre-transplant values (100%) for 42 RIC HSCT patients, 
(FMC=25 (19 NHL, 2 Myeloma, 2 AML, 2 CLL), FBC =17 (13 
AML, 1 T-ALL, 1 Myeloma)), between 2000 and 2009 were ana-
lysed. Median follow-up was 18 months (range 3-111). 
Results: Pre-transplant, the FBC group had signifi cantly lower 
TLCO compared to the FMC group (p=0.04). TLCO deterio-
rated immediately after transplant until 15 months (73%, (39-
79%)) and plateaued up to 48 months followed by a further 
reduction (67%, (39-79%)) associated with an increase in TLC 
(112% (100-127%)) and RV (145% (117-209%)) in the FMC 
group. FEV1 and FVC remained stable. 6/10 FMC patients at 
> 48 month follow-up had TLCO <80%; with increasing RV that 
would be consistent with GVHD of the lung.4 of these 6 had a 
reduction in the fi rst 6 months suggesting an early drop may pre-
dict long term pulmonary morbidity. A signifi cant drop ( p=0.05) 
in the KCO was also noted in the FMC group at 1 yr post trans-
plant. In contrast the PFT remain stable in the FBC population 
upto 18 months post transplant. Pre-transplant TLCO did not 
predict further deterioration in lung function (p=0.16), nor did 
donor type (siblings vs unrelated (p=0.39).
Conclusions: Thus FMC conditioning associates with a 
greater pulmonary morbidity post transplant which may be 
due to the differing diseases treated with this regime (FMC - 
lymphoma; FBC - acute myeloid leukaemia/myelodysplastic 
syndrome) or the regimen itself. Long term, pulmonary func-
tion measurements in the FMC population, particularly in 
those who experience a drop in TLCO in the fi rst 6 months is 
recommended.

P676
Better outcome of endocrine functions in thalassaemia 
patients transplanted before the age of seven
G. Karasu, B.A. Kocabas, V. Uygun, I. Bircan, A. Kupesiz, 
V. Hazar, A. Yesilipek
Akdeniz University School of Medicine (Antalya, TR)

Thalassemia major (TM) patients frequently suffer from growth 
delay and endocrine dysfunction either because of iron overload 
as a consequence of repeated transfusions or because of condi-
tioning regimen and complications like graft versus host disease 
as a part of hematopoetic stem cell transplantation (HSCT). In 
this study 41 transplanted TM patients who had been followed 
at least 2 years after HSCT were recruited for study and were 
assessed in respect to endocrine dysfunctions according to 
transplantation age. The median age of the patients is 12.4±5.4 
with a median transplantation age that was 7 years (range 3,3-24 
years). Patients were classifi ed into two groups according to age 
of transplantation as being younger or older than 7 years old, 
21 and 20 patients in each group, respectively. The height SDS 
scores were found better in patients whose HSCT age were under 
7 years old compared to older than 7 (p=0,02). Signifi cantly neg-
ative correlation was found between height SDS and HSCT age 
(p=0,008, r= -0,40). No relationship was seen between HSCT age 
and weight SDS values (p=0.56). DEXA Z scores of femur neck 
and L2-4 vertebra were lower in patients transplanted before the 
age of 7 compared to older ones (p=0,032 and p=0,035 for femur 
neck and spine, respectively). There were negative correlations 
between transplant age and DEXA Z scores of both femur neck 
and spine (p=0.032, r = -0,34 and p=0.0001, r = -0,54, respec-
tively). Insulin resistance was established in 12 patients. There 
was a positive correlation between transplant age and HOMA-
IR values indicating an increased risk of the insulin resistance 
with increased BMT age (p=0,01, r=0.40). Hypotiroidi was docu-
mented in 4 patients out of 41 and any correlation with transplant 
age was not identifi ed (p=0.53). 
In conclusion, thalassemia patients transplanted younger than 
the age of 7 seems to have better outcome in respect to growth 
delay, insulin resistance and decreased BMD and it is important 
to recommend transplantation before the endocrine complica-
tions have not been developed yet.

P677
Physical evaluation indicates reduction of functional per-
formance after haematopoietic stem cell transplantation
C. V De Souza, E.C. Martins Miranda, C.A. De Souza, F.J.P. 
Aranha, A.C. Vigorito
University of Campinas (Campinas, BR)

Objective: To evaluate physical and functional performance of 
pts pre and post HSCT using a functional assessment. 
Methods: From November 2008 to September 2010, 50 pts, 
median age 48 (18-67), 29 (58%) female, were enrolled in the 
study. Physical evaluation and data collection were performed 
pre, at discharge (AD), +90 and +120 after HSCT. Functional 
performance instruments were 2 minutes walking test (2MWT), 
oxygen saturation (Sa02), heart rate (HR) and Borg Scale (BS) 
before and after 2MWT for gate performance evaluation; Grip 
Strength (GS) for hand strength evaluation, Schober Test (ST) 
for spine mobility testing and maximum and adapted activity 
score (MAS & AAS) of Human Activity Profi le (HAP) question-
naire for function on daily activities evaluation. 
Results: 50 pts with hematological malignancies were evaluated 
pre HSCT, but 3 died, 2 refused and 1 was excluded. 44/50 
(88%) underwent HSCT, 21 allogeneic and 23 autologous; 32/44 
(72%) pts performed pre and AD evaluations; 12 did not perform 
AD evaluation: 9 died prematurely and 3 did not discharge yet. 
20/32 (62%) pts performed +90 evaluation and 12 pts did not: 7 
did not achieve time to evaluate, 3 died prematurely, 1 relapsed 
and 1 refused; 13/20 (65%) pts performed +120 evaluation; 
3 died, 3 without enough time and 1 refused. Among groups 
who performed pre and post evaluations, we found signifi cant 
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lower values in the AD evaluation: 2MWT (p=0.007), GS for 
right and left hand (p=0.004 & 0.007), ST (p<0.0001), MAS and 
AAS (p<0.0001); and higher values in HR (p= 0.02). At +90, 
GS for right and left hand maintained lower (p=0.006 & 0.02) 
and at +120 AAS declined again (p=0.004). AD results indicate 
decrease on functional performance. At +90 pts maintain defi cits 
just on GS for both hands, indicating poor recovery for strength 
and +120 recovers all physical capacity, apparently. 
Conclusion: Our results showed there were signifi cant physical 
losses AD, nevertheless, on +90 and +120 pts seem to recover 
in most of parameters analyzed. These results may guide pre-
ventive measures and conduct a better rehabilitation program 
on post HSCT period.
Support: FAPESP.

P678
A possible role of recombinant thrombomodulin for a 
treatment of sinusoidal obstruction syndrome
K. Kato, T. Miyamoto, K. Takenaka, Y. Mori, N. Saito, K. Takase, 
H. Henzan, Y. Ito, T. Kamimura, H. Iwasaki, Y. Ohno, N. Harada, 
T. Eto, T. Teshima, K. Akashi for the Fukuoka Bone Marrow 
Transplantation Group (FBMTG)

Introduction: Sinusoidal obstruction syndrome (SOS) remains 
one of the most serious complications after allogeneic hemat-
opoietic stem cell transplantaion (allo-HSCT). Successful treat-
ment of SOS with defi brotide (DF) or prostaglandin E1 (PGE1) 
was reported, but the effi cacy remains controversial. 
Patients and methods: To elucidate the effi cacy of recombinant 
human soluble thrombomodulin (rTM) for SOS, which has 
recently been approved for treatment of DIC in Japan, we ana-
lyzed the data of patients who were underwent allo-HSCT at 
Fukuoka Bone Marrow Transplantation Group (FBMTG) from 
January 2008 to December 2009. Out of 229 patients, 13 were 
diagnosed as SOS despite under the prevention with ursode-
oxycholic acid and heparin. 
Results: Out of 13 pts, 4 patients were treated with PGE1 
(PGE1 group), 4 were treated with DF (DF group), and 5 with 
rTM (380 U/kg/day, rTM group). Interestingly, the symptom 

disappeared more quickly in patients with rTM group than 
PGE1 and DF group, especially regarding decrease of body 
weight. Furthermore, patients in rTM group tended to develop 
less subsequent acute graft-versus-host disease (GVHD) after 
recovery from SOS than in DF group (Table 1A and B). 
Discussion: These results indicate that rTM could possess 
not only the ability of anticoagulation but also antiinfl amma-
tion, which has recently been reported about the relationship 
between acute GVHD and damage associated molecular pat-
terns (DAMPs). Together, these results suggest that rTM could 
be considered as a treatment option for SOS. Further study is 
required to determine a role of rTM in GVHD besides SOS.

P679
Quality of life assessment in HSCT-performed 
thalassaemia major patients
V. Uygun, G. Karasu, M. Akcan, F. Tayfun, A. Kupesiz, V. Hazar, 
A. Yesilipek
Akdeniz University (Antalya, TR)

Today the most crucial issue in thalassemia major (TM) patients 
is to provide a better quality of life that is worsened by hospital 
visits, iron chelation and economical burden. HSCT remains 
the only proven curative therapy for transfusion-dependent tha-
lassemia at present, although there is no comprehensive study 
for its effect on quality of life (QoL). 
We have studied the QoL effect of HSCT in 50 non-transplanted 
and 49 transplanted patients who were transplanted at least two 
years before. Two health related quality of life (HRQoL) instru-
ments validated for Turkish people were used in our study. Ped-
sQL questionnaire was used for the patients under 18 years 
old as a self report and for their parents as a proxy report. The 
instrument was divided to subgroups for 2-4, 5-7, 8-12 and 13-
18 years old patients as the instrument offered. Two to four years 
old subgroup questionnaire was administered only to parents. 
For patients above 18 years old World Health Organization’s 
WHOQoL-BREF questionnaire was used. All the questionnaires 
were performed with the assistance of study coordinators.
Our study demonstrated that QoL in HSCT performed patients 
is not inferior than the transfusion dependent group and even 
higher in some areas. Higher QoL was determined in HSCT per-
formed group who were surveyed in 5-18 years old (p=0.009). 
Detailed analysis marked the profound difference in 8-12 years 
old subgroup, particularly in physical activity questionnaires 
(p=0.01). QoL scores in HSCT performed adult group are higher 
than the transfusion dependent group, especially in physical 
activity domain. Transplanted adult patients rated their overall 
health signifi cantly better than patients on conventional therapy 
but overall perception of QoL was not much differ between 
these groups. It was determined that class I and II mean overall 
QoL scores were similar. The patients who still have chronic 
GVHD rated worse compared to those without it. 
In conclusion, TM patients who were performed HSCT at least 
2 years before are not inferior than the transfusion dependent 
group regarding QoL and have better QoL than transfusion 
dependent patients in some areas. GVHD reduces the QoL 
signifi cantly and it is obvious that GVHD prevention should be 
one of the primary goals of post HSCT follow up. QoL score is 
better in school children and adolescents, therefore we suggest 
HSCT before the primary school.

P680
Treosulphan as an effective and safe chemotherapeutic 
drug in preparative regimen for allogeneic haematopoi-
etic stem cell transplantation. A paediatric single-centre 
experience
S. Giardino, E. Biral, G. Morreale, E. Lanino, G. Dini, M. Faraci 
on behalf of the Pediatric WP

Objectives: Toxicity associated with conditioning regimen (CR) 
given before allogeneic hematopoietic stem cell transplantation 
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(allo-HSCT) may increase transplant-related mortality (TRM) 
and morbidity. Treosulphan (T) is an alkylanting agent that has 
substituted busulphan in many CRs. Aims of this communication 
are to report the experience with T in a heterogeneous group 
of children and to describe extramedullary-toxicity(according 
to WHO score), acute and chronic Graft-versus-host disease 
(GvHD), and TRM.
Methods: At G.Gaslini Research Institute in Genoa–Italy 
between November 2007 and April 2010, 18 children received 
T (14 g/m2 at -6,-5,-4), Thiotepa (8 mg/kg at -7), and Fludarabin 
(40 mg/m2 at -6,-5,-4,-3) before allo-HSCT (7 pts from related 
and 11 from unrelated donor). 8 pts had malignancies (5 acute 
lymphoblastic leukemia, 2 not Hodgkin lymphoma,1 juvenile 
myelomonocytic leukemia) and 10 pts had not malignant dis-
eases (2 hemophagocytic lymphohistiocytosis, 2 thalassaemia 
major, 3 mucopolysaccharidosis-1, 1 dyserythropoietic ane-
mia,1 drepanocytosis, 1 congenital immunodefi ciency). Source 
of stem cells was bone marrow in 13, peripheral blood in 3 and 
cord blood in 2 pts.7 pts received T before 2nd HSCT (4 rejec-
tions and 3 relapses). Median follow-up was 15 months.
Results: Median time of engraftment was 19 days (range 10-
43) for nucleated cells and 24 days (14-198) for platelets.Oral 
mucositis occurred in 83% pts (10 pts grade 1, and 5 grade 
2). 50% pts developed skin toxicity (5 pts grade 1; 2 grade 2; 
2 grade 3). 44% pts developed gastrointestinal toxicity (3 pts 
grade 1, 4 grade 2, 1 grade 3). None developed veno-occlu-
sive disease and 6 pts had hepatic toxicity (3 pts grade 1, 2 
grade 3, 1 grade 4).Hemorrhagic cystitis appeared in 1 pt. Pul-
monary toxicity occurred in 1 pt (5%) affected by capillary leak 
syndrome. 1 developed neurotoxicity represented by stroke-
like event probably related to cerebral vasculitis. 9 pts (50%) 
had acute GvHD (grade 2 in 7), and 3 classic chronic GvHD. 
Among 8 pts with malignancies 4 relapsed (1 in the fi rst 100 
days, 3 in the fi rst year), and 3 of them died. None pts died 
within the fi rst 100 days after HSCT.
Conclusions: In our experience T appears to be a promising 
chemotherapy given before allo-HSCT in many different dis-
eases and in 2nd HSCT to reduce transplant related toxicity.
The low acute extramedullary toxicity of T allows us to use this 
drug in pts with a poor performance status and/or organ dys-
function who undergo a 2nd HSCT.

P681
Impact of enteral feeding in patients undergoing 
allogeneic haematopoietic stem cell transplantation
R. Lemal, R. Guièze, C. Moluçon-Chabrot, E. Hermet, 
A. Ravinet, C. Combal, A. Faugeras, J.O. Bay, C. Bouteloup
CHU Estaing (Clermont-Ferrand, FR)

Background: Allo-HSCT procedure is associated with a frequent 
and potentially severe malnutrition which could highly par-
ticipate to the transplant-related morbidity. Optimal nutritional 
management is still poorly known while both enteral nutrition 
(EN) and parenteral nutrition (PN) are effective. We propose 
to evaluate the impact of EN vs PN as nutritional support in 
allo-HSCT. 
Material and methods: We retrospectively analyzed 51 patients 
who needed a nutritional support after a fi rst allo-HSCT in our 
center from January 2009 to September 2010. Patients with pro-
gressive disease at transplant were excluded. Fifteen patients 
received a myeloablative conditioning regimen and 35 a reduced 
intensity one. Datas were compared in a intent to treat analysis 
according the EN or PN initial nutritional support strategy. 
Results: A total of 24 agreed to receive EN via a nasogastric 
feeding tube and the remaining 27 received PN. In EN group, 
10/24 patients needed parenteral supplementation because 
of intolerance of EN. In the PN group, 3/27 patients needed 
enteral supplementation. No signifi cant difference in terms of 
age, conditioning regimens, stem cell source, donor compat-
ibility and CMV risk could be observed between EN and PN 
groups. Median follow-up was 13 months in the PN group and 
6.4 months in the EN group (p=0.026). Median neutropenia and 

thrombopenia duration and median transfusion requirements 
were not signifi cantly different. Eleven patients in EN group 
and 17 in PN group presented a grade 4 oral mucositis (p=NS). 
Incidence of bacteriemia was also not different. Interestingly, 
we observed a lower median length of intravenous antifungal 
use (0 day [0-99] in EN vs 5 days [0-93] in PN; p=0.026) and a 
lower rate of curative antiviral treatment requirement in the EN 
group (1/24 in EN vs 7/27 in PN, p=0.081). There was moreover 
a lower rate of replacement of central veinous catheter in EN 
group (3/24 in EN vs 9/27 in PN; p=0.08). Grade II-IV GVHD 
incidence was comparable in both groups (11/24 in EN and 
15/27 in PN; p=NS). Finally, we observed a trend for a lower 
rate of transfer to ICU in the EN group (2/24 in EN vs 8/27 in 
PN; p=0.12) but early death rate (<100 days) was the same in 
each group (4/24 vs 4/27, p=NS). 
Conclusion: EN does not infl uence the hematopoietic toxicity 
but appears to directly decrease the infectious risk in allo-HSCT. 
Based on these results, we are now conducting a prospective 
randomized trial to confi rm EN benefi ce in allo-HSCT.

P682
Nutritional status deteriorates during allogeneic 
haematopoetic cell transplantation
H. Bertz, P. Urbain, J. Birlinger, G. Zuercher, J. Finke
Albert Ludwigs University Medical Center (Freiburg, DE)

Malnutrition is a negative predictor for more complications, 
unfavourable outcome and extended length of hospital stay. We 
therefore performed a prospective study to answer the ques-
tion: Does the alloHCT procedure deteriorate the nutritional sta-
tus of the patients till day +100? 
One-hundred-seven consecutive pts., median age 56 y, with 
mainly myeloid malignancies (82%) and advanced disease 
(67%) were transplanted after RIC (92%) in 77% from an URD.
Body weight (BW), body mass index (BMI, kg/m²); subjective 
global assessment (SGA, a score for malnutrion) and the body 
composition (Bio Impedance Analysis, BIA) were measured 
before alloHCT, day +30 and day +100. BIA includes the fat 
mass (FM), the lean body mass (LBM) and the phase angle 
(PA), an important measure for malnutrition. All pts. received 
regularly nutrition consulting and in case of decreased calorie 
intake oral supplements or parenteral nutrition (65%).
Results: At admission only 26% of the pts. were moderately or 
severely malnourished (SGA B&C); this deteriorated extreme 
till day +30 (74% SGA B&C) and improved slightly until day 
+100 (54% SGA B&C). In all pts. BW/BMI decreased signifi -
cantly from admission over day +30 to day +100 (p < 0.0001); 
but more important is the difference between the signifi cant 
loss of lean body mass/m² (p< 0.0001) compared to fat mass/
m² (p=0.023) in this time period. The decreased muscle mass 
is further documented in the signifi cant worsening of the phase 
angle between admission and +30/ +100 (p < 0.0001). The 
main changes in body composition occurred between start con-
ditioning and day +30. 
Conclusion: Especially in the aplastic phase of alloHCT the 
nutritional status of the patients is dramatically worsening and 
leading to reduced muscle mass. Individual intensive nutritional 
support with high protein supplementation and physical exer-
cise may stop and reverse this development. HCT outcome 
data (GVHD / infection / survival incidence) compared to the 
nutritional status will be presented.

P683
Assessment of symptom burden in patients undergoing 
autologous stem cell transplantation
A. Pivkova Veljanovska, S. Genadieva-Stavrik, Z. Stojanoski, 
L. Cevreska, S. Krstevska Balkanov, B. Georgievski
University Hematology Hospital (Skopje, MK)

Patients who undergo autologous peripheral blood stem cell 
(PBSC) transplantation experience multiple symptoms that 
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affect quality of life. We assessed symptoms during the fi rst 
30 days during and after autologous PBSC transplantation to 
determine the severity of individual symptoms and to determine 
overall symptom profi les in 120 patients with lymphoid malig-
nancies that underwent autologous transplantation in our center. 
Eligible patients were at least 18 years of age, spoke maternal 
language, and could see and hear well enough to complete 
the assessment measures. The assessment of symptoms was 
measured according to the MD Anderson recommendations of 
14 symptom profi ling, as well as correlated with the patient’s 
laboratory fi ndings, ECOG score and the profi le of mood states 
(POMS). We retrospectively evaluated if hematopoietic cell 
transplantation comorbidity index (HCT-CI), karnofsky per-
formance status (PS) and other readily available pretransplant 
variables concerning pretransplant mobilization strategies that 
can also predict the outcome of autologous recipients in our 
transplant center. HCT-CI risk was low in 10 (12%), intermedi-
ate in 22 (27%) high in 45 (55%) and undetermined in 5 (6%). 
Two year OS was 45% (95%CI: 24-64%), 55% (95%CI: 40-
68%) and 42% (95%CI: 24-64%) in the low, intermediate and 
high-risk HCT-CI groups respectively. The repeated measures 
ANOVA for symptom severity scores (P<0.001) and symptom 
interference scores (P<0.001) showed only a main effect for 
time. None of the potential covariates (demographics, mood, 
quality of life, cancer diagnosis, treatment-related variables 
and laboratory measures) were signifi cant. Fatigue sever-
ity revealed a signifi cant time-by-cancer-diagnosis interaction 
(P=0.048), as well as pain severity (P=0.008). Sleep distur-
bance and lack of appetite revealed a signifi cant time interac-
tion (P=0.02). The symptom patterns over time demonstrated 
by patients with non-Hodgkin’s lymphoma differed from those 
shown by patients with multiple myeloma. Future research can 
also identify differing clusters of symptoms in subgroups of 
patients who undergo stem cell transplantation.

P684
Life satisfaction in survivors of childhood malignant and 
non-malignant diseases ten years after haematopoietic 
stem cell transplantation does not show signifi cant 
impairment compared to healthy controls: 
a case-matched study
C. Uderzo, P. Corti, M. Pappalettera, V. Baldini, G. Lucchini, 
D. Meani, A. Rovelli
University of Milan-Bicocca (Monza, IT)

Introduction: Patients undergoing HSCT should be investigated 
for late physical deterioration and psychological stress which 
could impair quality of life. This study focused on life satisfac-
tion (LS) in long-term survivors at least 10 years after HSCT.
Materials and methods: From March to December 2008, 55 pts 
(39 males, median age 25 yrs), who underwent to allogeneic 
(49) or autologous (6) HSCT for childhood malignant (52) and 
non-malignant (3) diseases at least 10 years before the study, 
were consecutively enrolled. A control group of 98 young adults 
(59 males, median age 24 yrs) was considered. A question-
naire including a modifi ed Satisfaction with Life Domain Scale 
for HSCT was administered both to the pts and to the controls, 
after obtaining an informed consent.
Five domains (education, employment, leisure time, social rela-
tionship and perception of physical status), each containing 2 
to 10 items for a total of 30 questions, were assessed. To inves-
tigate the association between the domains and the probability 
of LS, we performed the logistic procedure by the method of 
maximum likelihood. Predictive factors of LS adjusted for age 
and type of HSCT (as continuous variable) were evaluated.
Results: In the univariate analysis the only signifi cant difference 
between the case and the control groups was the level of edu-
cation (p<0.001), but the difference is probably due the fact that 
some patients are still on secondary school and didn’t get yet 
the appropriate certifi cate. Multivariate analysis showed that the 
level of LS was neither signifi cantly correlated to socio-demo-
graphic factors (including level of education, work problems, 

family relationship, leisure time) nor to the HSCT status. A trend 
in favour of control group was represented by own body per-
ception (p=0.062). 
Conclusions: The results of the current study indicate that the 
pts who underwent HSCT during childhood have not a signifi -
cant different LS compared to healthy controls.

P685
Perceived quality of life measures in haematopoietic 
stem cell transplantation clinical practice: results of 
prospective evaluation in 142 patients
S. Giuliani, M. Bernardi, J. Peccatori, C. Corti, A. Assanelli, M.T. 
Lupo Stanghellini, D. Clerici, F. Giglio, C. Messina, E. Sala, S. 
Iannuzzi, P. Reale, B. Tedoldi, L. Sarno, F. Ciceri
San Raffaele Scientifi c Institute (Milan, IT)

Object: Perceived quality of life (QoL) affects patients’ evalu-
ation of treatment outcome and their compliance to demand-
ing therapies like Haematopoietic Stem Cell Transplantation 
(HSCT) whose related complications can greatly affect daily life 
for a long period. 
Aim of this study was to evaluate factors regarding both patients’ 
clinical status and psychological well-being potentially related 
to Qol perceived by patients during HSCT: a better understand-
ing of the patient’s evaluation process of his QoL can help to 
translate QoL measures in clinical practice planning specifi c 
intervention to promote patients’ QoL, improving their satisfac-
tion to medical treatment. 
Methods: From January 2008 to October 2010, 142 patients 
undergoing HSCT completed questionnaires measuring level 
of anxiety and depression (Hospital Anxiety and Depression 
Scale), distress (Perception of Distress Index), quality of life 
(Medical Outcomes Study Short form-36) and patient’s style to 
cope with the disease (Mental Adjustment to Cancer Scale) con-
trolling for sex, age, stage of HSCT (pre-infusion, within 1 week, 
1 month, 3 months, over 3 months), diagnosis, type of trans-
plant, disease stage, sorror comorbity index (C.I.), blood 
counts and fever measured the same day the patient fi lled the 
questionnaires.
These data were analyzed by the statistical software SPSS. 
Results: The results show a signifi cant negative correlation 
between:
- mental and physical QoL and level of anxiety, depression, 

distress and helplessness coping style: the best QoL is associ-
ated with the lowest level of anxiety, depression, distress and 
with the lowest perception of lack of psychological resources 
to face with the disease; 

- physical QoL and C.I. and fever: the best physical Qol is asso-
ciated with the lowest level of fever and C.I. score. 

No correlation between QoL and other clinical measurable vari-
ables of the disease and its treatment (type of transplant, stage 
of HSCT, diagnosis, disease stage) was found.
Conclusions: HSCT programs should include an assessment 
of both physical and psychological factors affecting perceived 
QoL: this intervention can help the clinician to understand 
how patients evaluate their conditions in order to plan shared 
treatment goals and undertake proper preventive and thera-
peutical measures. This would help patients to face with all 
the variables (depression, anxiety, coping style, distress) that 
affecting QoL can interfere with willingness to adhere to the 
HSCT program.

P686
Natriuretic peptides as markers of acute cardiotoxicity 
in children undergoing haematopoietic stem cell 
transplantation
A. Zaucha-Prazmo, K. Drabko, E. Sadurska, J. Kowalczyk
Medical University of Lublin (Lublin, PL)

Natriuretic peptides are potentially useful for early detection of 
cardiotoxicity (CT). Atrial Natriuretic Peptide (ANP) is secreted 
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as a result of an increased left atrial pressure, N-terminal frag-
ment of Brain Natriretic Peptide (BNP) is produced by ventricles 
in response to ventricular dilatation and increased wall stress. 
The aim of the study is to assess the frequency and signifi cance 
of elevated BNP and ANP plasma levels and their correlation to 
echocardiographic parameters of left ventricular function in chil-
dren in early postransplant period. 
Patients: 31 patients treated with HSCT were included into the 
study, with median age 9,6 years (0,2 to 18 years), there were 
22 boys and 9 girls. 12 autologous transplantations (aHSCT) 
were performed, 9 children were transplanted from unrelated 
donor (MUD) and 10 from family donor (MSD).
Methods: The plasma levels of NT-proBNP and ANP were 
measured once in the control group; in transplanted patients 
pretransplant and every week for 3 weeks in postransplant 
period by enzyme immunoassay. Shortening fraction (SF) and 
ejection fraction (EF) were assessed by echocardiography at 
rest prior to HSCT and about day +30 and +100 after trans-
plantation . 
Results: Baseline echocardiographic parameters were normal 
in all patients included into the study. Decrease of median value 
of SF and EF was observed in day +30 in the analyzed groups 
of children (n.s), remaining within normal range (FS > 28% and 
EF > 55%). 
In all transplanted patients NT pro-BNP plasma concentrations 
were signifi cantly elevated on days -7 to +7 (p<0,01), ANP 
plasma concentrations were signifi cantly elevated on day +7 
(p< 0,01). This elevations in biochemical markers levels did not 
correlate with echocardiographical parameters evaluated on 
days +30 and +100 after transplantation.
According to the type of transplant NT pro-BNP and ANP plasma 
levels were elevated in MUD transplant recipients on days 0,+7, 
+14 postransplant (p<0,05), in MSD patients on day +7, while in 
aHSCT pts did not differ compared to controls.
Statistically signifi cant correlation was found only between ANP 
concentration on day +14 and EF on day +100 in MUD pts 
(r = -0,9). 
Conclusions:
1. Elevation of serum levels of natriuretic peptides (ANP, NT-

proBNP) may indicate risk of cardiotoxicity in unrelated 
transplant recipients.

2. Long-term follow up is necessary to confi rm the role of natriu-
retic peptides as markers of acute CT in selected types of 
transplants.

P687
Comprehensive symptom profi le in patients 
undergoing BMT/PSCT: practicability and usefulness 
of the new symptom assessment tool
A. Novik (1), T. Ionova (2), D. Fedorenko (1), N. Mochkin (1), 
S. Kalyadina (2), K. Kurbatova (2), T. Nikitina (2), G. Gorodokin (3)
(1)Pirogov National Medical Surgical Center (Moscow, 
RU); (2)Multinational Center for Quality of Life Research 
(St. Petersburg, RU); (3)New Jersey Center for Quality of Life 
and Health and Outcome Research (Saddle River, US)

Symptom severity is an important treatment outcome for 
patients undergoing BMT/PSCT. Recently, the new symptom 
assessment tool, Comprehensive Symptom Profi le in Patients 
Undergoing BMT/PSCT (CSP-BMT), to provide comprehensive 
evaluation of symptoms specifi c for patients undergoing BMT/
PSCT has been developed. We aimed to test practicability and 
usefulness of CSP-BMT.
114 patients who underwent BMT/PSCT were enrolled in the 
study. Among them there were 51 patients with hematologi-
cal malignancies and 63 –with severe autoimmune disorders. 
Mean age was 35 years (range 18-73); male/female distribu-
tion –48/66. All the patients fi lled in the CSP-BMT before and at 
different time-points after BMT/PSCT. CSP-BMT is developed 
to assess the severity of 46 symptoms which occur in patients 
undergoing BMT/PSCT. The analysis of practicability of the 
CSP-BMT was conducted at the discharge.

Practicability of the CSP-BMT was shown: patients needed 
10-15 min to answer it, usually without assistance; the propor-
tion of missing values was less than 1.5% for all questions; the 
questionnaire found high acceptance refl ected by no refusals. 
Usefulness of the CSP-BMT to distinguish patients in terms of 
severity and number of symptoms experienced was demon-
strated. The information obtained was used by physicians for the 
decision-making. At the discharge all the patients experienced 
at least one symptom. 42 out of 46 tool items were registered for 
more than 10% patients. The majority of patients experienced 
fatigue (83%), skin problems (63%), hair loss while combing 
(55%), sleep disturbance (54%). Notably, 74 (63 %) patients 
experienced moderate-to-severe (7-10 on the numerical rating 
scale) symptoms. Among them 8 (11%) patients experienced 5 
moderate-to-severe symptoms, 3 (4%) patients experienced 10 
moderate-to-severe symptoms, 3 (4%) patients experienced 20 
and more moderate-to-severe symptoms. 
In conclusion, the CSP-BMT is a practicable and useful tool 
to measure symptom profi le and severity in patients undergo-
ing BMT/PSCT. Heterogeneity of patient population in terms 
of symptom number and severity at discharge was demon-
strated. The results obtained highlight treatment related prob-
lems of patients after BMT/PSCT at discharge that need to be 
addressed at follow-up and should not be neglected. The data 
of the CSP-BMT might be of value for physicians to provide bet-
ter management of this patient population.

P688
Response of steroid-resistant capillary leak syndrome to 
bevacizumab
F. Al Sabty (1), E. Bojtarova (1), E. Demeckova (1), 
D. Horvathova (1), S. Kubalova (1), M. Zwiewka (1), 
B. Ziakova (1), V. Rimajova (2), L. Sopko (2), I. Markuljak (3), 
A. Wild (3), M. Mistrik (2)
(1)University Hospital (Bratislava, SK); (2)Comenuis University 
(Bratislava, SK); (3)Faculty hospital F.D.Roosevelt (Banska 
Bystrica, SK)

Capillary leak syndrome (CLS) is a severe complication after 
haematopoietic stem cell transplantation (HSCT). The underly-
ing pathology is poorly understood, however generalized capil-
lary endothelial cell injury in multiple organs results in a loss of 
intravascular fl uid into interstitial spaces. Vascular endothelial 
growth factor (VEGF) is a potent inducer of vascular perme-
ability and may have a crucial role in the mechanism underlying 
CLS formation. 
Objectives: the potential role of VEGF prompted us to use 
the anti-VEGF antibody bevacizumab (Avastin) in patient with 
severe steroid-resistant CLS. Methods: a 38 years old woman 
with acute lymphoblastic leukemia (common B ALL) underwent 
sibling, ABO compatible allogeneic HSCT in fi rst complete 
remission in our institution. 
Results: the fi rst CLS attack developed day 15 after HSCT 
(pericardial and pleural effusions, generalized edema) and 
responded promptly to glucocorticoids 2 mg/kg/d i.v. and appro-
priate supportive management. Engraftment was observed day 
26 (ANC 0,5x109/l and Plt 20x109/l), there were no signs of graft 
versus host disease (GvHD). On day 84 the patient developed 
second attack CLS (sudden abdominal pain, decreased urine 
output, with pericardial and pleural effusions, ascites, hepatome-
galy). Restoring glucocorticoid therapy improved CLS. Another 
CLS attack appeared day 153 after HSCT with chest pain, 
shortness of breath, ascites and peripheral edema. CT scan 
documented pericardial and pleural effusions, hepatomegaly 
and moderate ascites. This time glucocorticoids (2 mg/kg/d 
i.v.) and conventional supportive measures (diuretics, oral 
fl uids restriction, nutritional support, albumin administration, 
etc.) were not effective and patient had to undergo repeated 
(3x600 ml) thoracenteses for pleural effusions. Intravenous 
bevacizumab (Avastin, 5 mg/kg body weight) was administered 
over a 90-minute period on day 174 and day 188 after HSCT. 
Bevacizumab infusion was well tolerated, all CLS symptoms 
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were ameliorated and a marked decrease in the amounts of 
pleural effusion was evident on the chest X-ray. On the fourth 
day after second bevacizumab administration the patient dis-
charged from the hospital without any signs of CLS. 
Conclusion: CLS treatment is based on systemic corticoster-
oids. However, in steroid-resistant CLS using bevacizumab 
may offer a new therapeutic strategy to counteract this severe 
vascular permeability disorder, especially in patients with life-
threatening attacks.

P689
Late effects after haematopoietic stem cell transplantation 
in children with haematological malignancies diagnosed 
within the fi rst year of life
D. Bresters, L.M. Ball, W. Kollen, M. Egeler
LUMC (Leiden, NL)

The burden of late effects after oncological treatment and/or 
hematopoietic stem cell transplantation (SCT) in childhood has 
been described, but it is still unclear if younger age at treatment 
is a risk factor for a higher burden of late effects.
Objective: to assess number and severity (“burden”) of late 
effects in children at least 2 years after SCT for hematological 
malignancy diagnosed in the fi rst year of life.
Patients and methods: all children diagnosed with hematologi-
cal malignancy within the fi rst year of life who underwent allo-
geneic SCT in our hospital from 1981 to 2006 were selected for 
this study. Patients who were alive at least 2 years after SCT 
were assessed for late effects and graded for severity of late 
effects according to the CTCAE vs 3.0. Unfortunately, neuro-
cognitive and psychological late effects could not be assessed, 
since patients had not been seen by a psychologist. 
Results: 23 patients were included in the study, transplanted 
at a median age of 15 months (range 6 to 57 months), for AML 
(n=5), ALL (n=8), CML (n=1), MDS (n=2) and JMML (n=7) diag-
nosed before the age of one year. Thirteen received a trans-
plant from an identical related donor (IRD), 8 from a matched 
unrelated donor (MUD) and 2 from a haplo-identical parent. 
Stem cell source was bone marrow in 21 patients, peripheral 
blood stem cells in 2 (MUD) and cord blood (IRD) in one. Nine 
patients died, 6 due to relapse after SCT, 2 due to transplant 
related mortality (VOD and adenovirus infection) and one due 
to a traffi c accident. In 14 patients, alive at least 2 years after 
SCT, late effects were assessed. Median age at the time of 
assessment of late effects was 11 years (range 2 to 27 years). 
Treatment received and late effects, scored per organ or as a 
general late effect, will be shown. 
Conclusions: Eleven of 14 patients (79%) had one or more late 
effects. Late effects were mild or moderate (grade 1 or 2) in 
10 patients and severe (grade 3) in only one patient (gonadal 
insuffi ciency). No cardiomyopathy, renal dysfunction, hearing 
problems or secondary malignancies were seen in these rela-
tively young SCT survivors. 
Although more late effects may develop with time, the burden of 
late effects in these patients, who were transplanted at a very 

young age (with three patients receiving TBI), appears not to be 
different from what has been described in older children.

P690
Long-term effect of kidney shielding during total body 
irradiation: a single-centre experience
H. Akiyama, T. Kobayashi, M. Tsubokura, K. Kakihana, 
T. Yamashita, K. Ohashi, H. Sakamaki
Metropolitan Komagome Hospital (Tokyo, JP)

Long-term follow-up of patients undergoing allogeneic hemat-
opoietic stem-cell transplantation (HSCT) revealed a high 
incidence of chronic kidney disease (CKD), prompting us to 
introduce kidney shielding during total body irradiation (TBI) 
(kidney dose of 10 Gy). However, this shielding may increase 
the possibility of relapse because it reduces the strength of the 
preparative treatment for leukemia. To evaluate the effect of the 
shielding maneuver, we evaluated patients with acute lymphob-
lastic leukemia in fi rst complete remission who had received 
their fi rst transplantation more than 5 years previously. All 
patients had the same preparative regimen with the exception 
of kidney shielding, which started in March 1999.
Fifty-fi ve patients were included, 21 of them without shielding 
(GNS) and 34 with shielding (GS). The historical comparison 
led to more high-risk patients in the GS, considering relapse 
and graft-versus-host disease.
The incidence of relapse demonstrated no signifi cant difference 
between the two groups (5/21 patients in the GNS and 11/34 
in the GS), irrespective of Philadelphia chromosomal status. 
There were no cases of relapse that started in the kidney or 
surrounding tissue. 
The incidence of acute kidney injury diagnosed according to the 
RIFLE criteria was very similar in the two groups whereas the 
incidence of CKD at fi ve years after transplantation was signifi -
cantly lower in the GS (p=0.023). 
We conclude that protective shielding during TBI in the prepara-
tive regimen can suppress the incidence of CKD at 5 years after 
transplantation, without affecting the risk of relapse.

P691
Dysphagia profi le changes according to conditioning 
regimens in cancer patients who underwent high-dose 
chemotherapy and stem cell transplantation
M. Ozturk, S. Komurcu, S.A. Ay, M. Karaman, S. Kilic, F. Arpaci, 
O. Kuzhan, S. Ataergin, G. Erdem, A. Ozet, B. Ozturk
Gulhane Medical Academy (Ankara, TR)

Purpose: Patients that underwent high dose chemotherapy 
(HDC) and autologous peripheral stem cell transplantation 
(APSCT) or allogeneic bone marrow transplantation (ABMT) 
experience dysphagia frequently. This study was done to evalu-
ate the frequency and severity of dysphagia in the early period 
of transplantation and the relation of conditioning regimens with 
dysphagia.

[P689]
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Patients and methods: Patients with haematologic or solid 
tumors who underwent APSCT or ABMT were asked to score 
dysphagia severity daily from the fi rst day to the tenth day of 
reinfusion. Scoring was performed according to a fi ve-grade 
scale (0: no symptom; 1: mild; 2: moderate; 3: severe; 4: very 
severe). Total dysphagia score (TDS) was defi ned as the addi-
tion of symptom severities of dysphagia in 10 days. A total of 
113 (99 APSCT and 14 ABMT) patients, 81 men (72%) and 
32 women (28%) were included to the study. Median age of 
patients was 32 (range 15-78 years). The most frequent three 
diagnosis were non-Hodgkin’s lymphoma (30%, n=34), Hodg-
kin’s lymphoma (19%, n=22), and Multiple Myeloma (11%, 
n=12). BCNU, Etoposide, Cytarabine, and Melphalan (BEAM) 
(n=44), Ifosfamide, Carboplatin, and Etoposide (ICE) (n=29), 
Melphelan 200 mg/m2 (M200) (n=12) and total body irradiation
+Cyclophosphamide (TBI+C) (n=28) were used as conditioning 
regimens.
Results: All of the patients experienced dysphagia at any grade. 
Patients who scored grade 3 and 4 dysphagia was higher on 
day 7 when compared with day 1 (38.6% vs 9%, p<0.05). TDS 
in M200 and TBI+C group was signifi cantly higher in days 7 to 
10 when compared to BEAM and ICE groups (p<0.05). TDS 
was not different when compared BEAM and ICE groups. TDS 
was higher in women from days 7 to 10, and inverse correlation 
with white blood cell count was found with dysphagia in days 
5, 8, 9, and 10 (p<0.05). The mean percentages of patients 
who scored severe or very severe dysphagia in 10 days was 
13.85% in BEAM, 18.23% in ICE, 28.32% in M200 and 27.01% 
in TBI+C treated groups. 
Conclusion: All patients that underwent HDC faced dysphagia. 
The ICE conditioning regimen caused dysphagia earlier, TBI+C 
and M200 treated patients faced more dysphagia 7 to 10 days 
after stem cell reinfusion.

P692
Second cancers and outcome after haematopoietic stem 
cell transplantation: long-term follow-up (1984-2008) 
report of a single centre
S. Ataergin, F. Arpaci, M. Ozturk, T. Cetin, O. Kuzhan, 
S. Komurcu, A. Ozet, A. Cayakar, O. Eren, S. Kilic
GATA Faculty of Medicine (Ankara, TR)

Background: Second cancers after Hematopoietic Stem Cell 
Transplantation (HSCT) include posttransplant lymphoprolif-
erative disorder (PTLD), hematologic malignancies and solid 
cancers.
Patients and methods: The aim of this study was to investi-
gate second cancers and outcome in patients who underwent 
autologous and allogeneic HSCT. We analyzed data on 695 
consecutive patients with autologous (n=474) and allogeneic 
(n=221) transplant at a single center between 1984-2008. The 
cumulative risk of developing a second cancer was calculated 
by Kalbfl eisch and Prentice’s method.
Results: The median duration of follow-up was 34 months 
(range, 12-185). Fifteen-year overall survival rates in patients 
who underwent autologous and allogeneic HSCT were 32.9% 
and 49.7%, respectively. In a total of 11 second cancers devel-
oped among 695 patients. The cumulative incidence of devel-
oping a second cancer at 5 and 15 years was 3.1% and 10.9%, 
respectively. Second cancers were hematologic malignancies 
in 7 patients (AML: 3, NHL: 3, PTLD: 1) and solid cancers in 4 
patients (lung cancer: 2, breast cancer: 1, brain tumor: 1). Of 11 
patients, seven of them died as a result of progression of the 
second cancer, and four patients are still alive.
Conclusions: The incidence of second cancers continues to rise 
without a plateau with increasing follow-up of HSCT survivors. 
Appropriate screening recommendations should be followed to 
detect and treat these cancers at an early stage.

P693
Early or delayed administration of G-CSF after peripheral 
blood stem cell transplantation in lymphoma patients
I. Wylezol (1), E. Snarski (2), A. Borawska (1), K. Halaburda (2), 
W. Jedrzejczak (2), J. Walewski (1)
(1)The Maria Sklodowska-Curie Memorial Institute and 
Oncology Centre (Warsaw, PL); (2)University School of 
Medicine (Warsaw, PL)

Background: Granulocyte colony-stimulating factor (G-CSF) 
signifi cantly accelerates granulocyte recovery after autolo-
gous peripheral blood stem cell transplantation (PBSCT). The 
optimum timing of G-CSF initiation after PBSCT is not clearly 
established.
Purpose: To compare time to hematologic recovery and infec-
tion rate in patients starting G-CSF on day +1 and day +5 post-
transplant.
Methods: We retrospectively analyzed outcome of 125 consec-
utive patients treated for lymphoma in two separate hospitals 
according to the current local standards with G-CSF started either 
on day +1 after PBSCT (group G1: n=69) or on day +5 (group 
G5: n=56). Time to neutrophil and platelet recovery, incidence of 
infection, and length of stay in hospital were evaluated. 
Results: The median time to absolute neutrophil count (ANC) > 
0.5 x 109/l was 10 vs. 11 days in G1 vs. G5 group, respectively 
(p=0.0005). The median time to ANC > 1.0 x 109/l was 10 vs. 
11 days in G1 vs. G5 group, respectively (p=0.08). Median time 
to platelet transfusion independence was 11 vs. 12 days in G1 
vs. G5 group, respectively (p=0.02). There was no difference 
in number of infections between both groups of patients. The 
median duration of stay in hospital post-PBSCT was 14 vs. 15 
days in the G1 vs. G5 group, respectively (p=0.01). 
Conclusions: These results indicate that hematologic recovery 
was (median) 1-day faster and stay in hospital was 1-day shorter 
with G-CSF administration initiated on day +1 compared to day 
+5 post-PBSCT without infl uence on the infection incidence.

P694
Renal failure in patients treated with cisplatin prior to 
autologous stem cell transplantation
A.P. Gonzalez, J. Contesti, C.L. Alarcón, S. Gonzalez, A.J. 
Gonzalez-Huerta, P. Palomo, C. Rayon, C. Vallejo
University Central Hospital of Asturias (Oviedo, ES)

Background: The combination of cisplatin, cytarabine and dex-
amethasone (DHAP) has proven to be an effective regimen for 
patients with relapsed or refractory lymphoma. However, nephro-
toxicity is the major potentially limiting factor of DHAP. In fact, pro-
gressive and partially irreversible declines in renal function may 
develop after each successive treatment course. On the other 
hand, it is well known that renal failure (RF) reduces the patient 
survival after hematopoietic stem cell transplantation (SCT). 
Objective: The aim of this study is to analyze the RF incidence 
and the infl uence of previous DHAP treatment on it, in patients 
undergoing autologous SCT. 
Patients and method: We analyzed 39 lymphoma patients 
who underwent autologous SCT after conditioning with BEAM. 
Serum creatinine was measured on a daily basis from admis-
sion to discharge. Creatinine clearance (CrCl) was calculated 
according to the next formula: Cl cr (ml/min)=[(140-age) x 
height]/[72 x creatinine]; women correction: x 0,85. RF was 
defi ned as a >25% decrease in CrCl. Total cumulative cisplatin 
dose (mg/m2) administered prior to transplant was calculated 
for each patient.
Results: Eighteen out of the 39 patients (46 %) had received 
DHAP prior to the SCT (1 course in 5 pts, 2 courses in 9 pts, 
and 3 courses in 4 pts). Seven patients (17,6%) developed RF. 
There was association between having received DHAP and 
the development of RF (p=0,02). In addition, a correlation was 
found between the decrease of CrCl and the dose of cisplatin 
received (r2=0,11; p=0,03). No patients required dialysis, but 
RF was permanent after discharge in 3 cases.
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Discussion: The administration of prior DHAP was associ-
ated with the development of renal failure during the autolo-
gous SCT. Nephrotoxicity often occurred with doses lower than 
recommend as maximum doses. Several measures, including 
the avoidance of high cumulative cisplatin doses or the use of 
alternative regimens, as ICE or IFE, can help to reduce the inci-
dence of RF in patients with lymphoma undergoing auto-SCT.

P695
Cytarabine-induced fever during autologous stem cell 
transplantation
A.P. González, J. Contesti, S. Gonzalez, C.L. Alarcón, 
A.J. González-Huerta, P. Palomo, C. Rayon, C. Vallejo
Hospital Universitario Central de Asturias (Oviedo, ES)

Background: Drug-induced fever is a febrile response associ-
ated with the administration of a drug. Antineoplastic agents are 
a common cause of drug-induced fever.
Methods: We analyzed the frequency and characteristics of 
cytarabine-induced fever (CIF) in 11 pts with AML conditioned 
with BEA (cytarabine 2 g/m2/12 h, 2 days) and 41 pts with lym-
phoma conditioned with BEAM (cytarabine 200 mg/m2/12 h, 4 
days). CIF was considered in non-neutropenic pts, with nega-
tive cultures, and disappearance of the fever rapidly after the 
drug discontinuation.
Results: CIF (including fever and febricula) was detected in 40 
pts (76.9%): 10 with BEA (90%, half of them being high fever) 
and 30 with BEAM (73.2%, a quarter of them being high fever). 
Mean time onset of CIF from the beginning of the drug was 32 
h (7-76 h) and mean duration of CIF was 28 h (1-96 h). Maxi-
mum temperature reached was 38.6±0,5 ºC. Maculo-papular 
rash was detected in 17 pts (32.7%): 6 with and 11 without CIF 
(p=0.28). Twenty-fi ve blood cultures, 10 urine cultures and 4 
chests X-ray were performed. Antibiotics were administered to 
9 patients. The conditioning was continued in all patients.
Conclusion: CIF was a very frequent event during condition-
ing regimens with cytarabine (BEA, BEAM). CIF started very 
soon after the beginning of the drug. The absence of concomi-
tant maculo-papular rash did not rule out CIF. Considering this 
results, it is important to maintain a high index of suspicion of 
CIF in order to reduce inappropriate and expensive tests and 
treatments. The implementation of guidelines for the manage-
ment of CIF is also desirable.

P696
Post-transplantation (at 1 year) serum ferritin is related 
to long-term outcome after allogeneic stem cell 
transplantation
H. Kanamori (1), T. Tachibana (1), A. Numata (1), M. Tanaka 
(1), Y. Ishigatsubo (2), A. Maruta (1)
(1)Kanagawa Cancer Center (Yokohama, JP); (2)Yokohama 
City University (Yokohama, JP)

Background: To clarify the clinical signifi cance of iron over-
load after allogeneic stem cell transplantation (SCT), we 

retrospectively assessed the association of post-SCT serum 
ferritin (SF) level with outcome in patients surviving for 1 year 
or more after SCT.
Methods: The SF was measured at preconditioning and 1 year 
after transplantation in patients who underwent SCT between 
January 2000 and September 2009. There were 86 patients 
(pts), including 41 with AML, 26 with ALL, 8 with MDS, and 11 
with CML. Their median age was 41 years (range: 17-61 years), 
with 40 males and 46 females. The disease risk at transplantation 
was standard risk in 55 pts and high risk in 31 pts. Myeloablative 
preconditioning was employed for 61 pts and reduced-intensity 
preconditioning was done for 25 pts. The SF level was catego-
rized as low (< 1000 ng/ml) or high (  1000 ng/ml). 
Results: The median (range) SF level at pre-SCT and 1 year after 
SCT were 770 (7-11000) and 808 (100-18000) ng/ml, respec-
tively. The 31 pts (36%) at pre-SCT and 37 (43%) at post-SCT 
showed a high SF level. Pre-SCT SF, disease risk and amount 
of RBC transfusion within 1 year after SCT were signifi cantly 
associated with post-SCT ferritin level. On univariate analysis, 
factors associated with worse 5-y overall survival (OS) included 
high SF at post-SCT (vs low: 51 vs 84%, p=0.003), high dis-
ease risk at SCT (vs standard: 38 vs 81%, p<0.001), and higher 
amount (>7 units) of RBC transfusion after SCT (vs lower: 57 
vs 81%, p=0.025). The 5-y non relapse mortality (NRM) was 
associated with high disease risk (vs standard: 40 vs 12 %, 
p=0.034) and the presence of chronic graft-versus-host disease 
(vs absence: 27 vs 5%, p=0.018). The 5-y cumulative incidence 
of relapse was related with high SF at post-SCT (vs low: 33 vs 
17%, p=0.029) and high disease risk (vs standard: 36 vs 18%, 
p=0.029). Multivariate analysis showed that high disease risk 
(HR, 3.19; CI, 1.37-7.43; p=0.007) and high SF at post-SCT 
(HR, 2.52; CI, 1.00-6.31; p=0.049) were independent determi-
nants of 5-y OS. There were no signifi cant predictors for 5-y 
NRM and relapse by multivariate analyses.
Conclusion: Reassessment of iron overload at 1 year after SCT 
predicted long-term outcome in patients surviving for 1 year or 
more after SCT. Although further evaluation to identify causes 
of high SF after SCT is necessary, these results may help to 
decide which patients should be treated with iron chelating 
therapy among long-term survivors after SCT.

P697
Effect of Etanercept and mPSL pulse therapy for 
idiopathic pneumonia syndrome and diffuse alveolar 
haemorrhage following RI-CBT
A. Nishida, T. Ikebe, K. Ishiwata, N. Nakano, M. Tsuji, H. 
Yamamoto, Y. Asano-Mori, K. Izutsu, N. Uchida, A. Wake, S. 
Taniguchi
Toranomon Hospital (Tokyo, JP)

Background: Idiopathic pneumonia syndrome (IPS) and dif-
fuse alveolar hemorrhage (DAH) are non-infectious pulmonary 
complications following hematopoietic stem cell transplantation 
(HSCT), their precise pathogenesis and adequate treatment 
modalities remain to be resolved.
Objective and Method: To assess the effect of eternercept and 
mPSL bolus therapy for IPS/DAH after reduced-intensity cord 
blood transplantation (RI-CBT), we retrospectively reviewed 8 
patients with IPS/DAH following RI-CBT. Diagnosis of IPS/DAH 
was based on clinical criteria, which included acute onset of 
hypoxemia with presence of diffuse pulmonary infi ltrates on CT 
scan.
Result: Their median-age was 60 years (range; 26-64). Seven 
patients received RI-CBT for leukemia and 1 for malignant 
lymphoma. Most patients were conditioned with Fludarabine-
based regimen. All grafts were 4 of 6 HLA-matched by serology, 
but in 6 of those grafts were 1 to 3 of 6 HLA –matched by allele 
level typing. IPS/DAH was diagnosed at a median of 30 days 
(range; 20-52) after RI-CBT. Etanercept was administered sub-
cutaneously at a dose of 0.4 mg/kg twice weekly. All patients 
were administered combined with mPSL pulse therapy. Five of 
8 did not respond, while the initial effect following etanercept 
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and mPSL pulse therapy was observed in 3 cases, but fl ared 
up after discontinuation of etanercept. Finally, all patients died 
of IPS/DAH progression. 
Conclusion: IPS /DAH post RI-CBT are fatal pulmonary com-
plications. Our results suggested that etanercept and mPSL 
pulse have only limited effi cacy as a therapy for IPS/DAH post 
RI-CBT. Further research is needed to characterize the patho-
genesis of this syndrome and to investigate the optimal therapy 
and prophylaxis.

P698
Higher incidence of hypertension with intravenous busul-
fan compared to oral busulfan in thalassaemic children 
who underwent haematopoietic stem cell transplantation
F. Tayfun (1), B. Baytan (2), G.N. Ozdemir (3), M. Akcan (1), V. 
Uygun (1), G. Karasu (1), A. Yesilipek (1)
(1)Akdeniz University (Antalya, TR); (2)Uludag University 
(Bursa, TR); (3)Istanbul University (Istanbul, TR)

Busulfan (Bu) is an alkylating agent that is frequently used as 
a part of the conditioning regimen prior to hematopoietic stem 
cell transplantation (HSCT) in adults and children with various 
malignant and non-malignant diseases. Although it has been 
shown to be effective in both oral and intravenous (iv) form, iv 
Bu is mostly preferred due to the inter-individual variability in 
exposure after oral administration. There are confl icting results 
of studies comparing the toxicity of oral versus iv Bu. The aim of 
this study is to compare the incidence of hypertension between 
oral and iv Bu in thalassemic children undergoing HSCT.
Between March 2008 and August 2010 forty-six children (18 
male and 28 female) with -thalassemia major underwent allo-
genic HSCT from matched-sibling-donor at Akdeniz University 
HSCT Unit. Median age at transplantation was 93 (range 24 
to 350) months. In twenty-fi ve patients (group 1) the conditon-
ing regimen consisted of oral Bu 16 mg/kg, cyclophosphamide 
(CY) 200 mg/kg and anti thymocyte globulin (ATG) 30 mg/kg. 
The other 21 patients (group 2) received Bu 12.8 mg/kg iv, CY 
200 mg/kg and ATG 30 mg/kg. Cyclosporin A (CsA) and short 
methotrexate were given as GVHD prophylaxis. Patients who 
underwent transplant with cord blood received CsA and pred-
nisolone. Patients’ fi les were retrospectively analyzed for hyper-
tension. Hypertension was defi ned as a systolic and/or diastolic 
blood pressure > 95th percentile for age, sex and gender.
During hospitalization period, hypertension was diagnosed in 4 
of the 25 patients in group 1 (16 %) and 12 of the 21 patients 
in group 2 (57%). There was signifi cant difference between 
two groups (p: 0.004). All patients needed antihypertensive 
therapy. 
In conclusion, although this is observational study and serum 
Bu levels are not available, we determined that use of iv Bu as 
part of the conditioning regimen in thalassemic children under-
going HSCT leads to a higher incidence of hypertension than 
does the use of oral Bu. However, prospective randomized tri-
als are needed to confi rm this data.

P699
Endocrine, bone and nutritional ‘late effects’ in patients 
with advanced stage multiple myeloma following HSCT 
and other intensive treatment
D.M. Greenfi eld, Y. Ezaydi, E. Cachia, J. Snowden
Sheffi eld Teaching Hospitals NHS FT (Sheffi eld, UK)

Background: Modern treatment strategies in myeloma, including 
haemopoietic stem cell transplantation (HSCT), have increased 
life expectancy, but ‘late effects’ of treatment and disease have 
not been studied systematically. 
Objectives: To defi ne and characterise the spectrum of 
endocrine, bone and nutritional issues in intensively treated 
advanced but stable myeloma post HSCT. 
Methods: We recruited myeloma patients who had received 
HSCT as part of initial treatment, and at least one subsequent 

treatment for progressive disease, who were in stable plateau 
phase off treatment for active disease. Patients were exten-
sively screened for endocrine, bone and nutritional parameters. 
Abnormal values were based on locally or published refer-
ences. Ethics approval was obtained and all subjects gave writ-
ten infomred consent. 
Results: Data from 32 patients (median age 61, range 41-72, 15 
females) were analysed. Median duration in years from diagno-
sis was 5.8 (range 1.9-11.3) and 29 (90.6%) had only autolo-
gous HSCT and 3 (9.4%) allogeneic HSCT. 7 (21.8%) had 2 
HSCT procedures. Other treatments varied between patients 
and included thalidomide, bortezomib, vincristine, doxorubicin 
and lenalidomide. All patients had received multiple pulses of 
high dose steroids with chemotherapy and had been treated 
from diagnosis with bisphosphonates. 
Clinical history and endocrine testing identifi ed 5/32 (15.6%) 
patients were hypothyroid and 12/15 (80%) males hypogo-
nadal. Synacthen tests were normal in all patients despite the 
heavy steroid pretreatment. In 4/15 (26.5%) females raised 
prolactin levels were noted. Body mass index was >25 kg/m2 in 
13/15 (86.6%) males and 5/15 (33.3%) in females. 2/27 (7.4%) 
had reduced B12. Ferritin levels were raised in 11/27 (40.7%). 
17/29 (58.6%) had vitamin D insuffi ciency (<50 nmol/L) and 
10 had defi ciency (<30 nmol/L). 8/27 (29.6%) had raised age-
matched BMD at the femoral neck with the remainder normal 
BMD.
Conclusion: In this sample of advanced stage but stable mye-
loma patients who had received HSCT and other intensive treat-
ments, endocrine and nutritional abnormalities were common, 
but surprisingly bone density appears to be well preserved with 
modern anti-myeloma and bisphosphonate treatment strate-
gies. Increased understanding and further study of ‘late effects’ 
in myeloma should help to optimise supportive care interven-
tions with the aim of maintaining quality of life and prolonging 
survival in long term myeloma survivors.

P700
Platelet apoptosis measurement as a quality control of 
physicochemically treated apheresis platelet concentrates 
used for transfusion to patients after haematopoietic stem 
cell transplantation
M. Ogorodnikova (1), T. Zabotina (2), A. Borunova (2), A. 
Onufrievich (1), O. Rukavitzin (1)
(1)N.N. Burdenko Main Military Clinical Hospital (Moscow, RU); 
(2)N.N. Blochin Cancer Research Center (Moscow, RU)

Background: Different methods of apheresis platelet concen-
trates (A-PLT) treatment, such as Photochemical treatment 
(PCT) with amotosalen and long-wavelength ultraviolet A (UVA) 
light and  irradiation (GI) with 25Gy, are used for transfu-
sion safety providing. Platelets (PLTs) undergo apoptoticlike 
changes in response to chemical and physical stimulation, 
therefore quality control of treated A-PLT is necessary. 
The aim of this study is to evaluate and compare the viability 
of A-PLT before and after physicochemical treatment (PLTs 
after PCT and GI) on the base of apoptosis marker. Meth-
ods: 32 samples of A-PLT were investigated before treatment, 
16 - after PCT and 16 - after GI. PLT were prepared in 35% 
plasma and 65% platelet additive solution, pre-PCT yield 
was 2,5-6,0x1011 in volume 320±5 ml. A-PLT were treated 
with 150 M amotosalen and 3,6 J/CM2 UVA light or  irradi-
ated with 25Gy during the fi rst 24 hours after collection. All 
samples were investigated by fl ow cytometry. PLT apoptosis 
was measured by phosphatidylserine (PS) exposure with 
FITC-labeled Annexin V. PS exposure at the PLT membrane 
surface of donors blood samples before apheresis was meas-
ured for comparative evaluation. All A-PLT were transfused 
to thrombocytopenic patients after haematopoietic stem cell 
transplantation. 
Results: PS exposure at the PLT membrane surface of donors 
blood was not exceeded 5,6±4,2%. PS externalization at 
the membrane surface of A-PLT increased during apheresis 
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procedures and was detected on 12,3±5,3% PLTs. The degree 
of Annexin V binding was not changed signifi cantly after PCT 
(12,6±4,9%). The percentage of apoptoticlike changed PLTs 
remained unchanged after GI and PS exposure was detected 
on 13,6±4,6% PLTs. Transfusions of physicochemically treated 
A-PLT demonstrated acceptable corrected count increments 
and clinical effi cacy. 
Conclusions: Apheresis, PCT and GI (25Gy) of A-PLT was not 
lead to clinicaly signifi cant increasing of PLT apoptosis. Trans-
fusions of these A-PLT may provide effective posttransfusion 
viability of PLTs.

P701
Supersaturated calcium phosphate rinse (Caphosol) in 
the management of mucositis after haematopoietic stem 
cell transplantation - single-centre experience
A. Dluzniewska (1), J. Gozdzik (2), D. Zygadlo (1), S. Skoczen 
(2), A. Krasowska-Kwiecien (2), W. Czogala (1), O. Wiecha (1)
(1)Children’s University Hospital (Cracow, PL); (2)Jagiellonian 
University Medical College (Cracow, PL)

Introduction: severe mucositis as a typical complication of mye-
loablative chemotherapy and/or total body irradiation (TBI) is 
still a problem in patients after hematopoietic stem cell trans-
plantation (HSCT) causing pain, inadequate food intake and 
increasing risk of general infection. An attempt to decrease the 
intensity of mucositis by employment of supersaturated calcium 
phosphate rinse (Caphosol) in standard mucosals care was 
performed at our Department of Transplantation. 
Goal: evaluation of the effect of Caphosol on life quality of HSCT 
patient measured as: degree of mucositis, opioid requirement, 
need for total parenteral nutrition (TPN) and length of hospital 
stay in comparison with historical control.
Material and method: Since Jan 2009 till Nov 2010 Caphosol 
was employed as standard care in 34 pediatric HSCT patients (8 
autologous and 26 allogeneic). Historical control of 52 patients 
(31 autologous and 21 allogeneic) transplanted between 2005 
-2008 was used to comparison. We have evaluated: number 
of days with TPN, days with usage of parenteral morphine, 
employment of antibiotic and antifungal drugs and length of 
hospital stay. 
Results: (in table).
Conclusion: introduction of Caphosol has lead to decrease of 
frequency of high degree mucositis refl ecting in decrease of 
usage of TPN and opioids.

P702
Effectiveness of a three-drug regimen of dexamethasone, 
palonosetron and aprepitant for the prevention of acute 
and delayed nausea and vomiting caused by high-dose 
therapy before haematopoietic stem cell transplantation
F. Patriarca, M. Medeot, M. Venturini, M.L. Battista, E. Simeoni, 
M. Dozzo, C. Nin, R. Fanin
Division of Haematology (Udine, IT)

Background and aims: A combination of a serotin antagonist, 
a corticosteroid, and a NK-1 antagonist is effective against 
nausea and vomiting due to highly emetogenic chemotherapy 
based on cisplatin. We test this three-drug combination in the 
prevention of nausea and vomiting due to high-dose therapy 
before hematopoietic stem cell transplantation (HSCT). 

Patients and methods: The combination was based on aprepi-
tant 125 mg p.o. day 1 chemotherapy and 80 mg p.o. day 1 and 
2 post-chemotherapy , palonosetron 0.25 mg i.v. day 1 ± day 4 
± day 6 chemotherapy (according to the duration of chemother-
apy), dexamethasone 8 mg i.v each day of chemotherapy and 
day 1 and 2 post-chemotherapy. Acute (during chemotherapy) 
and delayed (for 3 days after chemotherapy) nausea and vom-
iting were daily evaluated with a Study Diary which recorded 
frequency and intensity of nausea and vomiting, limitation of 
feeding and patient activity (TV watching, reading, phone using) 
and use of rescue medications. 
Results: Twenty-one patients with a median age of 54 years 
(range 23-70) were prospectively evaluated. Conditioning regi-
mens were busulphan-cyclophosphamide for acute leukemias 
(6 patients), melphalan 200 mg/mq for multiple myeloma (9 
patients), BEAM (carmustine, cytosine arabinoside, etopo-
side, melphalan) for lymphomas (6 patients). Autologous (19 
patients) or allogeneic (2 patients) peripheral SC were rein-
fused day 2 post chemotherapy.
Results: Overall 81 days in the acute period and 54 days in 
the delayed period were examined. Absence of vomiting was 
presented in 66/81 (81%) days in the acute period and in 36/54 
(67%) days in the delayed period. Absence of nausea was 
achieved in 44/81 (54%) days in the acute period and in 23/54 
(43%) days post-chemotherapy. Rescue therapy was admin-
istered in 12/81 (15%) days in the acute period and in 9/54 
(17%) days in the delayed period. No limitation of feeding and 
daily activity was presented in 44/81 (54%) and in 46/81 (57%) 
days of acute period respectively and in 18/54 (33%) and in 
22/54 (41%) days post-chemotherapy. Kinetics of engraf-
ment and incidence of mucositis and infections did not differ in 
comparison with other 25 HSCT matched for baseline clinical 
characteristics.
Conclusions: We conclude that a three drug antiemetic regimen 
of aprepitant, palonosetron and dexamethasone was feasible 
and effective for the protection against both acute and delayed 
nausea and vomiting due to high-dose chemotherapy.

P703
Prevention of cytarabine-induced kerato-conjunctivitis by 
eye rinse in patients receiving high-dose cytarabine and 
total body irradiation as a conditioning for haematopoietic 
stem cell transplantation
T. Mori (1), J. Kato (1), A. Yamane (1), Y. Kawata (2), 
M. Ichimura (2), M. Watanabe (2), T. Yashima (2), Y. Ono (1), 
T. Kikuchi (1), S. Okamoto (1)
(1)Keio University School of Medicine (Tokyo, JP); (2)Keio 
University Hospital (Tokyo, JP)

Introduction: We have previously reported a high incidence of 
kerato-conjunctivitis in patients receiving high-dose cytarabine 
following total body irradiation (TBI) as a conditioning for hemat-
opoietic stem cell transplantation (HSCT) even under prophy-
laxis with topical corticosteroid. This study aimed to evaluate 
whether the addition of eye rinse during and shortly after cytrab-
ine infusion, which was designed to effi ciently remove cytarbine 
from the ocular surface, may further reduce the incidence of 
kerato-conjunctivitis in the same setting.
Patients and methods: Seventy-six patients who received 
cytarabine at a dose of 3 g/m² over 2 hours every 12 h for 4 
days after receiving TBI (12 Gy) as a conditioning for hemat-
opoietic stem cell transplantation were evaluated. All patients 
received methasone sodium phosphate eye drops. Twenty-
three patients were further instructed to rinse their eyes with 
sterile saline every 10-15 minutes during and for two additional 
hours after the completion of each cytarabine infusion.
Results: Among the 23 patients with eye rinse, Grades 2-3 
and 1-3 kerato-conjunctivitis were observed in 4 (17.4%) and 
5 patients (21.7%), respectively. These incidences were signifi -
cantly lower than those (35 (66.0%) and 41 (77.4%)) observed 
in 53 patients without eye rinse (P<0.001 and P<0.00001, 
respectively).
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Conclusion: These results strongly suggest that eye rinse could 
effectively reduce the incidence and severity of cytarabine-induced 
kerato-conjunctivitis and improve the quality of life in HSCT recipi-
ents who receive high-dose cytarabine following TBI.

P704
Results of allogeneic haematopoietic stem cell transplant 
from Erciyes Capodoccia Transplantation Center: 11-year 
experience in centrall Anatolia
L Kaynar, C. Sahin, F. Kurnaz, S. Sivgin, B. Eser, F. Altuntas, 
I. Sari, E. Uzer, C. Pala, A. Unal, M. Cetin
Erciyes University (Kayseri, TR)

Objective: In this retrospective study, it was aimed to perform 
analysis of transplantation outcomes of patients who underwent 
AHSCT, to evaluate factors contributing mortality on post-trans-
plantation period and determine relative risk of death caused 
by these factors. 
Patients and Method: Outcomes of 184 patients who underwent 
AHSCT between 1999 and January, 2010 in Erciyes Capodoc-
cia Transplantation Center were retrospectively assessed. The 
patients underwent AHSCT were classifi ed by considering the 
factors such as diagnosis, time of transplantation, health status 
at the time of transplant, time between diagnosis and trans-
plantation, histocompatibility, donor-recipient gender compat-
ibility, amount of CD4+ stem cell which was given, preparation 
regimes and risk status at the time of diagnosis. The groups 
were compared in terms of graft versus host disease (GVHD), 
recurrence, overall survival, early and perioperative mortality. 
Findings: When compared to other groups, the overall sur-
vival rate was found higher in the patients with low risk acute 
leukemia (AL), the patients with acute lymphoblastic leukemia 
who underwent TBI-based transplantation, the patients with AL 
and lymphoma who underwent AHSCT at complet remission 1 
phase. Relative mortality risk associated with transplantation 
due to any reason was given Table 1. 
When confounding factors of transplant-related mortality were 
assessed by using multivariate Cox regression analysis, recur-
rent disease development was shown to be the most signifi cant 
parameter affecting mortality. No signifi cant relationship was 
found between mortality and age, gender, histocompatibility, 

preparation regime, donor gender compatibility and amount of 
CD4+ stem cells which was given. 
Conclusion: Factors such as age, disease phase and prognostic 
features, time between diagnosis and transplantation, histocom-
patibility and donor-recipient gender compatibility are important 
parameters for risk assessment before AHSCT. Concurrence of 
these risk factors markedly increases probability of transplant-
related complication and mortality. Furthermore, occurrence of 
acute and chronic GVHD and recurrent disease signifi cantly 
increase the probability of transplant-related mortality. 
In conclusion, it is very important for each stem cell transplanta-
tion center to determine risk groups for mortality and morbidity 
and outcomes in their own patient groups.

P705
Effi ciacy and safety of deferasirox in patients undergoing 
stem cell transplantation in post-transplant period
S. Sivgin, S. Bahcebasi, L. Kaynar, F. Kurnaz, Y. Koker, 
M. Cetin, A. Unal, B. Eser
University of Erciyes (Kayseri, TR)

Introduction: Iron overload is one of the important causes of 
mortality and morbidity in patients whom underwent both allo-
geneic (Allo-SCT) and autologous stem cell transplantation. 
Excessive iron accumulation results in tissue damage and 
organ failure presumably via generation of free radicals, result-
ing in oxidative damage and organ dysfunction (e.g. hepatotox-
icity, cardiotoxicity, endocrine dysfunction). 
Patients and methods: A total of 23 patients with hematologi-
cal disorders whom underwent ASCT between February 2006-
August 2009 were retrospectively investigated. Inclusion criteria 
of the study consisted of: 1) Hyperferritinemia (ferritin> 1000 ng/
ml), 2) Liver enzyme abnormalities attributed to iron overload or 
patients who had biopsy proven hemochromatosis. Liver biopsy 
was performed to patients whose LFT showed no amelioration 
for 7 days and patients whose LFT continued to deteriorate.
Results: A total of 23 consecutive patients with hematological 
disorders given human leukocyte antigen (HLA)-matched allo-
geneic HSCT were retrospectively evaluated. All of them have 
had hyperferritinemia and transfusion-associated iron over-
load.14 of 23 patients were female (61%) while 9 were male 
(39%).15 of the patients (65%) were diagnosed as acute myel-
ogenous leukemia (AML) and 8 of them (35%) were acute lym-
phoblastic leukemia (ALL).The median age was found 31 years 
17-54) and median hemoglobin value was 11,9 gr/dl (7-16). The 
median time to start deferasiroks in the post-transplant period 
was 115 days.The median number of transfusion was 23 (11-
67. Median treatment time with deferasiroks was 90 days.Only 
11 patients (47%) had undergone transcutaneous liver biopsy 
due to the fact that it is an invasive procedure and the patients’ 
unwillingness.The biopsy records revealed that 6 (26%) of the 
patients had grade 4 hemosiderosis, 3 of them grade 3 (13%) 
while 3 patients had grade 2 (13%) hemosiderosis. The grade 
of hepatic iron overload was correlated with the levels of pre-
treatment serum ferritin levels. The liver enzymes, especially 
ALT and bilirubins were signifi cantly reduced after the treatment 
(p<0,05). The deferasiroks treatment reduced pre-transplant 
ferritin levels in a period of 90 days below the level of 1000 ng 
/mL. This result was found statistically signifi cant p<0,005. 
In conclusion, deferasiroks seems to be a safe and effective oral 
treatment method for reducing iron overload at a dose of 20 mg/kg 
in post-transplant period combined with or without phlebotomy.

P706
Duration of reinfusion is not associated to engraftment in 
autologous stem cell transplantation
L. Nassi, M. Fangazio, G. Gaidano, A. Conconi
University of Eastern Piedmont (Novara, IT)

Autologous stem cell transplantation (ASCT) is a common 
procedure for haematological malignancies, and it is now 
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performed mostly with DMSO-cryopreserved peripheral blood 
stem cells (PBSC), and different modalities of thawing and rein-
fusion of PBSC are used. A correlation between engraftment 
and the time elapsed from PBSC thawing and the end of reinfu-
sion could be hypothesized. We reviewed the ASCT performed 
at our institution to evaluate the correlation between engraft-
ment and timing of PBSC thawing and reinfusion.
Data from 41 ASCT procedures performed in 38 patients (pts) 
since February 2007 were retrospectively analysed. Primary 
disease was myeloma in 16 pts, non-Hodgkin’s lymphoma in 
13 pts, Hodgkin’s lymphoma in 5 pts, and acute myelod leuke-
mia, amyloidosis, chronic lymphocytic leukemia, and Evan’s 
syndrome in 1 pt each. Conditioning regimens used were high-
dose melphalan (140 or 200 mg/sqm) in 20 cases, BEAM in 
19 cases, and BUCY2, and cyclophosphamide-ATG in 1 pt 
each. Median age at ASCT was 59 years (range 33-69), and 
18 pts were male. All pts received pegfi lgrastim 6 mg on day +1. 
Thirty-six procedures were fi rst ASCT, four were second ASCT, 
one was a third ASCT. Median number of infused CD34+ cells 
was 5.13x106/Kg (range 1.83-11.54); units of PBSC were one 
in 18 cases, two in 21 cases, three in 2 cases. Viability at cryo-
preservation was tested in 33 PBSC units, with a median value 
of 91% (range 70-99). Five pts experienced CMV reactivation 
after ASCT. Median time to engraftment was 10 days (range 
9-18) for neutrophils (PMN) and 14.5 days (range 10-33) for 
platelets (PLT). One patient, now at day +50, did not engraft 
for PLT, and is still transfusion-dependent. Engraftment at +100 
was evaluable in 33 cases; at this time median PMN count 
was 2200/mmc (range 500-4200), and median PLT count was 
134000/mmc (range 26000-244000). Age at ASCT, number of 
previous lines of chemotherapy, number of CD34+ cells infused, 
viability, and CMV reactivation showed no correlation with time 
to engraftment and cell counts at +100. Considering a time of 
ten minutes between the end of thawing and the end of reinfu-
sion as a threshold, both engraftment and cell counts at +100 
did not correlate with duration of reinfusion. 
In conclusion, our data do not suggest that timing of reinfusion 
might affect engraftment. Considering the small number of pts 
included and the retrospective nature of our study, a larger mul-
ticentric study may probably solve this question.

P707
Allogeneic haematopoietic stem cell transplantation 
following liver transplantation
I. Hilgendorf, K. Borchert, S. Meyer, M. Freund, M. Schmitt
University of Rostock (Rostock, DE)

Haematopoietic stem cell transplantation (HSCT) following solid 
organ transplantation was rarely reported. To our knowledge 
there exist only 5 reports on HSCT in aplastic anemia between 
3 months and 4 years after orthotopic liver transplantation (LT) 
for non-A, non-B, non-C hepatitis. Here we report for the fi rst 
time on allogeneic HSCT 15 years after successful LT in a 33-
year old patient with unclassifi ed myeloproliferative disorder. 
At the age of 18 the patient received LT due to solvent-related 
acute-toxic liver failure. Six respectively eight years later he 
developed anaemia and thrombopenia. 15 years after LT he 
complained about loss of performance, weight loss of 15kg 
within 7 months, night sweat and episodes of bleeding with 
epistaxis and haematoma. While the liver function was unre-
markable, the bone marrow biopsy displayed features of both 
myeloproliferative disorder and myelodysplastic syndrome. 
In the absence of defi ned molecular markers (e.g. JAK2 and 
BCR/ABL) an unclassifi ed myeloproliferative disorder was 
diagnosed and a therapy with hydroxyurea started. After condi-
tioning with FLAMSA (fl udarabine, amsacrine, total body irradi-
ation, ATG and cyclophosphamide) the patient received HSCT 
from mmVUD. GVHD-prophylaxis consisted of ciclosporine. On 
day 2 after HSCT he developed cholestasis with an increase of 
alkaline phosphatase (max. 160U/l), bilirubin (max. 194 mol/
l) and the -glutamyl transferase activity (max. 197U/l) while 
the liver transaminases remained in normal range. Persistent 

fever, which was unresponsive to broad spectrum antibiotics as 
well as caspofungin occurred fi rst at the day of transplantation. 
High-resolution CT scan showed signs of pulmonary mycosis 
and antifungal therapy was escalated. Microbacteriological 
blood culture were negative. The engraftment was delayed: 
leukocytes >1Gpt/l day +42 neutrophils > 0.5 Gpt/l day+ 41, 
haemoglobin > 6,0 mmol/l day +46, thrombocytes >50Gpt/l day 
+46. Currently the afebrile patient was discharged from hospital 
42 days after HSCT with no signs of GVHD and he reports on 
an improved performance status compared to onset of clinical 
symptoms.
There are several signifi cant concerns when considering an 
HSCT following SOT and especially the likelihood of severe 
hepatic toxicity was anticipated in this patient. However, the 
case demonstrates that allogeneic HSCT is technically feasible 
and the course will be updated at the EBMT-meeting.

P708
CLL patients post NST: increased demands on inpatient 
and ambulatory care
L. Smyth, E. Vandenberghe
Department of Haematology (Dublin, IE)

Hypothesis: Patients undergoing Non-Myeloblative Stem Cell 
Transplant (NST) for Chronic Lymphocytic Leukaemia (CLL) 
require far greater input from day care settings and need for 
readmission to hospital in the post transplant period when com-
pared to a similar population. 
Methods: A retrospective chart review of all patients who 
received an NST for CLL (n=13) from 2003 was performed. We 
assessed the level of activity at 0-3mth; 3-6mth; and 6-12months 
intervals post NST. The results were then compared to a similar 
population, namely patients with Follicular Lymphoma (FL) who 
underwent an NST (n=8).
Results: The mean transplant length of stay for the CLL group 
was 37.15 days, in comparison to 33.75days for the FL group. 
However, the CLL group had a signifi cantly more recidivist rate, 
35 v 17 (Mean 2.69 v 2.125). Readmission rates were similar 
at 0-3mth and 3-6mth interval between the 2 groups. However, 
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the CLL group had a considerable increase in hospitalisation at 
the 6-12mth interval (Mean 1.55 V 0.5).
In relation to Day Care visits, Patients with CLL required a 
greater number of outpatient attendances (632 V’s 344). As 
with readmission rates at the 6-12 mth interval, the CLL group 
required signifi cantly more visits at the 6-12mth period (Mean 
19.36 v 12.66). When comparing the 2 groups, we observed 
that the CLL group required much greater intervention in the 
Day Care setting (Chart below), Mean 57.15 v 45.12 per patient. 
This was even more remarkable when visits for Medical Review 
only was excluded, Mean 38.62 v 22.12, respectively. Mortality 
rates were also found to be higher in the CLL group (5 v 1).
Conclusion: We have clearly demonstrated that patients under-
going NST for CLL require signifi cantly greater post transplant 
care than a similar population. Of interest, the period of 6-
12mth was the interval with the greatest requirement for both 
inpatient and outpatient care. These results have implications 
on future planning and identifi cation of post transplant needs in 
this patient population.

P709
Assessment of the EBMT risk score in Japanese patients 
who received allogeneic stem cell transplantation in a 
single centre
Y. Nawa, E. Matsubara, K. Nakase, S. Kohashi, K. Itakusu, 
M. Hara
Ehime Prefectural Central Hospital (Matsuyama, JP)

Background and objectives: Several pre-transplant scoring sys-
tems are available to predict outcome in allogeneic hematopoi-
etic stem cell transplantation (allo-SCT). The EBMT risk score 
was initially established for chronic myelogeneous leukemia 
patients based on registry data and was recently validated in 
second registry analysis for other hematologic malignancies. 
We evaluated whether the EBMT score predicted overall sur-
vival (OS) at a Japanese transplant center.
Design and methods: We performed a retrospective study in a 
cohort of 83 patients with acute myeloid leukemia (AML; n=33), 
acute lymphoblastic leukemia (ALL; n=12), myelodysplastic 
syndrome (MDS; n=16), chronic myelogenous leukemia/myelo-
proliferative disease (CML/MPD; n=5), non-Hodgkin’s lympho-
mas (NHL; n=13), and adult T-cell lymphoma/leukemia (ATLL; 
n=4), who were transplanted from a human leucocyte antigen 
(HLA)-matched sibling (n=7), an unrelated bone marrow donor 
(n=62) and unrelated cord blood (n=14) after myeloablative 
conditioning regimens (n=39) or reduced intensity regimens 
(n=44) between 2005 and 2009 at our center. Median age was 
45 (range: 16-65). 
Results: According to EBMT score, 5 patients had a score 0-3, 
62 patients had a score 4-7 and 16 patients had a score >8. Two-
year OS was 100%, 42% and 15% in the low (sore 0-3), intermedi-
ate (score 4-7) and high-risk (score >8), respectively (p=0.025). 
Conclusion: Our single-center study suggests that the EBMT is 
a good predictor of 2-year survival after allo-SCT in all hema-
tological disease categories and is independent of stem cell 
source or conditioning regimen.

P710
Donor cell derived acute myeloid leukaemia in a patient 
previously submitted to allogeneic stem cell transplant for 
acute myeloid leukaemia
M. Parma, V. Rossi, F. Mottadelli, F. Colnaghi, E. Terruzzi, 
E. Pogliani, P. Pioltelli
Ospedale S. Gerardo (Monza, IT)

A 27 years old man was submitted to Matched Unrelat Donor 
(MUD) Hematopoietic Stem Cell Transplant (HSCT) for Acute 
Myeloid Leukaemia (AML) in fi rst complete remission. AML 
characteristic at the onset were: normal caryotype, FLT3-ITD 
and NPM1 gene mutations respectively positive and negative, 
phenotype: CD33+/CD13+/CD34+, FAB: M1, hyperleukocytosis 

and a retinic localisation. Transplant procedure did not 
presented signifi cant complications except an hemorrhagic 
cystitis. Also the post-transplant follow-up was regular without 
Graft versus Host Disease nor other complications. Immuno-
suppression was regularly tapered and 18 months after HSCT 
it was stopped; subsequently the patient enjoyed a normal 
life with periodic clinical controls. Seven years after HSCT a 
decrease in erythrocytes an leucocytes count was observed: a 
bone marrow aspirate and a biopsy showed a blast infi ltration 
arising about 30% compatible with AML. FAB, immunopheno-
typic and cytogenetic features were the same of the onset, but 
differently NPM1 resulted mutated (NPM1-A mutation). Instead 
FLT3-ITD became negative.
A chimerism status analysis was performed on the same mar-
row sample employing Short Tandem Repeats method. In our 
laboratory a panel of 15 STRs loci plus Amelogenin locus is 
usually employed: it showed a full donor chimeric status. The 
analysis was repeated on a second marrow sample and it con-
fi rmed the previous data.
We concluded that after seven years since HSCT, the patient 
developed a second AML, NPM1-A mutated, derived from 
donor cells. We searched NPM1-A mutation on the sample of 
donor marrow DNA stored at the time of the transplant and it 
resulted negative. We also contacted the clinical referees of the 
marrow donor centre and they confi rmed that the donor enjoys 
a good health. This two evidences support the hypothesis that 
the donor derived AML developed in the host after HSCT.
We here describe this case for its rarity. In fact the onset of a 
second neoplasm in individuals submitted to HSCT is not a rare 
event and the principal causes are the toxicity of chemo and 
radio-therapy and the lack of immunologic surveillance. But in 
this case the second neoplasm grew in the host but originated 
from donor cells. This and eventually other similar cases may 
be studied in order to obtain a major comprehension of the 
mechanism of immunologic surveillance and cell donor uptake 
in the recipient of HSCT.

P711
Complete neurologic and cognitive recovery after 
plasmapheresis in a patient with chronic infl ammatory 
polyneuropathy after allogeneic bone marrow 
transplantation
U.M. Vogl, G.C. Leitner, A. Dal-Bianco, V. Siersch, K. Brämswig, 
M. Mitterbauer, W. Rabitsch, P. Kalhs, H. Greinix, C. Zielinski, 
A. Schulenburg
Medical University of Vienna (Vienna, AT)

Case report: The patient (male, caucasian, 57 years) was diag-
nosed in 2009 with an acute myeloid leukemia (AML) (FAB: M1). 
He received standard induction chemotherapy with cytarabine, 
daunorubicin and etoposide and a second induction chemoherapy 
with MIDAC (mitoxantrone, cytarabine) and a following consolida-
tion. Six months later, an allogenic bone marrow transplantation 
(BMT) after conditioning chemotherapy with FLAMSA-protocol 
(fl udarabin, cytarabine, amsacrine) was performed.
Shortly after the BMT the patient developed progressive polyneu-
ropathy of the lower legs and hypoaethesia on both feet. Five 
months later the patient developed a severe dementia (mini-
mental-state-examination: 4) with changes in personality and 
urinary retention. All magnetic radiographic images (MRI) and 
computed tomographies (CT) of the brain and spine showed no 
specifi c pathologies. The spinal fl uid analysis showed slightly 
elevated cells with high protein levels and lymphocytic cells. All 
viral (cytomegalovirus, herpes simplex virus 1 and 2, varicella 
virus, ebstein-barr-virus) and bacterial diagnostics in the liquor 
were negative. The somatosensory evoked potentials (SSEP) 
were pathologic in concern of the lower right extremities in form 
of conduction disturbance of the somatosensoric tract.
Due to severe worsening of the neuropsychiatric status and 
the results that were highly suspicious for chronic infl am-
matory polyneuropathy, the patient received ten cycles of 
plasmapheresis. 
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During plasmapheresis the patient showed a signifi cant improve-
ment of the neuropsychiatric symptoms. The cognitive status 
improved to almost normal (mini-mental-state-examination: 28). 
Conclusion: Autoimmune phenomenon after allogenic BMT, like 
chronic infl ammatory polyneuropathy, have great variability in 
symptoms and presentation and are challenging to diagnose 
and treat. Plasmapheresis is a save and highly effi cient treat-
ment for patients with unclear persisting autoimmune neuropa-
thy after BMT.

P712
PET-evaluation of extramedullary relapse following 
allogeneic stem cell transplantation in haematologic 
malignancies
M. Verbeek, H. Menzel, K. Herrmann, C. Peschel
University Hospital rechts der Isar (Munich, DE)

Introduction: Extramedullary relapse following allogeneic stem 
cell transplantation (SCT) in hematologic malignancies is a rare 
event for which no standard approach exists.
Generally, extramedullary manifestation in myeloid or lymphoid 
malignancies can lead to a variety of symptoms so that the 
diagnosis of relapse might be diffi cult to establish.
We report on 3 patients with extramedullary relapse of acute 
myeloid leucemia (AML), acute lymphoblastic leucemia (ALL) 
and chronic myeloid leucemia (CML), respectively, after allo-
geneic SCT diagnosed by PET-CT imaging. All patients pre-
sented with unspecifi c symptoms so that initially other causes 
were suspected. One female patient with refractory AML pre-
sented with dysphagia and gastric pain after successful alloge-
neic SCT. An urgent esophagoduodenoscopy was performed, 
which revealed a submucosal tumor located at the gastric 
antrum. Gastric surgery revealed myeloid sarcoma and a then 
performed PET CT imaging showed multiple lesions in bones, 
liver, spleen and in the whole gastrointestinal tract. In contrast, 
no hematologic relapse was diagnosed. 
A female patient with ALL with also a history of allogeneic SCT 
presented with continuous pain in her left knee, where no patho-
logic fi ndings were seen in the conventional x-ray- examination. 
PET-CT imaging showed multiple bone lesions with high levels 
of pathologic glucose metabolism. A biopsy revealed extramed-
ullary relapse and PET CT imaging was performed to evaluate 
the further clinical course following chemotherapy.
A female patient with CML blast crisis after successful allogeneic SCT 
presented with ataxia and polyneuropathia and initially, meninge-
osis leucaemica was suspected. PET CT imaging revealed multiple 
lesions in the spinal cord as well as multiple bone and skin lesions. 
Myeloid sarcoma was confi rmed by skin-biopsy.
Thus, extramedullary relapse after allogeneic SCT is a rare 
event that should be considered if unspecifi c symptoms occur, 
even though there is no hematologic relapse. PET CT imaging 
should be performed in order to establish the diagnosis.
Conclusion: In summary, extramedullary relapse in hemato-
logic malignancies after allogeneic SCT should be suspected 
if unspecifi c symptoms occur. PET CT imaging is a reliable 
method to confi rm the diagnosis. In addition, PET-CT imaging 
can also be used to evaluate the further course following any 
specifi c treatment.

P713
Immunoadsorption in a hyperimmunized patient 
undergoing mismatched allogeneic haematopoetic 
stem cell transplantation
A. Rosner (1), M. Bornhäuser (1), J. Passauer (1), N. Shayegi 
(1), K. Hölig (1), H. Schmidt (2), M. Aringer (1), J. Schetelig (1), 
J.M. Middeke (1)
(1)University Hospital Carl Gustav Carus (Dresden, DE); 
(2)Sana-Klinikum (Hameln, DE)

Objectives: A 37-year-old female patient blood group O, under-
went hematopoetic stem cell transplantation for tyrosine-kinase 

inhibitor refractory chronic myeloid leukaemia after a second 
blast crisis. As no human-leucocyte-antigen (HLA)-ident donor 
was available, a DQB1-mismatched, major ABO incompatible 
donor, blood group A, was accepted. The patient was hyperim-
munized with 96% panel reactivity against HLA class I antigens, 
and against multiple HLA class II antigens including the donor’s 
mismatch. The anti-A titer was extremely high. A regimen of 
immunoadsorption and suppression of antibody synthesis was 
used to bridge over the refractory thrombocytopenic period 
after grafting.
Methods: The patient received Amasacrine + Fludarabine 
(FLAMSA) d -12--9, Busilvex (8 mg/kg d -6- -4), Cyclophos-
phamide (60 mg/kg d -3- -2), ATG Fresenius (20 mg/kg d -4-
-2), and for prophylaxis of graft-versus-host disease CSA and 
MMF. 10 sessions of immunoadsorption (IA) were performed 
using TheraSorb®-Ig fl ex columns from day +4 to day +22. Anti-
A1 titers were determined using the DiaMed Micro typing gel 
method. The titer endpoint was the reciprocal of the highest 
dilution demonstrating agglutination. Titers of HLA class I anti-
bodies were similarly monitored by the monoclonal antibody 
immobilization of platelet antigens assay (MAIPA). HLA class I 
and class II antibodies were specifi ed using the Luminex®

technique.
Clinical course: Prior to transplantation, the patient had received 
high dose immunoglobulin and corticosteroids for thrombocy-
topenia, but without any effect. Starting day -4, HLA-matched 
platelets were given with no increment at all, despite 500 mg 
Rituximab on day -1. After IA therapy was started, the HLA anti-
body titer decreased from 1024 to a minimum of 16. This was 
paralleled by anti-A1-titer reduction from 65536 to 256. The fi rst 
successful platelet increment occurred on day +11, neutrophil 
engraftment on day +16, and platelet engraftment on day +23. 
IA was tolerated well. After discharge, titers rebounded tempo-
rarily up to 32 for anti-HLA and 2048 for anti-A1. At day +120, the 
patient is clinically stable with residual peripheral Ph+ cells.
Conclusions: A in combination with immunosuppression con-
tributed to engraftment in a HLA class II mismatched situation 
by removing HLA antibodies. Indirect monitoring of IA effi ciency 
was possible by isoagglutinin titration. IA may be considered 
during allogeneic stem cell transplantation when no suitable 
platelet product is available.

P714
Quality of life of patients with haematological 
malignancies or disorders before and after haematopoietic 
stem cell transplant
Y.K. Guan, T.C. Ong, K.M. Chang
Hospital Ampang (Ampang, MY)

Treatment for haematological malignancies is usually effective 
but has unavoidable side effects. The conditioning chemother-
apy regimen of transplant is one of the most intensive chemo-
therapies. Do survivors of transplant have better quality of life 
(QOL)?
Objective: We aim to assess the level of functioning, quality of 
life, level of symptomatology of haematological patients before 
and after undergoing stem cell transplant.
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Methods: Consecutive patients undergoing stem cell trans-
plant from November 2009 to May 2010 were assessed using 
QLQ-C30 (self assessment questionnaire) on admission to 
the transplant ward just before undergoing stem cell trans-
plant. Written consent was obtained. Demographic data as 
well as disease details and status of patients are collected at 
assessment. Another assessment of the QLQ-C30 was done 
after the transplant (from D+30 until D+180). The QLQ-C30 
was scored according to the global health, functional level 
and symptomatology. 
Results: A total of 29 patients answered the survey. 
Global health status and functional abilities (physical, role, cog-
nitive, emotional, social) of our patients seemed to be lower 
than the general population. Our patients seemed to have simi-
lar global health, physical and emotional status but lower role 
function and also cognitive function compared to the “all can-
cer” reference population. Global Health Status was similar in 
pre and post allogenic transplant patients with only autologous 
transplant patients appeared to have better scores post trans-
plant. In the early post transplant period, most of the allogenic 
transplant patients had worse scores while most of the auto pts 
have better scores. 
Conclusion: Haematology patients who are planned to undergo 
transplant have similar QOL as other cancer patients. Allogenic 
stem cell transplant patients have a worse QOL in the early 
post transplant period. Autologous transplant patients seemed 
to have better QOL in the early post transplant period.

P715
Stem cell transplantation: a 10-year single.centre 
experience
B. Georgievski, Z. Stojanoski, S. Genadieva-Stavrik, A. Pivkova, 
M. Ivanovski, O. Karanfi lski, L. Cevreska, S. Krstevska-
Balkanov, S. Trajkova
Bone Marrow Transplantation Unit (Skopje, MK)

Stem cell transplantation is the treatment of choice for patients 
with hematological malignant diseases. Aim of this study is to 
evaluate the results in 10 years experience with this proce-
dure in our center. During a this period we have treated 195 
patients with different malignant hematological diseases.107 
male, 88 female with median age of 34 years. Allogeneic 
sibling transplantation were performed in 56 patients, and 
autologous transplantation in 139 patients. According to 
diagnose: AML:91 ALL:10 CML:7 CLL:1 MP:1 NHL:20 HD:27 
MM:34 AA:2 Ewing sarcoma: 1. Bone marrow was used as 
a source of stem cells in 28, PBSC in 168 patients. Condi-
tioning regimen consisted chemotherapy with: Bu-Cy2,Bu-
Cy-Mel,BEAM, high dose Melphalan, high dose ICE,Flu/Mel. 
Engraftment was reached on day +12 (10-24). Median value 
of MNC in BMT was 3,8x10/Kg (2,5-4,5), while in PBSCT 
MNC was 4,1x10 (2,8-12,0). TRM in allogeneic recipients 
was 16%, with non-relapse mortality 10%, and in autologous 
recipients TRM was 3,8% with non-relapse mortality 2,0%. 
Primary disease was cause of death after transplantation in 
40% in allogeneic, and 66% in autologous transplantation. 
35% of allogeneic and 28% of autologous transplantation 
were transplanted in active disease.

P716
First Russian experience of calcium phosphate mouth 
rinse usage for treatment of children with oral mucositis 
undergoing haematopoietic stem cell transplantation
E.V. Skorobogatova (1), Z.M. Dyshlevaia (1), A.I. Karachunsky 
(2), E.D. Pashanov (2)
(1)Central Children Hospital (Moscow, RU); (2)Federal 
Centre for Pediatric Hematology, Oncology, and Immunology 
(Moscow, RU)

Objective: High-dose chemotherapy administered as condition-
ing regimen prior to hematopoietic stem cell transplantation 
(HSCT) leads to injury or disruption of oral and gastro-intestinal 
mucosa. Mucositis is associated with increased risk of infec-
tions, mortality of patients (pts), duration and doses of mor-
phine, duration of hospitalization, higher costs of treatment. 
As previously described, Caphosol, a neutral, super-saturated, 
calcium and phosphate solution for mouth rinse, is effective and 
safe for prevention of oral mucositis (OM) in adults undergoing 
HSCT and in head and neck cancer pts receiving chemo- and 
radiotherapy. However, the effect of Caphosol on OM in chil-
dren is not yet established. We decided to fi rst evaluate effi -
cacy, safety and tolerability of Caphosol added to standard OM 
management in children with OM after HSCT.
Methods: Five children (4-16 years; median 13) with AML (n=2; 
allo-HSCT), neuroblastoma (n=2; auto-HSCT), Ewing sarcoma 
(n=1; auto-HSCT) were included. All pts received high-dose 
chemotherapy before HSCT and had OM grade 1 (n=4) or 4 
(n=1) before Caphosol administration. Pts used Caphosol 
rinse four times daily, 30 ml each time. The OM was assessed 
according to Oral Mucositis Assessement Scale (OMAP) pub-
lished by Sonis et al. in 1999.
Results: We detected the regression of OM in all pts (8-15 days; 
median 12). The duration of morphine administration was 0 
(refusal by the patient), 8,10,12, and 15 days, with progressive 
decrease of the dose. Four of 5 pts had pain decrease during 
fi rst hours after fi rst Caphosol administration. The fever with 
no positive microbiology tests has been developed in 3/5 pts 
with duration of 3, 13, and 15 days. No adverse events nor 
bad taste or other unpleasant sensations on behalf of pts have 
been observed. 
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Conclusion: Our preliminary fi ndings suggested that calcium 
phosphate regimen (Caphosol) administered in addition to 
standard OM regimen ameliorates the OM in children with 
severe OM, and that this solution for mouth rinse should be 
evaluated in preventive setting. Now we are planning to con-
duct a randomized trial to evaluate Caphosol in prevention of 
OM in children undergoing HSCT.

P717
Immuno-adsorption treatment for ABO mismatch 
allogenic stem cell transplants: a single-centre experience
D. Cave
Guy’s and St Thomas’ Hospital (London, UK)

Objectives: Between September 2009 and September 2010 
fourty three stem cell transplants were performed at Guy’s and 
St Thomas’ Hospital. Of these twenty fi ve patients underwent 
allograft transplants. Of those three patients were offered the 
glycosorb immunoadsorption treatment for ABO mismatched 
stem cell transplants. We investigated the differences between 
the pre and post anti a or anti b titres in the patients undergoing 
ABO mismatched stem cell transplants. 
The objective is to look at the effect the immunoadsorption had 
on the anti a or b titres and the continued effect this had for the 
patients and their haemolysis post transplant.
Methods: The patient group was made up of three males and 
no females with a median age of fi fty seven years. The immu-
noadsorption treatment was offered to patients with an anti a or 
anti b titre higher than 1:128.
Two patients with an anti a titre and one with an anti b titre. 
The column used was a ‘Glycosorb’ column and the patients 
recieved the immunoadsorption treatment on Day -1 of their 
conditioning treatment before stem cell return on Day 0.
Results: Patient one recieved one immunoadsorption treatment 
with a baseline anti a titre of 1:128 and a post anti a titre of 
1:64.
Patient Two recieved two immunoadsorption treatments over 
two subsequent days. His baseline anti b titre was 1:512 lower-
ing to 1:256 post day 1 immunoadsorption and 1:64 post day 2 
immunoadsoption.
Patient three recieved two immunoadsorptions. His anti a titre 
baseline was 1:512. After fi rst treatment acheived 1:256. On 
the second day after treatment acheieving 1:64. 
Conclusion: Each patient when recieving immunoadsorption 
treatment decreased their anti a or b titres within a range to 
complete their stem cell transplants. 
Two of the three patients needed two immunoadsorption treat-
ments on subsequent days. At present only one patient has 
developed haemloysis complications following their allograft 
transplants.

Minimal residual disease, Tolerance, 
Chimerism and Immune reconstitution

P718
Quantitative monitoring of mutated NPM1 enables early 
detection of impending relapse in patients with acute 
myeloid leukaemia following conventional chemotherapy 
and allogeneic stem cell transplantion
N. Shayegi, M. Bornhäuser, M. Schaich, J. Schetelig, 
M. Kramer, U. Platzbecker, C. Röllig, G. Ehninger, C. Thiede
Carl Carus University Hospital (Dresden, DE)

Objective: Relapse of disease remains the major cause of treat-
ment failure in patients with AML, even after allogeneic stem 
transplantation (SCT). Early detection of minimal residual dis-
ease (MRD) using molecular techniques could enable early 
preemptive therapy, but so far, the number of suitable markers 

is limited. More recently, mutations of the nucleophosmin gene 
(NPM1) have been described. These mutations are among 
the most common changes in adult AML and have shown 
their potential for MRD detection. However, only few studies 
on NPM1-based MRD detection have been published. In this 
study we investigated the suitability of NPM1 as MRD-marker 
in a large cohort of AML-patients (pts). 
Patients and methods: 184 NPM1-mutant AML pts (median age 
53.5 years (range, 21-81), treated in protocols of the study alli-
ance leukemia (SAL) were prospectively monitored. We devel-
oped an optimized assay for the sensitive detection of the three 
most common NPM1-mutations using a Real-Time-Q-PCR 
with locked-nucleic acid (LNA) based primer-probe design. The 
threshold for molecular relapse (mol-Rel) was defi ned as a 10-
fold increase in NPM1 transcript compared to the lowest level 
achieved or levels > 1%. Molecular non- or partial-responder 
were defi ned as pts without signifi cantly decreasing NPM1 tran-
script levels or levels > 1% after completion of induction and 
consolidation.
Results: We studied 184 patients having one of the three most 
common NPM1-mutations, A (N=156), B (N=17) and D (N=11). 
A total of 1661 samples (978 BM; 683 PBL) were analyzed, the 
median number of samples per patient was 7 (range, 3-55), the 
median molecular follow-up was 453 days (99-1703 days). 65 
of the patients (35.3%) had undergone SCT (12 auto SCT, 53 
allo SCT), an FLT3-ITD mutation was present in 68 pts. (37%). 
According to our criteria, 18 pts were defi ned as molecular non-
responders and non of them achieved a durable CR. In 28 pts 
with hematological relapse (hem-rel) and suffi cient molecular 
follow-up, the rise of MRD preceded the hem-rel by a median 
of 66 days (range, 0-313 days). Out of 121 pts without mol-rel 
only one patient relapsed (p < 0.001). The patterns of MRD in 
patients post allo-SCT showed obvious differences compared 
to patients with chemotherapy. 
Conclusions: In conclusion, our data indicate that NPM1 muta-
tions are suitable markers for MRD analyses allowing early 
detection of recurrent disease. The use of this marker might 
enable preemptive therapy using DLI or targeted treatment.

P719
Up-regulation of TLR2 expression on G-CSF-mobilized 
peripheral blood stem cells is responsible for their rapid 
engraftment after allogeneic haematopoietic stem cell 
transplantation
W.S. Lee (1), Y.D. Joo (1), S. Bae (2), S. Seo (1)
(1)Inje University (Busan, KR); (2)Catholic University 
(Daegu, KR)

Granulocyte colony-stimulating factor (G-CSF) mobilized 
peripheral blood stem cells (PBSCs) are more frequently used 
as the cellular source in allogeneic hematopoietic stem cell 
transplantation (HSCT) than bone marrow stem cells (BMSCs) 
because they promote more rapid engraftment and immune 
reconstitution. However, the underlying mechanism for this is 
not fully understood. Here, we investigated the role of Toll-like 
receptor 2 (TLR2) on PBSCs in promoting rapid engraftment 
after allogeneic HSCT. We found that PBSCs highly expressed 
TLR2 in comparison to BMSCs, and TLR2 was directly 
induced by G-CSF signaling. Treatment with the TLR2 ligand, 
Pam3CSK4 (PAM), more effi ciently induced myeloid differentia-
tion of PBSCs than BMSCs. Similarly, endogenous TLR2 lig-
ands from the serum of recipients of allogeneic transplantation 
more rapidly stimulated myeloid differentiation of PBSCs com-
pared with BMSCs. PAM treatment of TLR2-defi cient syngeneic 
recipient mice transplanted with PBSCs resulted in signifi cantly 
elevated numbers of PBSC-derived myeloid cells and spleen 
colony formation compared with controls. Our results demon-
strate that TLR2 signaling in PBSCs correlates with their ability 
to rapidly differentiate into myeloid cells, resulting in improved 
engraftment. Thus, TLR2 may be a novel target for increasing 
the effi ciency of allogeneic HSCT by overcoming engraftment 
failure or delayed engraftment.
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P720
Low levels of T-cell receptor excision circles early after 
allogeneic stem cell transplantation is predictive of 
inferior outcome
D. Sairafi  (1), J. Mattsson (2), M. Uzunel (1)
(1)Karolinska Institutet (Stockholm, SE); (2)Karolinska 
University Hospital (Stockholm, SE)

Background: T-cell function is defective for a prolonged period 
after allogeneic stem cell transplantation (ASCT). This can have 
a signifi cant clinical impact by increasing susceptibility to infec-
tions and possibly also by delaying development of tolerance. 
One way to assess thymic output of T-cells is by measuring the 
level of T-cell receptor excision circles (TREC). 
Methods: This study included 210 patients between the ages 
0.5-69 years. All had been treated due to haematological malig-
nancies and all were alive >3 months post ASCT. TREC levels 
were measured retrospectively at time-points 2, 3, 6, 9, 12, and 
24 months post-ASCT, using a quantitative real-time PCR pro-
tocol. The amount of TREC in CD3+ cells was expressed as 
the ratio between TREC and the house-keeping gene GAPDH.
Results: TREC levels increased with time and the largest 
increase was seen between 3 and 6 months post ASCT. Younger 
age was signifi cantly correlated with higher TREC levels 

after ASCT. The use of anti-thymocyte globulin correlated with 
lower TREC levels early ( 6 months) after ASCT. The use of 
bone marrow as graft, however, was signifi cantly correlated 
with higher TREC levels as compared to peripheral blood stem 
cell grafts late (>6 months) after SCT.
TREC levels neither correlated with factors like diagnosis, 
intensity of the conditioning regimen, nor with clinical outcome 
like acute and chronic GVHD, and relapse incidence. However, 
when children were analyzed separately, acute GVHD II-IV and 
the use of irradiation in the conditioning regimen were both cor-
related with lower TREC levels.
The population was divided into two groups based on TREC 
levels at 3 months post ASCT. The group with levels above 
median showed a superior long term overall survival of 80% 
as compared to 56% (p=0.002). Accordingly, there was a sig-
nifi cant difference in transplantation related mortality (TRM) 
between the two groups; 7% vs. 21% (p=0.01). This increased 
mortality could mainly be accredited to an increased incidence 
of fatal infections; 2% vs. 11% (p=0.01).
Conclusion: Our results offer further evidence that thymic out-
put indeed has an important role in reconstituting the normal 
T-cell repertoire after ASCT. Patients with a preserved ability 
to produce newly differentiated T-cells seem to have an advan-
tageous position in regard to warding off infections. We could 
further show that selection of conditioning regimen and graft 
source can have an impact on TREC levels, and subsequently 
affect outcome.

P721
WT1 transcripts kinetics predicts AML relapse after 
allogeneic haematopoietic stem cell transplantation: 
need for a monthly monitoring in high-risk patients
E. Sala, C. Messina, C. Tresoldi, M. Tassara, A. Crotta, S. 
Malato, B. Forno, F. Giglio, A. Vignati, R. Mattarucchi, C. Corti, 
J. Peccatori, F. Ciceri, M. Bernardi
San Raffaele Scientifi c Institute (Milan, IT)

Introduction: several approaches have been used in AML and 
MDS patients (pts) in complete remission (CR) to detect mini-
mal residual disease (MRD) and predict the risk of relapse. The 
Wilms’ tumor gene 1 (WT1) is over-expressed in > 80% of AML 
and advanced MDS, making this molecule an ideal marker for 
MRD monitoring. We analysed the kinetics of WT1 quantitative 
expression after allogeneic hematopoietic stem cell transplan-
tation (HSCT) in pts at high risk of relapse.
Aim: to correlate the kinetics of WT1 expression in bone marrow 
(BM) of AML/MDS pts with relapse occurrence after HSCT. 
Materials and methods: between 12/2007 and 10/2010, 57 pts 
(46 AML and 11 MDS) received HSCT (13 MRD, 18 MUD, 26 
MMRD) after a myeloablative conditioning. During a median fol-
low-up (FU) of 6 months (2-26), WT1 in BM was quantifi ed using 
real-time PCR (RQ-PCR), with TaqMan technology on RNA from 
mononucleated cells. The housekeeping gene ABL was used as 
control gene, with WT1 level being normalized to 10e4 copies of 
ABL per sample. WT1 expression was monitored considering as 
MRD negative values < 180 WT1 per 10e4 ABL.
Results: In 19 pts out of 57 (33%) an hematological relapse 
occurred. At day + 30 after HSCT all 19 pts were in CR, 8 pts 
with BM WT1 < 180 and 11 with BM WT1 > 180. 10 pts out of 19 
(53%) showed an increase of BM WT1 levels above 180 at day 
+160 (median, range 60-710) after HSCT, 40 days (median, 
range 20-70) before overt relapse; at the same time-point, we 
documented hematologic and cytogenetic CR and chimerism 
on STR analysis showed 100-95% donor component. In 6 pts 
out of 19 (32%) BM WT1 was <180 105 days (median, range 
80-130) before relapse; unfortunately, this group skipped 1 or 2 
point of FU for medical decision. 3 pts out of 19 (15%) relapsed 
within 50 days post HSCT and are not informative as only the 
day 30 BM evaluation was performed.
Conclusions: post HSCT kinetics of WT1 in BM can predict 
relapse in AML/MDS pts. A quantitative increase above the 
threshold of MRD positivity was detected about one month 
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before hematological AML/MDS relapse, in our pts. Our results 
suggest that monthly quantitative monitoring of BM WT1 with 
RQ-PCR is useful to detect early relapse and to drive proper 
post transplant immunotherapy (e.g. immunosuppression with-
drawal or donor lymphocyte infusion) and induce an anti-leuke-
mia effect at an early stage.

P722
Persistence of BCR-ABL1 gene signal in 10-year 
survivors of myeloablative allogeneic haematopoietic 
stem cell transplantation for chronic myeloid leukaemia
A.P. Iori (1), D. Diverio (1), M. Breccia (1), V. Valle (1), 
A. Di Lascio (1), G.F. Torelli (1), R. Latagliata (1), W. Barberi (1), 
F. Natalino (1), B. Lucarelli (1), F. Milano (1), E. Iannella (1), 
C. Mercanti (1), M. Nanni (1), R. Cerretti (2), S. Perrone (1), 
E. Arleo (1), W. Arcese (2), R. Foà (1)
(1)University La Sapienza (Rome, IT); (2)University Tor Vergata 
(Rome, IT)

Objectives: Allogeneic hematopoietic stem cell transplantation 
(HSCT) has been the only curative therapy for patients with 
chronic myeloid leukemia (CML) until the advent of tyrosine 
kinase inhibitors. Even if studies on the long-term outcome of 
HSCT for CML have shown very rare relapses after 10 years 
from transplant, a late molecular assessment of the disease 
has never been carried out. With the aim of verifying whether 
patients who survive for many years after an HSCT, apparently 
free of leukemia, may have residual leukemia cells, we per-
formed a molecular assessment of the BCR-ABL1 gene in all 
patients transplanted at our Institution and with a greater than 
10 years follow-up from transplant. 
Methods: Since January 2010 we performed a quantitative 
real-time polymerase chain reaction (RQ-PCR) analysis, from 
peripheral blood, in surviving patients who had received a mye-
loablative HSCT from an HLA identical sibling donor for CML 
between 1984 and 1999. 
Results: Overall, out of 51 surviving patients, 8 refused to par-
ticipate in the study, 5 were not traceable and 4 patients had 
developed an hematological relapse. The RQ-PCR analysis 
was thus performed on 34 patients, with a median follow-up 
from transplant of 220 months (range 127-327), and in continu-
ous hematological remission lasting more 10 years with a nega-
tive cytogenetic analysis monitored during the fi rst 5 years after 
transplant. RQ-PCR resulted positive in 5 patients (14.7%) with 
BCR-ABL/ABL IS % 0.2, 0.14, 0.4, 0.7 and 62, respectively. 
Four patients were in remission 12, 19, 20 and 21 years after 
transplant, respectively, while 1 patient had had an hematologi-
cal relapse 24 months after transplant but had obtained a sec-
ond 16 year cytogenetic remission following donor lymphocyte 
infusion. The patient at 21 years after transplant, showing 62 
IS, concomitantly presented a previously undetected increased 
number of platelets and white blood cells (CML hematological 
relapse). The 4 patients with low number of copies and normal 
blood cell count were monitored with qRT-PCR every 3 months: 
molecular evidence of disease persisted in 3 cases and disap-
peared in 1. 
Conclusions: Our study shows that residual leukemia cells, 
identifi ed by molecular analysis, may be found in CML patients 
long after an allogeneic HSCT. This phenomenon is of unknown 
prognostic signifi cance, but molecular surveillance in long-term 
survivors may answer questions regarding patterns of late 
relapse.

P723
Infl uenza A virus (H1N1)v in allogeneic haematopoietic 
stem cell transplant recipients: comparison of the 
antibody response to monovalent infl uenza A (H1N1)v 
vaccine versus the response in natural infection
N. Dhedin (1), N. Le corre (1), A. Krivine (2), B. Lioure (3), 
J.O. Bay (4), M. Coudert (1), M.T. Rubio (5), P. Agape (6), 
A. Thiébaut (7), A. Garnier (1), A. Faugeras (4), M. Uzunov (1), 
N. Kerbi-Hamined (1), A. Bergeron (8), J. Le Goff (8), G. Socié 
(8), N. Milpied (9), B. Autran (1), P. Ribaud (8)
(1)Pitié-Salpêtrière (Paris, FR); (2)Cochin (Paris, FR); (3)CHU 
(Strasbourg, FR); (4)CHU (Clermont-Ferrand, FR); (5)Saint 
Antoine (Paris, FR); (6)Centre Hospitalier (Saint Denis de la 
Réunion, FR); (7)CHU (Grenoble, FR); (8)Saint Louis (Paris, 
FR); (9)CHU (Pessac, FR)

Background: Vaccination against infl uenza seems to be less 
effective in hematopoietic stem cell transplant (HSCT) recipi-
ents than in the immunocompetent population. In addition, lit-
tle is known about the antibody response in natural infection. 
The presumed lack of background antibody against infl uenza 
A (H1N1)v-virus was an opportunity to compare the antibody 
response to illness with that observed after vaccination.
Methods: This study, conducted by the Société Française de 
Greffe de Moelle et de Thérapie Cellulaire, included 90 alloge-
neic HSCT recipients aged from 18 to 65 years. Patients were 
either vaccinated with 2, 3-week interval doses of monovalent 
infl uenza A (H1N1)v vaccine (GrI), or had a infl uenza A (H1N1)v 
illness proved by positive PCR (GrII). H1N1v-specifi c antibody 
titers were measured by a hemagglutination-inhibition assay, 
at days 0, 21 and 42 after the fi rst vaccine dose in GrI patients 
(pts), and in both frozen pre-pandemic and post-infection serum 
in GrII. 
Results: 70 pts were included in GrI and 20 in GrII. In GrI, 59 pts 
received an adjuvanted vaccine (GrIAdj+) and 11 a non-adju-
vanted vaccine (GrIAdj-). There were no signifi cant differences 
in patients’ characteristics according to the group (sex, type of 
conditioning regimen, source of stem cells, type of donor, inci-
dence of acute- or chronic graft-versus-host disease (GVHD)). 
GrII pts were younger. The time interval between HSCT and 
infection was longer than between HSCT and vaccination. None 
of the vaccinated patients presented an (H1N1)v-virus disease. 
The percentage of seroprotection (1/40) at day 42 after vac-
cine, or post infection, was similar in the 3 groups: 66%, 50% 
and 60% in GrIAdj+, GrIAdj- and GrII respectively (p=0.59). The 
ratio of geometric mean titers (RGMT) at day 42/day 0 of vac-
cination or pre/post infection were 13.6, 3 and 9.1 in GrIAdj +, 
GrIAdj- and GrII respectively, with a signifi cant difference 
between GrIAdj+ and GrIAdj- (0.04). In the multivariate analy-
sis, 3 factors were associated with higher rate of post-infection/
second vaccine seroprotection: a longer time interval between 
HSCT and vaccination/ infection, the absence of chronic GVHD 
and a myeloablative conditioning regimen (p<0.05). RGMT 
were correlated with the same factors (p<0.05). 
Conclusion: 1) More than half of the HSCT recipients reach a 
seroprotection after infection. 2) Two doses of vaccine induce 
a humoral response similar to that observed after natural infec-
tion in HSCT recipients.

P724
Mesenchymal stromal cell co-infusions increase early 
lymphocyte recovery and T-cell reconstitution in 
autologous haematopoietic stem cell transplantation
E.R. Chernykh, E.V. Batorov, E.Y. Shevela, N. Pronkina, V.V. 
Sergeevicheva, I.V. Kryuchkova, A.V. Gilevich, A.A. Ostanin, 
V.A. Kozlov
The Institute of Clinical Immunology (Novosibirsk, RU)

Early lymphocyte recovery (ELR) after autologous hematopoi-
etic stem cell transplantation (AHSCT) predicts better survival 
in patients with hematological malignancies. We have previ-
ously showed the co-transplantation of low doses of autologous 
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bone-marrow derived mesenchymal stromal cells (MSCs) was 
safe and resulted in improved granulocyte and platelet recov-
ery in lymphoma patients. The purpose of the present study 
was to evaluate whether co-infusions of MSCs infl uence early 
lymphocyte recovery and T cell reconstitution. 126 patients with 
Hodgkin`s lymphoma (46), non-Hodgkin`s lymphoma (52) and 
multiple myeloma (28) who underwent AHSCT at the Depart-
ment of Hematology and Bone Marrow Transplantation of 
Institute of Clinical Immunology were enrolled in this investiga-
tion. Among them 65 patients were co-transplanted with MSCs 
(MSC+) and 61 patients underwent standard AHSCT without 
MSC co-infusions (MSC–). MSC+ and MSC– groups were 
related by age, gender, diagnosis, previous treatment, mobiliza-
tion and conditioning regimens and dose of transplanted CD34+ 
cells. Mean dose of transplanted MSCs was 0.16x106/kg.
Patients given MSCs showed signifi cantly higher frequency of 
ELR (absolute lymphocyte count 500 cells/ l at day 15 fol-
lowing AHSCT) compared with controls (71 vs 43%; P<0.004). 
Besides, they did not experience increase of infection rate and 
revealed enhancement of relative and absolute number of 
naïve T helper cells (CD4+CD45RA+) (P=0.026) by the end of 
the fi rst post-transplant month, evidencing better CD4 reconsti-
tution. MSC effect was more prominent in patients with lower 
doses of CD34+ cells (<4.4 x 106/kg) (P=0.02) and did not 
dependent on absolute lymphocyte count in apheresis product. 
These data suggest that low doses of MSCs do not possess 
immunosuppressive effect and may improve lymphocyte recov-
ery and T-cell reconstitution following AHSCT.

P725
Interest of negative minimal residual disease estimated 
by fl ow cytofl uorometry after allogeneic stem cell 
transplantation for chronic lymphocytic leukaemia
C. Algrin (1), M. Le Garff-Tavernier (1), O. Reman (2), A. Huynh 
(3), A. Sirvent (4), V. Levy (5), S. Katsahian (6), A. Garnier (1), 
M. Uzunov (1), S. Nguyen (1), H. Merle-Béral (1), V. LeBlond 
(1), N. Dhédin (1)
(1)Pitié-Salpêtrière Hospital (Paris, FR); (2)CHU (Caen, FR); 
(3)CHU (Toulouse, FR); (4)CHU (Nice, FR); (5)Avicenne 
Hospital (Bobigny, FR); (6)Saint-Louis Hospital (Paris, FR)

Introduction: Minimal residual disease (MRD) eradication in 
patients treated by standard therapies for chronic lymphocytic 
leukemia (CLL) correlates with improved outcome. However 
there is limited information about the interest of negative MRD 
after allogeneic stem cell transplantation (allo-SCT). We inves-
tigated whether blood phenotypic remission could impact post-
transplant outcome in patients with CLL.
Methods: We retrospectively included 33 patients who under-
went allo-SCT for CLL and with post-transplant MRD moni-
tored by 4 or 6-colour fl ow cytofl uorometry in blood samples. 
Prognostic impact was evaluated on overall survival (OS) and 
progression-free survival (PFS) according to the best response 
and 12 month-MRD status. 
Results: Median age at transplant was 54 years (41-66). Status 
at transplant was available in 27 patients: 11% had negative 
MRD, 26% haematological complete response (CR), 59% par-
tial response (PR) and 4% refractory disease. Median number 
of MRD evaluations after transplant was 5 (1-23). Response 
to transplant: After transplant, 16 patients achieved negative 
MRD, 15 haematological CR, 1 PR and 1 did not respond to 
transplant. Among the 16 patients with phenotypic CR, negati-
vation of MDR was obtained before the cessation of immuno-
suppressive therapy for 15 of them. Median time to negativation 
was 7 months (2-20). In patients achieving phenotypic remis-
sion chronic GVHD rate was 75% versus 44% in the others. 
Post-transplant outcomes: With a median follow-up of 27 
months, the 2-y OS and the 2-y PFS were respectively 84% 
and 53%. Cause of death (n=8) was progression in 4 cases 
and transplant related mortality in 4 cases. Impact of pheno-
typic CR: 2-y PFS was 85% in patients achieving phenotypic 
CR, whatever the time of evaluation, versus 27% in the others 

(p=0.012). 19 patients had MRD evaluation available at 
12 months after transplant: 2-y PFS was 100% in 12-month-
negative-MRD patients (n=10) versus 17% in positive-MRD 
patients (p=0.003). No relapse was observed in patients who 
achieved phenotypic remission at 12 months post-transplant.
Conclusion: These data suggest that achievement of post 
transplant negative MRD in patients with CLL is associated 
with a long-term control of the disease and better PFS. In our 
series, no relapse occurred in patients with negative MRD at 12 
months post transplant. These results could lead to decrease 
immunotherapy and administrate donor lymphocytes to patients 
with post-transplant persistent positive MRD.

P726
Responses to DLI, in the context of pre-DLI lymphoreduc-
tion, may be predicted by higher absolute T regulatory 
cell counts and resistance of CD8 central memory cells to 
killing by fl udarabine
S. Tulpule (1), N. Russell (2), J. Byrne (2), E. Das-Gupta (2), 
M. Ethell (3), D. Figueroa-Tentori (1), A. Madrigal (1), G. Morgan 
(3), M. Potter (3), B. Shaw (1)
(1)Anthony Nolan (London, UK); (2)Nottingham University 
Hospitals (Nottingham, UK); (3)Royal Marsden Hospital 
(London, UK)

There are few factors that consistently predict responses to 
Donor leukocyte infusions (DLI) for mixed chimerism (MC). 
Based on our previous evidence that patients with a lower 
peripheral blood lymphocyte count were more likely to respond, 
we instituted a clinical trial using lymphoreduction pre-DLI, 
in patients with a high lymphocyte count, to improve overall 
responsiveness. We postulated that there may be higher num-
bers of Tregs when the lymphocyte count was high, which may 
suppress the infused T cells.
Patients received three doses of oral fl udarabine on day -7, -6 
and -5. Samples were taken at D-7, D0, D+7, D+28, D+60 and 
D90. Samples were analysed for a combination of markers for 
CD4, CD8 and T regs using multicolour fl ow cytometry. CD4 
and CD8 were also analysed for subsets-central memory (CM 
62L+RA-), effector memory (EM 62L-RA-), naïve (N 62L+RA+) 
and effectors (EFF 62L-RA+). T regs were characterised as 
CD4+25hi127lo.
Of the 14 patients analysed to date, 10 (71%) responded to a 
single dose of DLI while 4 were non-responders. There was a 
signifi cant decrease in the absolute numbers of CD8 (unpaired 
t test, p<0.001) and CD4 (unpaired t test, p<0.001) between 
day -7 and D0 for all patients. The absolute number of T regs 
was not signifi cantly changed. Contrary to our hypothesis, DLI 
responders showed a signifi cantly higher absolute T reg count 
at all time points, compared to non-responders (unpaired t 
test, p<0.004). There were no signifi cant differences in CD4 or 
CD8 counts. In addition, DLI responders showed a signifi cantly 
higher T reg/CD8 ratio of means compared to non-respond-
ers at all time points (unpaired t test p<0.04). CD8 subset 
analysis showed a signifi cant reduction in the CD8 CM cells 
in the responders between D-7 and D0, compared to non-
responders (unpaired t test, p<0.001). Non-responders showed 
higher absolute CD8 CM counts at all time points compared 
to responders trending towards signifi cance (unpaired t test, 
p=0.054). Other CD8 subsets and CD4 subsets did not show 
any signifi cant difference. 
In conclusion, lymphoreduction was a successful strategy 
resulting in good responses. There appeared to be persistence 
of the CD8 CM cells in the non-responders. Interestingly, there 
were lower absolute count of T regs in the non- responders sug-
gesting that these patient may require an alternative strategy as 
the levels are not improved by fl udarabine. Randomised stud-
ies with robust sample analysis are required to resolve these 
mechanisms.
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P727
Rapid transition of CD4 naïve cells to effector/memory 
phenotype and low expression of NK receptors: early 
results from the Immune Reconstitution Post Cord Blood 
Transplantation (IRES-CBT) UK national trial
S. Tulpule (1), J. Girdlesone (2), C. Navarrete (2), R. Hough (3), 
A. Saudemont (1), A. Madrigal (1), B. Shaw (1)
(1)Anthony Nolan Research Institute (London, UK); (2)NHS 
Blood and Transplant Colindale (London, UK); (3)University 
College Hospital (London, UK)

Delayed engraftment and infections remain a signifi cant prob-
lem following unrelated cord blood transplantation (UCBT). 
One cause for delayed immune reconstitution (IR) is the use 
of serotherapy (ATG) in the conditioning regime. NK cells play 
an important role in innate immunity and are the predomi-
nant cell subset to appear in the early post transplant period. 
NK cell cytotoxicity depends upon of activation of receptors 
such as DNAM-1, 2B4, NKG2D and NKp46. These receptors 
play a vital role in clearing virus infected cells and in tumour 
surveillance.
As part of a national UK UCBT trial we aim to investigate the IR 
obtained in the absence of serotherapy. Peripheral blood sam-
ples are collected at D28, D60, D100 and 6months post trans-
plantation. Samples were tested for a combination of markers 
using multicolour Flow cytometry for T, B, NK and their subsets, 
monocytes and DC’s.
Thus far 6 patients have been studied (median age 42 (21-57)). 
Patients were transplanted for high risk/relapsed leukemia (4), 
Hodgkins disease (1) and T cell lymphoma (1) using reduced 
intensity conditioning (RIC) following the Minnesota protocol. 
HLA matching was at least 4/6 for low resolution HLA-A, HLA-B 
and high resolution for HLA-DRB1. Ciclosporin and mycophe-
nolate mofetil was used as GvHD prophylaxis. 
The results so far show that there is a gradual increase in all 
mononuclear subsets- T cells, B cells, NK cells and mono-
cytes from D28 to 6 months, but the values still remained lower 
than normal. Naïve B cells were the predominant B cell sub-
set. There is a rapid expansion of CD4 T cells compared to 
CD8 T cells with a rapid transition from naïve CD4 to effec-
tor/memory phenotype at D60. CD8 cells were predominantly 
effector/memory from D28 onwards and CD56dim NK cells 
were the predominant NK cell subset. Expression of NK recep-
tors NKG2D, NKp46, 2B4 and DNAM-1 was lower than healthy 
controls (adult and cord), particularly for NKG2D and DNAM-1 
(at D60 and D100 respectively).
These early results suggest that unrelated CBT without sero-
therapy appears to be associated with a faster reconstitution 
of T cells and the development of CD4 and CD8 memory cells. 
Despite the rapid reconstitution of NK cells, the expression of 
NK receptors remained low (D100). More patient samples and 
clinical correlates will help us to clarify the functional impact of 
these fi ndings on the immune reconstitution pattern observed 
following UCB transplantation.

P728
Immunotherapy based on serial and quantitative lineage 
specifi c chimerism following allogeneic peripheral blood 
stem cell transplantation
L. Wan, C. Wang, S. Yan, Y. Jiang, J. Jiang, J. Yang, Y. Cai, 
Y. Qin, X. Wang
First People’s Hospital affi liated to Shanghai Jiao Tong 
University (Shanghai, CN)

Objective: To fi nd out the relationship between chimerism and 
relapse after allogeneic hematopoietic stem cell transplantation 
(allo-HSCT) and to evaluate individualized immunosuppressant 
therapy and donor lymphocyte infusion (DLI) based on serial 
and quantitative chimerism. 
Methods: T lymphocyte, B lymphocyte and NK cell chimer-
ism were detected by PCR amplifi cation of short tandem 
repeats in 113 successfully engrafted patients after allo-HSCT. 

Individualized immunosuppressant therapy and DLI were given 
to patients according to chimerism. 
Results: 17 patients had decreasing chimerism, but T cell 
remained MC on day 30 and/or 60 posttransplant. All of them 
reached FDC after their immunosuppressant was decreased 
by 25% to 50%, Only 4 patients developed de novo acute graft-
versus-host disease (GvHD) after the modulation. 14 patients 
undergone dosage reduction or even cessation of immuno-
suppressant when they had increasing MC by 5% to 80% in 
T lymphocyte on day 21 to 150 posttransplant, None of them 
had disease recurrence. 29 patients (25.66%) relapsed or pro-
gressed after median 151 days posttransplant. 13 patients with 
acute or chronic myelogenous leukemia had increasing MC 
in T lymphocyte by median 4.8%, increasing MC in NK cells 
by 34.5% when disease recurrence; 11 patients with acute B 
lymphoblastic leukemia had increasing MC in T lymphocyte 
by median 18.2%, increasing MC in NK cell by median 15.0% 
and increasing MC in B lymphocyte by median 59%. All were 
given cessation of immunosuppressant and 13 of them were 
given dose escalating DLI after relapse or progression. 3 of 
them achieved complete remission again, the others died of 
disease relapse. Acute grade  GVHD occurred in 32.83% in 
67 patients who remained stable FDC. In the remaining 46 
patients who received immunosuppressant dosage change 
because of persistent MC or increasing MC, 32.61% developed 
grade  II GVHD. The chronic GVHD incidence was 62.83% 
and 61.19% respectively in these two groups. There was no 
signifi cant difference in the incidence of both acute grade  II 
GVHD (P=0.924) and the chronic GVHD (P=0.315) between 
the two groups. 
Conclusions: T, B and NK lymphocyte chimerism could be used 
as relapse predictor of hematological malignancy. Individual-
ized immunotherapy based on chimerism could delay or avoid 
clinical relapse, but did not increase the incidence of acute or 
chronic GVHD.

P729
Disease-specifi c recovery of regulatory T-cell after 
allogeneic stem cell transplantation
T. Stübig, M. Lioznov, U. Fritsche-Friedland, H. Alchalby, 
C. Wolschke, F. Ayuk, U. Bacher, A. Zander, N. Kröger
Clinic of Stem Cell Transplantation (Hamburg, DE)

Allogenic stem cell transplantation (allo SCT) offers a potential 
curative option for many malignant and non malignant haema-
tological diseases. Despite its therapeutic benefi t, immunodefi -
ciency, poor immune reconstitution and Graft vs. Host disease 
(GvHD) can often be limiting drawbacks. Regulatory T cell sub-
sets (Treg) have been described and several lines of evidence 
indicated their implication on GvHD occurrence and progres-
sion. We analysed the Treg reconstitution of 184 patients who 
underwent allo SCT at our Center from 2007 till 2009.
Differential lymphocyte subsets were analysed by fl ow cytom-
etry. Tregs were evaluated on simultaneous expression of CD4/ 
CD25hi/CD127low. Data were obtained in monthly interval for 
the fi rst 6 months and thereafter every 6 months for the next 
3 years. Data were analysed for the three different subgroups: 
Multiple Myeloma (MM: n=83), Myelofi brosis (PMF: n=22) and 
AML/MDS (n=51).
The mean value of Treg cell number before allo SCT was 
2,5% of the total leukocyte number in all patients. There was 
no signifi cant difference in the Treg level in any of the three 
major groups. All patients exhibited a signifi cant reduced 
number of Tregs during the fi rst 30 days after allo SCT (MM: 
0,79%; p=0,009; PMF: 0,41%; p=0,01; MDS/AML: 0,6%; 
p=0,01). Between day 30 and 60 after allo SCT patients with 
MM had a transient Treg recovery to baseline level while 
Treg of patients with PMF or MDS/AML remained signifi cantly 
lower in comparison to baseline value (PMF: 0,72%, p= 0,002 
and MDS/AML 0,81%, p=0,01 respectively). One year after 
allo SCT a Treg recovery (1,3% and 1,8% respectively) was 
observed in MM and MDS/AML patients while PMF patients 
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still maintained a signifi cant reduction (0,65%; p=0,01). Inter-
estingly, 2 years after allo SCT, Treg levels were decreased 
in all 3 subgroups (MM: 1,1%, p=0,008; PMF: 0,7%, p=0,02 
and MDS/AML: 0,7%, p<0,0001), while after 3 years Treg 
counts achieved pretransplant level. In contrast to Treg, total 
T cells are only transiently but signifi cantly reduced within the 
fi rst 180 days.
A highly dynamic Treg recovery after allo SCT was observed in 
our group of patients. Our data highlight that there is a difference 
in Treg recovery among the various fore mentioned diseases. 
Treg reconstitution appeared to be prolonged in patients with 
PMF in comparison to the other subgroups. Our data provide a 
basis for further analysis towards differential Treg reconstitution 
and its potential impact on allo SCT complications.

P730
Cytogenetic risk groups and minimal residual disease are 
strong prognostic factors for post-transplant outcome in 
patients with acute myeloid leukaemia
O. Blau, T. Burmeister, K. Rieger, S. Schwartz, C. Baldus, 
L. Uharek, S. Türkmen, A. Sindram, E. Thiel, I.W. Blau
Charite University (Berlin, DE)

Allogeneic stem cell transplantation (alloSCT) is a curative 
treatment option for patients with acute myeloid leukemia (AML) 
or myelodysplastic syndrome (MDS). Relapse after alloSCT is 
still a major cause for the treatment failure. Molecular genetic 
(FLT3, NPM1 mutations) and cytogenetic risk-categories have 
an important impact on the prognosis of patients undergoing 
alloSCT. However, it has been shown that there is a closely 
relationship between the level of minimal residual disease 
(MRD) and relapse in leukemia patients. 
We analyzed 140 AML/MDS patients transplanted at our institu-
tion. We examined the contribution of cytogenetic aberrations 
and molecular genetic markers detected prior alloSCT to sur-
vival, relapse, and mortality after transplantation. Furthermore, 
we analyzed MRD status after consolidation therapy and in 
post-transplant period. We classifi ed genetic/cytogenetic status 
before alloSCT into 2 groups: Low-risk: good and intermediate-
risk karyotype, FLT3-wt, NPM1-mutated cases and High-risk: 
adverse-risk cytogenetic, FLT3-ITD mutated cases. A good risk 
karyotype was present in 8 patients; an intermediate risk in 56 
patients, whereas 76 patients had a poor cytogenetic risk. 51 
patients were treated with standard myeloablative condition-
ing regiments prior to alloSCT, 73 patients received reduced 
intensity conditioning and 16 non-myeloablative conditioning. 
40 patients had a matched-related donor and 100 patients had 
a matched-unrelated donor. Overall survival (OS) in the group 
of patients with Low cytogenetic risk was 839 days as com-
pared with 613 days in High-risk group. The Low risk cohort 
also showed a lower relapse (33% vs. 51%, p<0,03) and mor-
tality rate (20% vs. 71%, p<0,003). We analyzed MRD status 
in all AML patients after consolidation therapy. MRD negative 
patients are characterized by favorable prognosis as compared 
with MRD positive patients, OS 87% vs. 53%, p<0,001. We 
conclude that risk-stratifi cation combining molecular genetics 
and cytogenetics aberrations at the time of diagnosis with post-
consolidation MRD status improve identifi cation of high-risk 
category of patients.

P731
Early immune reconstitution after haplo-identical PBSCT 
with RIC and use of non-T-depleted graft in children with 
cancer
N. Subbotina, I. Dolgopolov, L. Grivtsova, V. Boyarshinov, 
R. Pimenov, G. Mentkevich
Institute of Pediatric Oncology (Moscow, RU)

Delayed immune reconstitution and vulnerability to infection 
supposed to be the main obstacles to successful stem cell 
transplantation from alternative donors, especially after the 

procedure of graft selection/depletion and use of anti-thymo-
cyte globulin.
We measured the amount of T- B- and NK- cells after haplo-
PBSCT with reduced intensity conditioning regimen (RIC) 
in 17 children with advanced malignancies. Horse ATG was 
included in regimen. The only graft manipulation was in vitro 
incubation with vincristine and methylprednisone. All pts in this 
group grafted successfully at an average d+11. We didn’t see 
any dramatic decrease in CD3+ or CD4+cell count early after 
engraftment and later on. The mean CD3+ at the d+30, d+100 
and +6mo were: 0.9, 1.5 and 1.6x109/l respectively. The mean 
CD4+ at the same time points: 0.4, 0.6, 0.4x109/l, this may be 
due to prolonged immunosuppressive treatment in such cat-
egory of pts. Early recovery of CD56+ (0.3x109/l at d+30) was 
important for residual disease control. The mean CD19+ early 
after transplantation was about 0.06x109/l and returned to nor-
mal range by +6mo. Only 18% pts had acute GVHD III; there 
were no cases of acute GVHD IV. Infection was mild. 
Thus RIC and use of non-T-depleted graft enabled rapid 
immune reconstitution and early tumor control opportunity after 
haplo-SCT at the time when GVHD was manageable.

P732
Chimerism kinetics of unfractionated bone marrow in the 
fi rst year after allogeneic haematopoietic cell transplanta-
tion is predictive of relapse in patients with AML and MDS
A. Papalexandri, C. Apostolou, G. Voutiadou, T. Touloumenidou, 
I. Zorbas, I. Batsis, C. Smias, E. Stalika, A. Paleta, I. Sakellari, 
A. Anagnostopoulos
G.Papanikolaou Hospital (Thessaloniki, GR)

Prediction of relapse after allogeneic hematopoietic cell trans-
plantation (allo-HCT) by detection of minimal residual disease 
is not always feasible, especially in AML and MDS. As the 
predictive value of monitoring chimerism remains unresolved, 
we retrospectively explored whether monitoring chimerism of 
unfractionated bone marrow (UBM) samples can be predictive 
of impending relapse. The study group included 68 patients 
who underwent allo-HCT for (i) AML (65) and, (ii) MDS (3) fol-
lowed-up for 31 (1-98) months. The chimerism was assessed 
by genotyping short tandem repeat polymorphisms (STRs) of 
the VWA, FES, THO1, SE33 and F13A1 genes or by determi-
nation of allelic variants of the AMEL genes. The monitoring 
was performed at days +14, +30, +60, +90 post-transplanta-
tion and thereafter every 3 months for up to 2 years. Patients 
were stratifi ed as having complete chimerism (CC), decreasing 
recipient mixed chimerism (DMC), increasing recipient mixed 
chimerism (IMC), increasing and decreasing mixed chimerism 
(MC) and stable mixed chimerism (SMC) at regular time inter-
vals (0-3, 3-6, 6-9, 9-12, 12-18, 18-24 months). Patients with a 
<5% increase of autologous hematopoiesis at only one event 
were stratifi ed as having low level mixed chimerism (LLMC). 
CC/DMC/LLMC and IMC/SMC/MC patients were classifi ed as 
presenting favorable or unfavorable chimerism kinetics (FCK 
or UCK), respectively. A total of 894 UBM samples were ana-
lyzed. CC at all time points was documented in 15/68 (22%) 
patients, all treated by myeloablative conditioning. The cumu-
lative incidence of relapse was 29% (20/68 cases). Patients 
with FCK at 3 month intervals between 3 and 12 months were 
less likely to relapse, presented a longer overall survival (OS) 
and were more likely to develop cGvHD (p<0,05 for all com-
parisons). Closer monitoring during the fi rst 6 months showed 
that patients with overall FCK were less likely to relapse (9/44, 
20%, vs 11/24, 46%) and more likely to develop cGvHD (33/44, 
75% vs 14/24, 58%). Chimerism kinetics during the fi rst year 
remained a signifi cant predictor for both OS and relapse in a 
multivariate model, while incomplete chimerism at days +14 and 
+30 were not clinically relevant. Our data suggest that assess-
ment of chimerism during the fi rst year and not the second post 
transplantation may predict imminent relapse and guide early 
intervention. A closer monitoring may be justifi ed for high-risk 
patients with stable or increased mixed chimerism.
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P733
Long-term persistence of functionally altered GPI anchor 
negative memory T-cells after alemtuzumab-based T-cell 
depleted haematopoietic stem cell transplantation
E. Wagner, C. Götze, A. Lay, M. Sommer, T. Schmitt, 
M. Theobald, W. Herr, R. Meyer
University Medical Center of Johannes Gutenberg University 
(Mainz, DE)

The anti-CD52 antibody alemtuzumab is frequently used for in 
vivo T cell depletion (TCD) in the context of allogeneic hemat-
opoietic stem cell transplantation (HSCT). We have recently 
demonstrated the persistence of CD52neg T-cell subsets in 
patients after HSCT following alemtuzumab-mediated TCD. 
Without the addition of donor lymphocyte infusions (DLI), 
CD52neg T cells were detected in signifi cant proportions (up to 
40%) even more than 3 years after HSCT in our patients. The 
impaired expression of CD52 is caused by a loss of glycosyl-
phosphatidyl-inositol- (GPI) anchors on the cell surface and is 
associated with the lack of further GPI-anchored molecules. 
When we analyzed the antigen-specifi c T-cell response by 
ELISPOT assay and cytokine-secretion assay following stimu-
lation with CMV-peptide loaded autologous dendritic cells, we 
found an impaired IFN-  secretion of GPI-anchor negative 
T cells. In addition, they showed decreased lytic capacity of 
CMV-infected fi broblasts compared to GPI-anchor positive 
T cells. Here we also investigated on different T-cell subpopula-
tions with regard to their GPI-anchor expression. We analyzed 
the peripheral blood T cells of 10 patients with different age 
obtained in the course after HSCT by fl ow-cytometry. To dif-
ferentiate naïve and memory T cells, we stained for expression 
of CD45RA, CD45RO, CD62L and CCR7. GPI-anchors were 
stained directly using FLAER (fl uorescent aerolysin). 
GPI-anchor positive and negative populations were detected 
among memory CD4 as well as memory CD8 T cells. Early after 
transplantation no naïve T cells were found. Beyond the fi rst 
year after transplantation, CD45RA/CD62L/CCR7pos T cells 
were again detected in some of our patients. These naïve T 
cells were regularly GPI-anchor positive. Our data are in line 
with the hypothesis that graft-derived GPI-anchor negative T 
cells outgrow in the presence of alemtuzumab after HSCT and 
persist beyond the selective pressure of the antibody. However, 
newly generated naïve T cells as well as DLI derived memory T 
cells express GPI-anchors at normal levels.
In summary, we propose that the functionally impaired GPI-
anchor negative T cells are memory T cells. Some patients with 
preserved thymic function, e.g. younger patients, might restore 
GPI-anchor positive naive T cells later after HSCT. The predom-
inance of GPI-anchor negative memory T cells with impaired 
antiviral reactivity could be one reason for the increased viral 
infections after alemtuzumab-related TCD.

P734
Evolution of mixed chimerism after allogeneic 
haematopoietic stem cell transplantation in patients with 
haematologic malignancies
E. Levrat, E. Roosnek, B. Mohty, M. Bernimoulin, 
M. Nagy-Hulliger, Y. Tirefort, S. Paiano, H. Ozsahin, J. Villard, 
J. Passweg, Y. Chalandon
Geneva University Hospital (Geneva, CH)

Allogeneic hematopoietic stem cell transplants (HSCT) may 
result in mixed chimerism (MC), more frequently, when grafts 
are T-cell depleted. Increasing levels of MC may indicate dis-
ease relapse or impending graft rejection. MC may be stable 
over time and compatible with prolonged remission. We ana-
lyzed in this observational study the evolution of chimerism in 
allotransplanted patients with hematologic malignancies, alive 
without relapse at 1 year post HSCT, and compared the out-
comes of patients with “lineage restricted” MC (granulocytes vs 
mononuclear cells chimerism) with those with full donor chimer-
ism (FC).

Patients and methods: We retrospectively analyzed data of all 
patients, transplanted between 1986 and 2006, for hematologic 
malignancy, alive without relapse at 1 year post HSCT. Trans-
plants were T-cell depleted in patients with low relapse risks, 
but not in high risk disease. Chimerism was tested using short 
tandem repeat polymorphisms after separation into mononu-
clear cells (refl ecting lymphocytes and monocytes) and granu-
locytes by Ficoll density gradient centrifugation.
Results: Of 155 patients studied, 89 had FC, 36 mononuclear 
cells MC (MNC-MC) and 30 granulocytic with or without mono-
nuclear cells MC (Gran-MC). There was no differences for age, 
sex, disease, conditioning, donor type, stem cell source and 
donor lymphocyte infusions between the 3 groups (p>0.05), 
but there was more MC in patients with T-cell depletion (p< 
0.001), and less MC in patients with acute graft-vs-host disease 
(GvHD) (p=0.045), chronic GvHD (p=0.009) and female donor 
into male recipient transplants (p=0.001). Survival was signifi -
cantly better in MNC-MC than in Gran-MC patients (p=0.001), 
with FC patients being intermediate (see Figure). There was 
more disease relapse in the Gran-MC group but not in the 
MNC-MC group as compared to FC (p=0.026). MC was stable 
over prolonged periods in some patients in the Mono-MC and 
the Gran-MC groups (up to 21 respectively 19 years). Of MC 
patients alive at 10 years, MC persisted in 83% (15/18) in the 
MNC-MC and 57% (8/14) in the Gran-MC groups.
Conclusion: Mixed chimerism may remain stable over a long 
time period. In survivors without relapse at 1 year post HSCT, 
determining lineage specifi c chimerism may be useful as out-
come differs, MNC-MC being associated with better outcome 
than Gran-MC. MNC-MC probably refl ects persistent recipi-
ent lymphopoiesis which is not associated with increased 
relapse risk.

P735
A case report of persistent mixed full donor chimerism in 
different cell lineage after double unit cord blood 
transplantation
I. Mollet (1), J. Bernaud (1), D. Rigal (1), C. Giannoli (1), 
S. Ducastelle (2), C. Plesa (2), M. Michallet (2), V. Dubois (1)
(1)EFS Rhone Alpes (Lyon, FR); (2)Hospital Ed Herriot 
(Lyon, FR)

Double-unit cord blood transplantation (CBT) has been estab-
lished as an alternative source of donor cells for allogeneic 
haematopoietic stem cell transplantation (HSCT). We reported 
here a case of long-term mixed full donor chimerism during the 
regular follow-up of three years after HSCT. 
A 23-year-old woman with acute lymphoblastic leukaemia 
in second complete remission received two units of cord 
blood (D1+D2) after a myeloablative conditioning regimen. 
The transplanted units were 4/6 HLA-A,B antigen and DRB1 
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allele matched to the recipient. The infused total nuclear cell 
(TNC) of the two units were respectively 1.8x107 and 1x107/kg,
whereas the CD34 cells number was identical in the two UCBs 
and the CD3 cells number was twice in D1 (table 1). Neutrophil 
recovery was observed at day 34 and platelets engraftment at 
day 55 after CBT. Only one event of acute graft-versus-host 
disease grade I was reported at day 49. Nowadays, the patient 
has no complications. Analysis of chimerism was performed 
by STR-PCR or RQ-PCR on whole blood and specifi c line-
age cells (CD3, CD15 and CD19). Full donor chimerism was 
achieved on day 60. Each of the two units contributed at dif-
ferent levels to the donor chimerism in specifi c lineage cells: 
whole blood and CD15 were about 50% D1/D2, CD19 cells 
were preferentially from D2 origin (65%), and CD3 cells were 
from D1 origin (75%). Tolerance between cells issued from 
two different UCBs is shown by a persistent full mixed chimer-
ism after 19 months of follow-up and it was confi rmed after 36 
months. Kir ligand analysis showed an absence of mismatch 
in GvH direction between recipient and each UCB while there 
was a mismatch between the 2 units. Tolerance of both cords 
was observed following the mixed lymphocyte reaction. Selec-
tion of CD4 specifi c cells of two UCBs was performed on whole 
blood recipient based on HLA-A2 antigen, and cells were mixed 
together in both direction in tissue culture. Indeed, alloreactiv-
ity of D2 seems to be more important than D1, which would be 
in “anergy” (Figure 1). In this case, a state of full tolerance set-
tled down between the various lineages, either immune medi-
ated interaction between host/graft or between graft/graft could 
explain this chimerism pattern, but it will have to be clarifi ed by 
a specifi c study of Treg cells.
The mechanism involve in tolerance is still open between 
anergy or regulation by a third party cells. Immunology depart-
ment was deepened this part of the study.

P736
Long-term immune reconstitution in HIV-positive relapse/
refractory lymphoma patients after autologous stem cell 
transplantation
S. Zanussi, M. Rupolo, R. Manuele, C. Pratesi, C. Caffau, M.T. 
Bortolin, R. Tedeschi, E. Vaccher, M. Spina, M. Mazzucato, U. 
Tirelli, G. Basaglia, M. Michieli, P. De Paoli
Oncology Reference Centre (Aviano, IT)
Objectives: To assess immune recovery in long term survivors 
relapse/refractory HIV-positive (HIV+) lymphoma patients (pts) 

submitted to Autologous Stem Cell Transplantation (ASCT). 
To correlate immune recovery with virological and clinical 
parameters. 
Methods: HIV+ pts who underwent ASCT at the National Cancer 
Institute (Aviano, Italy) and with at least 60 months (mo) of fol-
low-up after transplantation were included in this retrospective 
immunological study. CD4, CD8 absolute T lymphocyte subset 
counts were evaluated by fl ow cytometry (EPICS XL–Beckman-
Coulter). Thymic regeneration was evaluated by assessing the 
number of sjTRECs per 106 peripheral blood mononuclear cells 
(PBMCs) using a real-time polymerase chain reaction (PCR) 
quantitative technique. The HIV RNA level was quantifi ed 
by using the Versant HIV-1 RNA 3.0 assay kit (bDNA; Bayer 
Diagnostics).
Results: 10 relapse/refractory HIV+ lymphoma pts were stud-
ied: 8 had sixty, 7 seventy-two, 3 eighty-four and 3 ninety-six 
mo follow-up from ASCT. Pre-transplant median CD4 T lym-
phocyte levels were 191 cell/microL (range: 13-460), a signifi -
cant increase was observed by mo 24 after ASCT (median 300 
cell/microL, range: 87-628, p=0.04) and at least a doubling of 
all the pre-transplant values at mo 72 (median 586 cell/microL, 
range: 379-1028). Six pts reached CD4 T cell levels within 
a normal laboratory range (480-1315 cell/microL) during a 
median follow-up of 36 mo (range: 24-72), 50% being admitted 
to salvage therapy with CD4 T cell levels below 200 cell/microL. 
CD8 T lymphocyte counts were expanded in the majority of the 
pts, and ratio of CD4 cells to CD8 appeared below 1 for the 
entire follow-up, except in 2 pts. sjTRECs/106 PBMCs values 
increased signifi cantly between pre- and post-ASCT (p<0.01) 
and in 2 pts reached the normal range correlated to the respec-
tive age group at mo 24 and 48. All pts were pre-treated with 
HAART based on their clinical antiretroviral therapy histories 
and/or the HIV genotypic test result for a median of 38.6 mo 
(range: 8-86) before enrolment. For 4 pts HAART was changed 
during ASCT protocol to re-establish its best effi cacy. All but 1 
pt showed HIV RNA levels below the detection limit (50 copies/
mL) during the long term follow-up post-ASCT.
Conclusions: relapse/refractory HIV+ lymphoma pts with long 
term follow-up post ASCT show a very good immune and 
thymic function recovery. Response to HAART is important, 
but, perhaps, not the unique favourable determinant.

P737
Y-chromosome-specifi c real-time PCR approach improves 
sensitivity of chimerism analysis in paediatric patients 
with haematological malignancies given stem cell 
transplantation
D. Lisini (1), D. Montagna (2), M. Labirio (1), G. Acquafredda 
(1), P. Grignani (2), C. Previderè (2), P. Guerini (1), G. Ottonello 
(1), N. Zavras (1), R. Maccario (1), M. Zecca (1)
(1)Fondazione IRCCS Policlinico San Matteo (Pavia, IT); 
(2)University of Pavia (Pavia, IT)

Donor/recipient mixed chimerism (MC) may be associated with 
an increased risk of disease recurrence in patients with hae-
matological malignancies given haematopoietic stem cell trans-
plantation (HSCT). Early detection of MC is essential to design 
therapeutic strategies to control/prevent leukemia relapse. MC 
is mainly assessed by analysing short tandem repeats (STRs) 
and, when the patient is male and the donor female, Y-chro-
mosome-based amelogenin locus (yPCR), with a sensitivity 
of 4-5% and 1-2%, respectively. The emerging technology of 
quantitative real-time PCR (qPCR) could potentially offer the 
greatest sensitivity, especially using Y-chromosome markers. 
Aims of this study were a) to evaluate donor/recipient chimer-
ism, comparing the results obtained by a Y-chromosome spe-
cifi c qPCR with those obtained by yPCR in terms of sensitivity, 
c) to correlate chimerism status with clinical outcome in male 
children with acute leukemia given HSCT from a female donor.
We analyzed 197 samples, obtained from bone marrow (BM, 
n=91) and peripheral blood (PB, n=106) of 28 patients at dif-
ferent time points after engraftment. In 118 out of 197 samples 
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MC was detected by qPCR, whereas yPCR allowed the detec-
tion of MC in 51/197 samples. Twenty-three of the 67 samples 
in MC only by qPCR were from two patients, who relapsed 3 
and 5 months after transplant respectively. Patients were ana-
lyzed weekly. The fi rst exhibited MC 2 and 1 months before 
clinical evidence of recurrence by q- and yPCR, respectively 
and the second showed MC by yPCR at time of clinical relapse, 
whereas qPCR allowed the detection of progressive MC start-
ing from 3 months before recurrence. Forty-four samples from 
9 children showed very low levels of MC in PB within a median 
time of 6 months after transplant, then converted to FDC. To 
improve our understanding of the signifi cance of MC, we inves-
tigated the possible reappearance of host haematopoietic cells 
in BM cell subsets selected according to immunophenotype of 
the leukemia blasts at diagnosis and in PB T-, B-, and NK-lym-
phocyte subsets: all BM samples showed FDC, whereas MC 
was detected particularly in T-lymphocytes. 
These results suggest that chimerism analysis assessed by 
qPCR using Y-chromosome marker allow the detection of MC 
earlier compared to yPCR, when the number of host cells is 
very low. qPCR represents a useful tool to carry out therapeutic 
interventions to control leukemia relapse in patients with malig-
nant haematological diseases given HSCT.

P738
Split chimerism may be suffi cient for control of immune 
defects in the presence of CD3+ donor cells
D. Caselli (1), O. Ziino (2), F. Bambi (1), F. Brugnolo (1), 
S. Cannella (2), E. Gambineri (1), V. Cetica (1), M. Aricò (1)
(1)AOU Meyer (Florence, IT); (2)ARNAS Ospedale Civico 
(Palermo, IT)

Background: non malignant diseases may be cured with HSCT. 
At difference with malignancy, complete eradication of the pre-
existing hematopoiesis is not mandatory. Thus, to reduce TRM, 
reduced-intensity regimens have been developed. This led to 
a higher frequency of mixed chimerism. In this setting, selec-
tive engraftment and/or persistence of different subpopulations 
may occur. Curative effect of HSCT may be exploited by differ-
ent subpopulations. In patients with congenital cellular immune 
defi ciencies, normal donor lymphocytes play a crucial role in 
the disease correction.
Study design: retrospective analysis of chimerism and outcome 
of patients with immune disorders treated with non-fully myelo-
ablative conditioning regimens.
We report 3 cases: 

7 month male, SCID T-B+, rIL7, transplanted in emergency 
while in the Intensive Care Unit, without conditioning regimen, 
from his mismatched mother. He developed mixed chimerism 
treated with DLIs; at 3 years from transplant, his CD3+ cells 
are full donor, while CD3- cells are full recipient. 
20 month male, Evans’ syndrome, received his HLA-identi-
cal brother’s BM cells, conditioned with melphalan (140 mg/
m2), thiotepa (10 mg/kg), fl udarabine (40 mg/m2/day x 4). 
He developed mixed chimerism treated with DLIs. At 7 years 
from transplant his CD3+ cells are full donor, while the CD3- 
cells are full recipient. 
18 month female, Familial Hemophagocytic Lymphohistioci-
tosys, transplanted with her HLA-identical brother’s BM cells, 
condotioned with Treosulphan (14 gr/m2 x3), fl udarabine (40 
mg/m2/day x4). She developed mixed chimerism treated with 
DLIs. At 4 months after transplant, her CD3+ cells are 40% 
donor. All three children are in remission for their diseases.

Conclusion: the use of non myeloablative conditioning regimens 
allows reduced TRM. Our patients survived their life threaten-
ing/fatal disorders and remain disease free for up to several 
years. Close monitoring of post-transplant chimerism including 
cell subpopulations confi rmed that in these patients with cel-
lular immune defects stable engraftment of CD3+ cells was suf-
fi cient to mantain a complete the disease control.

1)

2)

3)

P739
Oral fl udarabine as pre-DLI lymphoreduction is well toler-
ated and effective in converting mixed chimerism to FDC 
post allogeneic transplant: results from a prospective 
clinical trial
B. Shaw (1), J. Byrne (2), E. Das-Gupta (2), M. Ethell (3), 
D. Figueroa (4), J.A. Madrigal (5), G. Morgan (3), S. Tulpule (5), 
M. Potter (3), N. Russell (2)
(1)Royal Marsden Hospital/Anthony Nolan (London, UK); 
(2)Nottingham University Hospitals (City Campus) (Nottingham, 
UK); (3)Royal Marsden Hospital (London, UK); (4)Anthony 
Nolan (London, UK); (5)Anthony Nolan and UCL cancer centre 
(London, UK)

Donor leukocyte infusions (DLI) are used following reduced 
intensity conditioned (RIC) transplants to convert mixed chimer-
ism (MC) to full donor chimerism (FDC). There are few factors 
which have been consistently shown to predict for responsive-
ness. We recently reported conversion to FDC rates, after 
several DLI doses, of approximately 50%. Patients with a high 
peripheral blood lymphocyte count were signifi cantly less likely 
to respond. To investigate this novel observation, we instituted 
a prospective pilot trial (CCR2942). Inclusion criteria were: 1. 
mixed chimerism in whole blood (< 95%), 2. previous RIC or 
failure to respond to a previous dose of DLI and 3. a lymphocyte 
count of >1.0 x 109/l. Patients consenting to the trial received 
three doses of oral fl udarabine as an outpatient at 25mg/m2 
on day -7, -6 and -5. To date, 16 patients have been entered 
onto the trial and 14 have reached the study end point (day 90 
chimerism) (1 early death due to leukaemia relapse, 1 currently 
too early for assessment). 15 received a single dose of DLI and 
1 patient had 2 doses. Disease categories were: AML (8), ALL 
(1), MDS/CMML (3), T-PLL (1), HD (1), DLBCL (1) and MCL (1). 
2 patients had co-existing evidence of disease (morphological 
relapse of AML, 2% positive by immunophenotyping in T-PLL). 
10 males, 6 females. 11 sibling donors, 5 unrelated donors. Of 
the 14 eligible patients, 10 (71.4%) have responded to a single 
dose of DLI (CR=9, PR=1). Median age: 58 years (range: 22-66). 
The median time to DLI post-transplant was 7.2 months (range: 
3-11). Median percentage of donor chimerism pre-DLI was 
85% (range: 18-93). Median lymphocyte count pre-DLI was 1.3 
(range: 1.0-2.7). Five patients developed GvHD – grade 1 (liver 
x2, skin x1), grade III x1 (liver/GI), grade IV x1 (liver/skin). GVHD 
resolved completely in all cases. 3 patients reactivated a virus 
(CMV, 2 x EBV). Lower chimerism level pre-DLI showed a trend 
towards a worse response rate (p=0.095, Fishers exact test), but 
no other factors were statistically predictive of outcome. 
In conclusion, in patients with MC, the use of pre-DLI lymphore-
duction results in good response rates, superior to a historical 
cohort. The incidence of GVHD and adverse events is low. For 
patients with very low levels of donor chimerism or frank dis-
ease relapse an increased intensity of pre-DLI chemotherapy is 
likely to be necessary. Larger numbers and randomised studies 
are required to investigate the effi cacy of this approach further.

P740
Dynamics of chimerism in activated leukocytes (CD25+) 
improves anticipation of acute GvHD after HLA-identical 
related allogeneic stem cell transplantation
V. Noriega, C. Martínez Laperche, P. Balsalobre, C. Muñoz, M. 
Kwon, D. Serrano, J. Gayoso, J.L. Díez Martín, I. Buño
Hosp. G.U. Gregorio Marañon (Madrid, ES)

Introduction: Chimerism dynamics in leukocyte lineages may 
predict the development of complications such as graft failure/
rejection, graft versus host disease (GVHD) or disease relapse 
after allogeneic stem cell transplantation (allo-SCT). Activated 
leukocytes play an important role as effector cells in the immune 
response. OBJECTIVE: To analyze the dynamics of chimerism 
in activated leukocytes (AL, CD25+) as well as its implication in 
the development of various complications after HLA-identical 
related allo-SCT. 
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Materials and methods: Sixteen HLA-identical related Allo-SCT 
with a minimum follow up of 180 days were analysed. Chimer-
ism analysis was performed by STR-PCR (AmpFlSTR SGM 
Plus; Applied Biosystems) in whole blood (WB), as well as in 
T-cells (CD3+) and CD25+ activated leukocytes (AL) purifi ed 
using immunomagnetic means (Miltenyi Biotec). Complete chi-
merism (CC) was defi ned as <1% recipient in WB and <5% in 
leukocyte lineages (95% purity of enriched samples). 
Results: Chimerism analysis in AL revealed 2 groups of patients 
(Table 1). Group 1: 8/16 patients who achieve early CC in AL 
(either CC before day +30 6/8, or earlier than in WB and T-cells 
2/8). Group 2: 8/16 patients with late achievement of CC in AL 
(CC in AL after day +30 8/8, including 3/8 who achieved CC in 
LA later than in T-cells). Incidence of acute GVHD>grade I was 
signifi cantly higher in Group 1 than in Group 2 (62.5% (5/8) 
vs 0% (0/8), p=0.017). Incidence of extense chronic GVHD 
showed a trend to be higher in Group 1 (75% (6/8) vs 37.5% 
(3/8), p=0.131). Analysis of chimerism in AL is useful for the 
anticipation of aGVHD>grade I since patients with MC in T-
cells but with CC in AL do develop GVHD (2/8) while those who 
achieve CC in T-cells but maintain MC in AL do not (3/8). No 
relationship between the dynamics of chimerism in AL and the 
development of other complications was observed. 
Conclusions: Chimerism dynamics in CD25+ AL affects 
donor/recipient alloreactivity and plays a role in the devel-
opment of complications such as GVHD after HLA-identical 
related Allo-SCT. Analysis of chimerism in AL adds value to 
the analysis of T-cells for the anticipation GVHD development. 
Analysis of a greater number of patients will eventually allow 
confi rming these results and establishing the usefulness of 
chimerism monitoring in AL for an improved management of 
transplanted patients.

P741
Prophylactic donor lymphocyte infusion after allogeneic 
haematopoieitc transplantation in patients with acute 
leukaemia
M. Liga, E. Triantafyllou, M. Karakantza, A. Spyridonidis
University Hospital (Rio/Patras, GR)

Donor Lymphocyte Infusions (DLI) after allo-HCT may induce a 
Graft versus Leukemia (GvL) effect but with the risk of GvHD. 
The effi cacy of DLI in acute leukemia patients exhibiting an 
overt relapse is limited. The value and safety of DLI adminis-
trated prophylactically after allo-HCT is not established. We 
report our single centre experience on 10 consecutive pts who 
received prophylactic DLI (pDLI) due to mixed chimerism (MC) 
(5pts) or because of high risk of relapse (4 ALL, 1 AML). Pts 
were eligible for pDLI only if did not have a history of acute 
GVHD grade II and were out of immunosuppression for >3 
weeks. DLIs from sibling donors (n=5) were collected without 
growth factor. In order to ensure availability of DLIs from unre-
lated donors (VUD, n=5) a sample from the G-CSF mobilized 
PBSC graft was used to prepare and freeze portions of DLIs. 

The fi rst pDLI was given at a median of 160 days (78-426) after 
HCT. The median number of CD3+ cells infused was 2,25x106/
kg (0,7-22x106/kg) and the median number of infusions was 3 
(1-6). All 5 patients who received pDLI because of MC turned 
into complete chimerism after a median number of CD3+ 
1,4x106/kg (0,7-2,5x106/kg) and a median number of 2 (1-3) 
infusions. 60% recipients (4 sibling, 2 VUD) presented GvHD, 
after a median cumulative CD3+ dose of 2,25 x 106/kg (0,72-7 
x 106/kg) and a median of 32 days (17-120) after the last DLI 
infusion. In 3 cases the GvHD was moderate and resolved (1pt 
acute like skin GvHD, 1pt chronic skin GvHD, 1pt gut GvHD). 
Further 3 recipients experienced severe post-DLI GvHD (one 
acute liver GvHD stage III, one liver/gut GvHD stage III and one 
bronchiolitis obliterans). In these clinical severe cases, GvHD 
occured after a median cumulative CD3+ dose of 2x106/kg
(0.96-2.5x106/kg) and a median of 43 days (33-183) and 18 (11-
36) days after the fi rst and last administration of DLI, respec-
tively. None of the 10 patients who received pDLI relapsed after 
a median follow up of 665 days (310-1404). 40% have died, 
3/4 due to GvHD and 1/4 due to fungal pneumonia. In conclu-
sion, we report a high incidence of GvHD after pDLI which is 
higher than in studies reported DLI for relapsed or progressive 
disease. The occurrence of severe GvHD, even after low CD3+ 
dose, emphasizes the need of innovative cellular strategies that 
enhance the GvL effect without GvHD. Prospective randomized 
trials evaluating the value of prophylactic DLI are warranted.

P742
Phenotypic and functional characterization of 
CMV-specifi c T CD8+ cells in HLA-A0201 patients after 
haematopoietic stem cell transplantation
C. Cerrato, I. Gayoso, J. Sánchez-García, J.D. Tallon, 
J. Serrano, N. Fernanadez, M. Labrador, S. Cantisan, 
R. Solana, J. Torre-Cisneros, A. Torres-Gómez
Reina Sofi a University Hospital (Cordoba, ES)

Introduction: Adoptive transfer of CMV-specifi c cytotoxic T lym-
phocytes (CMV-CTL) is being evaluated as treatment of refrac-
tary CMV infection after allogeneic stem cell transplantation 
(allo-SCT). However, CMV-CTL function relies on differentiation 
status: (Naïve, effector, effector-memory and central memory 
according to CD45RA and CCR7 expression) and also on the 
presence of inhibitor receptors such as LIR (Leukocyte inhibi-
tory receptor) or PD1 (Programmed Death-1). In this study we 
aimed to characterize the phenotype and functional profi le of 
CMV-CTL post-allo-SCT.
Patients and methods: We have included 26 HLA-A*0201 
patients who underwent allo-SCT. Stem cell source was: bone 
marrow (n=12) or peripheral blood (n=14). 50% of patients 
received reduced intensity conditioning regimen. Peripheral 
blood samples were drawn after allo-SCT at time of lym-
phocyte recovery (>1000/ l). CMV-CTL were quantifi ed using 
APC-conjugated HLA anti-pp65 tetramer and PerCP-labeled-
MnAb against CD8. Phenotypic characterization was assessed 
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measuring the expression of CD45RA, CCR7, CD28 and CD27. 
Functional analyses were measured by perforin expression and 
inhibitory receptors LIR and PD1. 
Results: 15 patients developed CMV viral replication (median 
DNAnemia: 26.600copies/ml) within a median of 48 days (range: 
26-182) after allo-SCT. All patients harbored CMV-CTL with a 
median of 0.39% (range: 0.07-10.6) of total CD8+ lymphocytes 
and absolute number of 3.5 cells/ L (range: 0.2-183). 
Patients who did not develop CMV viral replication har-
bored CMV-CTL with 13.4±4.8% of naïve phenotype 
(CD45RA+CCR7+), whereas in CMV-replication patients, 
naïve population account only for 2.6±1.1% (P=0.03). Likewise, 
percentage of naïve CMV-CTL were signifi cantly higher if donor 
was 40 years old (P=0.02) 
Regarding other differentiation subsets we found: Effector 
(64.7%), effector memory (27.7%) or central memory (0.35%). 
Perforin was expressed in 34.4% of CMV-CTL. CMV-CTL 
expressing inhibitor receptors CD85j or PD1 were 21.3% and 
28% respectively. We did not fi nd statistical differences com-
paring CMV replication or donor-age in none of maturation sub-
sets, or in the expression of perforin or inhibitory receptors.
Conclusions: Peripheral blood anti-CMV specifi c CTL after allo-
SCT constitute a heterogeneous population. The percentage 
of naive subset percentage is signifi cantly higher when donor 
is 40 years old and when receptor has not developed viral 
replication.

P743
Quantitative real-time PCR evaluation of Wilms tumour 
gene transcript levels in autologous peripheral blood 
stem cell can predict the risk of acute myeloid leukaemia 
relapse after autologous transplantation
C. Messina, C. Tresoldi, A. Crotta, M. Tassara, S. Malato, B. 
Forno, R. Mattarucchi, E. Sala, J. Peccatori, F. Giglio, F. Lunghi, 
A. Vignati, C. Corti, F. Ciceri, M. Bernardi
San Raffaele Scientifi c Institute (Milan, IT)

Introduction: ASCT is a potentially curative option for pts with 
AML; unfortunately, the relapse rate after ASCT is high and can 
be due to contamination with leukemic blasts of autologous 
PBSC collected by leukapheresis (LK), although these pro-
cedures are usually performed when pts are in proved com-
plete remission (CR). Thus, identifi cation and quantifi cation of 
a reliable minimal residual disease marker in collected PBSC 
could be relevant in determining the relapse risk after ASCT. 
High levels of WT1 transcripts detected with RQ-PCR in bone 
marrow and peripheral blood of AML pts in CR predict disease 
relapse. We retrospectively evaluated the WT1 transcript levels 
in autologous PBSC of AML pts who received an ASCT in CR 
to establish the power of this parameter to predict the risk of 
relapse.
Aim: to correlate the quantitative levels of WT1 in autologous 
PBSC with the relapse incidence in AML pts who received an 
ASCT in CR, at our Institute.
Patients and methods: 13 pts, all in morphological and genetic 
CR at the time of PBSC collection and before ASCT. PBSC 
collection by LK (COBE Spectra cell separator): median 
CD34+x10e6/kg: 9.32 (3.79-32). RQ-PCR quantifi cation of 
WT1 was performed in samples of each LK, using TaqMan 
technology on RNA from mononucleated cells. The control 
gene was the housekeeping gene ABL, with WT1 level being 
normalised to 104 copies of ABL per sample. Conditioning regi-
men: treosulfan 42 gr/sqm, fl udarabine 150 mg/sqm, cytarabine 
10 gr/sqm. Transplant, median CD34+x10e6/kg: 5.1 (3.3-8.5). 
Results: at last follow-up 6 (46%) pts have relapsed after ASCT. 
Median WT1 copies in LK of pts who relapsed or did not relapse 
were 193,87 (23.47–839.63) and 16.96 (0.59–82.49), respec-
tively. Overall median relapse free survival (RFS) from ASCT 
was 455 (69-1576) days; median RFS of pts with WT1 copies 
>90 (n=3) or 90 (n=10) was 351 (93-368) and 560 (69-1576) 
days (log-rank p=0.003), respectively. One patient with a LK 
WT1 value 90 had an extramedullary relapse. 

Conclusions: these results suggest the possibility to determine 
a quantitative cut-off level of WT1 transcripts in autologous 
PBSC, with higher levels being predictive of contamination of 
LK products with leukemic blasts and predicting an increased 
relapse risk after ASCT. These data, if confi rmed by our ongo-
ing study, will permit us to discriminate pts who can benefi t from 
ASCT from pts who should be addressed to different therapeu-
tic strategies.

P744
Haemophagocytic syndrome after allogeneic 
haematopoietic cell transplantation: more a 
graft-rejection than an infectious process?
R. Redjoul (1), C. Pautas (1), A. Toma (1), H. El Maaroufi  (1), 
J. Maertens (2), S. Vigouroux (3), B. Lioure (4), M. Machaczka (5), 
O. Wagner-Ballon (1), M. Kuentz (1), P. Gaulard (1), S. Maury 
(1), C. Cordonnier (1)
(1)Henri Mondor Hospital (Creteil, FR); (2)University 
Hospital (Leuven, BE); (3)University Hospital (Bordeaux, 
FR); (4)Hautepierre Hospital (Strasbourg, FR); (5)Karolinska 
Institute (Stockholm, SE)

Less than 50 cases of HPS have been so far reported after 
allogeneic HCT, mostly within 2 months after transplant, and 
related to infection. We run a retrospective study within 15 
EBMT centers to collect HPS cases after allogeneic HCT, 
according to Henter et al criteria, 1991, including > 3% hemo-
phagocyting macrophages (Mac) in the marrow. The patients 
were M/F: 4/1, aged 23-65 y; had acute leukemia or myelo-
dysplasia in 4, non-hodgkin lymphoma in 1; 4 were in com-
plete remission; 3 received a myeloablative HCT and 2, a non 
myeloablative HCT, from an HLA-id (n=3), unrelated (n=1) or 
a cord blood (n=1) donor. HPS occurred between d26-d227. 
Infection was documented in 2 patients: EBV+toxoplasmosis in 
1, EBV+VZV+CMV in 1. Four patients died from HPS despite 
treatment, including targeted anti-infectives. 
One of the 3 patients without obvious infection deserves con-
sideration. This 26-y man, transplanted from his HLA id sister 
for ALL in 1st remission after Cy-TBI, had an initial uneventful 
course, except for CMV infection at month 2 and zoster at month 
3. Eight months after HCT, he developed a non-documented 
pneumonia which resolved with cefotaxime. He developed 
severe HPS three weeks later. Investigations for CMV, HSV, 
EBV, HHV8, H1N1, RSV, adenovirus, parvo B19, tuberculosis, 
leishmania, fungi, toxo, 2 BALs, were repeatedly negative. He 
received steroids, IVIG, VP16, rituximab, romiplostim and inf-
liximab. All failed. A marrow aspiration at 18 months, showed 
the persistence of hemophagocytosis. Sex chromosome-spe-
cifi c FISH combined with CD68 staining on marrow showed that 
6% of marrow cells, and most of the activated Mac, were of 
recipient (R) origin. Blood chimerism was concomitantly total 
D. Considering that HPS was due to a chronic reaction from R 
Mac to D blood cells, we gave 3 consecutive D lymphocyte infu-
sions (DLI) to reverse chimerism to full D, including a last T-reg 
depleted DLI (Maury et al. 2010). Two months later, transfusion 
needs and marrow hemophagocytosis were decreased, mar-
row chimerism was full D, but thrombocytopenia persisted. He 
suddenly died from bacterial sepsis at 27 months.
Although HPS after allogeneic HCT is classically a peri-infec-
tive reaction, mainly due to herpes viruses, some late cases 
may be considered as graft rejection and treated accordingly. 
Therefore, once infection has been eliminated, investigating the 
origin (D vs R) of the activated Mac may be of outmost impor-
tance for managing the patient.
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P745
Lenalidomide plus donor lymphocytes infusion after allo-
geneic stem cell transplantation with reduced-intensity 
conditioning in patients with high- risk multiple myeloma
J. El Cheikh, R. Crocchiolo, A.M. Stoppa, S. Furst, L. Castagna, 
C. Faucher, A. Granata, C. Oudin, P. Ladaique, J.M. Schiano 
De Colella, C. Lemarie, B. Calmels, C. Chabannon, D. Blaise
Institut Paoli Calmettes (Marseille, FR)

Introduction: Myeloma relapse is the main cause of death after 
allogeneic stem cell transplantation (Allo-SCT). The aim of our 
study is to evaluate the antimyeloma effect of lenalidomide fol-
lowed of donor lymphocyte infusion (DLI) as adoptive immuno-
therapy after transplantation. 
Patients and methods: Ten patients with refractory myeloma 
were analyzed. The median age at transplantation was 57 
years (46-64); 5 patients (50%) received lenalidomide before 
Allo-SCT. All patients received a RIC including Fludarabine 30 
mg/m² 5 days, ATG 2,5 mg/kg for 2 days and Busilvex 3.2 mg/
kg/day (3 days in 6 patients and 2 days in 4 patients). All but 
one received peripheral blood stem cells (PBSC). Donor was 
HLAid in 6 patients and matched unrelated in 4 patients. 
Patients were treated by lenalidomide if myeloma was progres-
sive or residual disease was observed at day +100 and if no 
GVHD signs were evident. Dosage was variable between 10 
and 25 mg/day. DLI were administered after at least 2 cycles 
of lenalidomide. 
Results: The median time between Allo-SCT and lenalidomide 
was 6 months (3-12). The median initial dose of lenalidomide 
was 15 mg (10-25). The patients received a median of 5 cycles 
(1-9). 6 patients (60%) received an escalating dose of DLI; 1 x 
107/Kg of CD3+cells for the fi rst DLI and 1 x 108/Kg of CD3+cells 
for the second DLI. One patient with GVHD and one patient 
with progressive disease after lenalidomide did not receive DLI. 
Two patients are waiting for DLI. 
The toxicity related to lenalidomide was haematological toxic-
ity grade II in 4 patients (40%) and grade I in 2 patients (20%); 
6 patients (60%) had moderate asthenia. None of our patient 
developed a renal insuffi ciency or thrombo-embolism. 
At the last follow up, 9 patients are alive and 8 of them are on 
treatment. 2 patients achieved complete remission (CR) and 
6 patients partial remission. The 1 year probability of overall 
survival (OS) was 90 % and the progression-free survival (PFS) 
was 80%. 
Conclusions: These data show that i) lenalidomide is well toler-
ated after Allo-SCT; ii) the association with DLI did not offered 
a higher risk of GVHD; iii) an immunological synergistic effect. 
This combination should be further evaluated in a larger cohort 
of patients.

P746
T-cell chimerism does signifi cantly bias overall chimerism 
status after T-cell depleted allogeneic stem cell transplan-
tation and is infl uenced by immunological factors includ-
ing the conditioning regimen, GvHD and CMV serostatus
J.C. Harskamp, P.L.J. van der Heiden, H.M. van Egmond, S.A.J. 
Veld, H.L. Vos, C.J.M. Halkes, H. Veelken, J.H.F. Falkenburg, 
E.W. Marijt
Leiden University Medical Center (Leiden, NL)

Mixed chimerism (MC) after T cell depleted (TCD) allogeneic 
stem cell transplantation (alloSCT) is frequently measured in 
bone marrow (BM) leukocytes and is thought to refl ect the per-
sistence of malignant hematopoietic cell lineages. Most patients 
(pts) are transplanted for myeloid or B cell malignancies and it 
is unclear whether MC in BM leukocytes truly refl ects the per-
sistence of recipient cells in these B or myeloid cell lineages, 
since the total leukocyte chimerism is a composite measure-
ment of chimerism status in different hematopoietic cell line-
ages. We hypothesized that leukocyte MC may be strongly 
infl uenced by T cell chimerism. Since T cell chimerism prob-
ably refl ects survival and expansion of residual recipient and/or 

donor T cells, we hypothesized that T cell chimerism is infl u-
enced by immunological factors controlling T cell expansion. 
To test these hypotheses, detailed lineage specifi c chimerism 
analysis was performed 3 months after TCD alloSCT in 60 pts 
with hematological malignancies. In 72% of the pts analyzed, 
MC was detected in the T cell compartment, with a median per-
centage of 19% (range 1-100). In the BM leukocyte compart-
ment, 47% of the pts were MC with a median percentage of 3% 
(1-22). Of the pts with MC in BM leukocytes, 24% showed MC 
in the T cell compartment and complete donor chimerism in the 
B and myeloid compartment. A signifi cant lower percentage of 
recipient T cells in myelo-ablative (MA) transplanted pts (1% 
(0-100) was detected, as compared to non MA transplanted pts 
(32% (0-100). In MA pts transplanted with a non related donor 
(receiving additional alemtuzumab (ALT) as part of the condi-
tioning regimen) a lower percentage of recipient T cells was 
detected (0% (0-8) as compared to MA pts transplanted with 
a related donor not receiving additional ALT (17.6% (0-100). 
Pts developing GvHD showed a signifi cant lower percentage of 
recipient T cells (1% (0-100) as compared to pts without GvHD 
(52% (0-100). CMV seropositive pts pre-alloSCT showed higher 
percentages recipient CD8 T cells (58% (0-100) as compared 
to CMV seronegative pts (2% (0-100), both transplanted with a 
CMV seronegative donor. In conclusion, these results illustrate 
that BM leukocyte chimerism was strongly infl uenced by T cell 
chimerism, which was in turn infl uenced by the conditioning 
regimen, GvHD and CMV serostatus. Therefore, the persist-
ence of recipient malignant hematopoietic cell lineages should 
be analyzed using lineage specifi c chimerism analysis.

P747
Plasmacytoid dendritic cell reconstitution is faster after 
cord blood than after bone marrow transplantation
P. Cordeiro, E. Charrier, R.M. Brito, M. Harnois, S. Mezziani, 
S. Herblot, F. Le Deist, M. Duval 
CHU Sainte Justine (Montréal, CA)

Natural killer (NK) and plasmacytoid dendritic cells (pDC) are 
innate immune cells that orchestrate the immune defense 
against virus and tumoral cells. After allogeneic stem cells 
transplantation, both pDC and NK cells have been shown to 
independently infl uence transplant outcomes. However, none 
study have directly evaluated the reconstitution of pDC and 
NK cells depending on the stem cell source. We thus aim to 
investigate the reconstitution and the functionality of the pDC/
NK axis after umbilical cord blood (UCBT) versus bone mar-
row transplantation (BMT) in children treated for malignant or 
non-malignant diseases. Absolute numbers and phenotypes 
of pDC and NK cells were monitored by fl ow cytometry during 
the fi rst year post transplantation. pDC and NK cell activations 
were investigated on whole blood cells following overnight in 
vitro stimulation with CpG oligonucleotides or IL-15 and IFN-
respectively. We show that the kinetic of NK cell reconstitution 
is similar after UCBT and BMT and is characterized by a rapid 
increase of blood NK cell numbers associated with a predomi-
nance of CD56bright subset. After in vitro stimulation, NK cell 
activation was not different in patients treated with UCBT or 
with BMT. Interestingly, blood pDC counts reached higher lev-
els following UCBT than following BMT as early as 2 months 
post transplantation and these counts remained elevated dur-
ing the fi rst year post-transplant. We also revealed a higher 
production of IFN-  by unstimulated blood cells from patients 
treated with UCBT as compared to patients treated with BMT. 
This constitutive IFN-  production could not be increased by 
in vitro stimulation with CpG oligonucleotides. In our cohort, 
no signifi cant association between pDC recovery and patient 
outcome following UCBT could be identifi ed. Collectively, these 
data show that the pDC/NK axis is functional following UCBT 
and therefore could represent an appropriate target for innate 
immunity-based immunotherapy.
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P748
Lymphocyte recovery and infused CD34+ cells dose: 
effect on the evolution after autotransplantation
E. Romero, D. Hernández-Maraver, M. Canales, R. Arrieta, A. 
Rodriguez de la Rúa
La Paz University Hospital (Madrid, ES)

Objectives: The number of infused CD34+ cells (CD34+i) has 
been associated with early absolute lymphocyte count (ALC) 
and the outcome undergoing autologous haematopoietic stem 
cell transplantation (HSCT) in patients with hematologic malig-
nancies. ALC < or = 500/ l on day 15 post-HSCT has been 
proposed as an independent risk factor in the evolution of 
these patients. The aim of our study is to analyze the relation-
ship between the number of CD34+i and the days hended to 
reach ALC > or = 500/ l and assess its infl uence on achieving 
a ALC>500/ l on day 15 and the evolution.
Methods: Medical records of 163 patients receiving autologous-
HSCT between January 2003 and March 2010 in La Paz Uni-
versity Hospital were reviewed. The analysis of the relationship 
between CD43+i cells and time to ALC > or = 500/ l was per-
formed by the Spearman correlation coeffi cient (r) and ANOVA 
test, we also applied Cox regression model, ROC curves and 
survival curves of Kaplan-Meier. 
Results: Median CD34+i cells was 2.99x106/Kg(range:0.54-
26.23) and the median of days required to ALC > or = 500/ l
was 14 (range:3-30). We found signifi cant and inversely pro-
porcional relationship between the number of CD34+i and the 
days hended to reach ALC > or = 500/ l in patients with NHL
(r = -0.625; p < 0.001), HL (r = -0.801; p < 0.001) and MM (r = 
-0.662; p < 0.001) according to regresion line: days = -0.981 
x number of CD34+ i + 18.09. Infusion of CD34+ cells > or = 
2.0x106/Kg relates directly and signifi cantly to ALC>500/ l on 
day 15 (RR = 7.77; p < 0.001 (IC95%:5.55-90.25)) and post-
HSCT survival so that ALC > 500/ l (n=97(59.5%)) is associ-
ated with better progression-free survival (PFS) and overall 
survival (OS), than those patients with ALC below this limit (n 
= 66 (40.5%)): PFS 67 months (CI95%:62-73) vs.23 months 
(CI95%:15-31) p<0.001 and OS 82 months (CI95%:78-85) 
vs.55 months (CI95%:44-65) p < 0.001. Multivariate analy-
sis showed that not reaching an ALC > 500/ l on day15 is an 
adverse factor for PFS with HR 7.7 (CI95%:4-14.8) p<0.001, 
and for OS with HR 9.8 (CI95%:3-30.3) p<0.001. 
Conclusions:

The study shows correlation between CD34+i and cellu-
larity and kinetics of lymphocyte recovery, more evident in 
patients with LH 
We confi rm the positive prognosis impact of early ALC>500/

l on the evolution after autotransplantation 
Patients with less than 2.0x106/Kg CD34+i, have 8 time 
less probability to achieve an ALC>or=500/ l on day15 and 
therefore a worse prognosis 
We have obtained a predictive model of lymphocyte recov-
ery based recovery of CD34+i.

P749
Patterns of phagocytic activity of monocytes, 
granulocytes and lymphocytes after haematopoietic 
stem cell transplantation
M. Döring (1), I. Müller (2), A. Erbacher (1), R. Handgretinger 
(1), M. Hofbeck (1), G. Kerst (1)
(1)Children`s Hospital (Tübingen, DE); (2)University Medical 
Center Hamburg-Eppendorf (Hamburg, DE)

Background: Transplant related adverse events are a major 
cause of morbidity and mortality in pediatric patients after high 
dose chemotherapy and hematopoietic stem cell transplan-
tation (HSCT). T cell depletion of the graft, post transplant 
immune defi ciency, extensive immunosuppression, and pro-
found granulocytopenia are known risk factors for life threat-
ening bacterial, viral, fungal infections as well as acute graft 
versus host disease (GvHD). Phagocytosis presents a major 

1)

2)

3)

4)

mechanism contributing to the clearance of pathogens and cell 
debris. We hypothesized that phagocytic activity might likewise 
be altered during adverse events after HSCT. We conducted 
a pilot study and analyzed the phagocytic activity of mono-
cytes, granulocytes and lymphocytes before, during and up to 
one year after HSCT and in particular during transplant-related 
adverse events. 
Patients and methods: The patient group consisted of 25 
immune compromised pediatric patients and young adults with 
hemato-oncological malignancies and immunodefi ciency disor-
ders (median of age 9.0 years). Normal values of phagocytic 
activity of granulocytes, monocytes and lymphocytes were ana-
lyzed from a control group of healthy children and young adults 
(n = 36). The period of analysis began with the day before the 
conditioning regimen was started until 365 days after HSCT. 
Phagocytic activity was determined by FITC marked Escherichia 
coli bacteria by fl owcytometric analysis. 
Results: The median analysis period in the patient group was 
213 days (range 45-382 days). After HSCT the phagocytic 
activity of monocytes, granulocytes, and lymphocytes was not 
altered in general. However, during the conditioning period, a 
signifi cant decrease of phagocytic activity of monocytes was 
observed along with a signifi cant increase of phagocytic activ-
ity of granulocytes. During adverse events after HSCT, we 
observed a diverse pattern of phagocytic activity. A signifi -
cant increase occurred during sepsis and bacterial infection, 
however not during viral or fungal infection. The occurrence 
of GvHD also did not lead to changes in phagocytic activity of 
monocytes, granulocytes and lymphocytes.
Conclusion: During adverse events after HSCT diverse patterns 
of phagocytic activity of monocytes and granulocytes could be 
observed. We conclude that these alterations contributes to an 
altered immune response during adverse events after HSCT.

P750
Successful engraftment after allogeneic haematopoietic 
cell transplantation in patients with myelofi brosis after 
treatment with the JAK2-inhibitor INCB018424
L. Braunert, N. Jäkel, T. Lange, N. Basara, D. Niederwieser, 
H. Al-Ali
University of Leipzig (Leipzig, DE)

Clinical symptoms of myelofi brosis (MF) include progressive 
splenomegaly, cytopenias and constitutional symptoms. MF 
could also progress to blast transformation and fi nally to the 
death of the patient. 
Management of patients with MF is a challenge to hematolo-
gists. Treatment options are limited. Allogeneic hematopoietic 
cell transplantation (HCT) remains the only curative treatment 
approach. However, such therapy is complicated by a high non-
relapse related morbidity and mortality. The recent discovery 
of the JAK2V617F mutation in patients with myeloproliferative 
neoplasias was followed by the development of several JAK2-
inhibitors that are currently being evaluated in clinical studies. 
We report on 3 patients (pts) with MF (Pt 1 (48 years (y), 
female)=JAK2V617F negative, Lille score 2; Pt 2 (57 y, 
female)=JAK2V617F negative, Lille score 2; Pt 3 (66 y, male)= 
JAK2V617F positive, Lille score 1). Therapy with the JAK2-
inhibitor INCB018424 (15 mg BID) was started in December 
2009. After a median of 7 (range 5-10) months of JAK2-inhibi-
tor-therapy, an allogeneic HCT from a mismatched unrelated 
donor in Pt 1 and Pt 3 and a HLA identical sibling in Pt 2 has 
been performed because of persistent splenomegaly in two and 
progressive leucocytosis in the third patient. Conditioning regi-
mens comprised cyclophosphamide (Cyclo, 60 mg/kg/d over 2 
days), total body irradiation (TBI, 12 Gy over 3 days) and Thy-
moglobulin (2 mg/kg/d over 3 days) in Pt 1, Cyclo (60 mg/kg/d 
over 2 days) and Busulfan (16 mg/kg/d over 4 days) in Pt 2, 
and Fludarabine (30 mg/m²/d over 3 days) and TBI (2 Gy on 
day 0) in Pt 3. A median of 6.5 x 106/kgKG (range 5.47-7.9 x 
106) peripheral hematopoietic progenitor cells mobilized from 
peripheral blood were infused. At a median follow up of 4 (range 
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2-7) months post-transplantation course was unremarkable. 
Hematologic engraftment was on time with ANC>0.5/nl on day 
18 (range 14-21) and platelets>20/nl on day 17 (range 14-22). 
Marrow examination on day +28 for chimerism analyses moni-
tored by PCR of polymorphic micro satellite regions showed a 
median of 90% (range 77-100) donor cells. 
We show that allogeneic HCT after treatment with the JAK2-
inhibitor INCB018424 is feasible and does not preclude suc-
cessful engraftment. Prospective studies are required to 
determine whether or not the Jak2-inhibitor is able to reduce 
pre-transplant morbidity and/or non-relapse related morbidity 
and mortality after HCT.

P751
Resistant pure red cell aplasia after allogeneic stem cell
L.A. Kuzmina, N.A. Petinati, I.V. Tauson, L. Lubimova, M.N. 
Vasileva, E. Parovichnikova, E. Gribanova, K.I. Ntanisian, N. 
Kalinin, V.G. Savchenko
National Research Center for Hematology (Moscow, RU)

ABO-mismatch is not a contraindication for haematopoietic 
stem cell transplantation (HSCT) but it is associated with spe-
cifi c problems. Delayed donor red cell engraftment and pure 
red cell aplasia (PRCA) are rare, but well-known complication 
of major ABO-incompatible HSCT. It is associated with inhibi-
tion of donor erythroid progenitors by residual host isohemag-
glutinins.
We report a 50-yeas-old woman with acute myeloid leuke-
mia who developed PRCA after HSCT. Her sibling donor 
was HLA identical and ABO incompatible. Patient had blood 
group O(I)Rh+ before transplantation, bone marrow donor 
was A(II)Rh+. Conditioning regimen was non-myeloablative 
(fl udarabine 180 mg/kg + busulphan 8 mg/kg + ATG 40 mg/kg). 
The white blood cells recovered more than 1.0x109/l at day +20 
after HSCT, platelet cells number was more than 50x109/l at 
day +17 after HSCT. There was hematological and molecular 
remission during all observation time after HSCT. But there 
was no red blood cells precursors in the bone marrow 1 and 
2 months after HSCT. There was no more than 0-1‰ reticu-
locytes in blood and there was no red blood cells of donor’s 
type A(II). Patient had severe anemia and she was transfusion-
dependent. Isohemagglutinins  and ; were detected during 
observation time. 2,5-3 months after HSCT fi ve procedures of 
plasmapheresis were done without any response. 112 days 
after HSCT rituximab was administrated in the dose 200 mg/m² 
(300 mg). All therapy was ineffective.
It was decided to adsorb -isohemagglutinins with adsorption 
columns – ABO Adsopak®-A (Pocard, Russia). Seven proce-
dures of immunoadsorption were done (152, 154, 159, 171, 
174, 187 and 199 days after HSCT). No -isohemagglutinins
were detected after the third procedure. The reticulocytes 
number increased to 40‰. 178 days after HSCT red cells A(II) 
appeared (5%). Red blood cells precursors in the bone marrow 
became 20%. The day +206 after HSCT donor’s type red cells 
constituted to 90%. No complications were registered. So we 
noted fast red cells recovery. 
Immunoadsorption was very effective and it shoud be consid-
ered a treatment option for resistant PRCA.

P752
Analysis of lymphocyte subset reconstitution in patients 
with allogeneic haematopoietic stem cell transplantation 
and infl uence of pre-transplant CMV serological status. 
A single-centre experience
C. Jinca (1), S. Arghirescu (1), A. Oprisoni (1), L. Balint-Gib (2), 
A. Isac (2), M. Baica (2), V. Ordodi (1), M. Serban (1)
(1)University of Medicine and Pharmacy (Timisoara, RO); 
(2)Emergency Children’s Hospital “L. Turcanu” (Timisoara, RO)

Introduction: Delayed immunologic reconstitution in the recipi-
ent after allogeneic haematopoietic stem cell transplantation 

(HSCT) represents a major concern for the long-term follow up 
due to its role in post-transplant infectious morbidity, including 
viral reactivations. 
Objectives: This single center retrospective study addresses 
the issue of immunologic reconstitution of lymphocyte subsets 
after allogeneic HSCT and its potential relationship to the pre-
transplant cytomegalovirus (CMV) serological status.
Patients and methods. 16 patients receiving allogeneic HSCT 
in our center between 2003 and 2009 have been enrolled in this 
study. Three patients with severe aplastic anemia, 6 with acute 
myelogenous leukemia, 5 with acute lymphoblastic leukemia, 1 
with myelodysplastic syndrome and 1 chronic granulomatous 
disease. The immune reconstitution was assessed for B, T and 
NK cells by fl owcytometry at 1, 3, 6, 9, 12 months and at 2 
years post-transplant.
Results: 5 –year overall survival of the cohort was 87.5%. The 
most delayed reconstitution characterized CD3+ CD4+ lym-
phocytes with a median time to reach the 10th percentile abso-
lute value for age (p10 AV) at 9.2 months, although earlier in 
younger patients. The NK cell reconstitution was delayed as 
well, with a median time to reach p10 AV at 5.1 months. Regard-
ing the CD19+ compartment, they reached p10 AV at a median 
time of 4 months. A percent of 12.5 % of the recipients were 
CMV negative whereas 18.75% of donors were CMV negative. 
One single donor-recipient pair was CMV negative. Patients 
receiving grafts from CMV positive donors had interestingly 
earlier and enhanced recovery of CD8+ T cells, as compared to 
patients transplanted from CMV negative donors. 
Conclusions: Reconstitution of CD8+ lymphocytes was 
enhanced in recipients receiving grafts from CMV positive 
donors as compared to grafts from CMV negative donors, 
whereas CD4+ cells had a rather delayed reconstitution in the 
whole cohort, especially in elder patients.

P753
Does level of chimerism predict graft rejection and graft 
failure in HSCT? – A single-centre experience
T.S. Lukanov (1), B. Avramova (2), M. Ivanova (1), M. Yordanova 
(2), D. Konstantinov (2), A. Georgieva (1), V. Varbanova (1), 
D. Bobev (2), E. Naumova (1)
(1)University Hospital “Alexandrovska” (Sofi a, BG); (2)Specialized 
Hospital for Pediatric Oncohematology (Sofi a, BG)

Post-transplantation events such as GVHD, graft rejection (GR) 
and disease relapse are major complications in Hematopoietic 
Stem Cell Transplantation (HSCT). Thus their early prediction 
is of a signifi cant importance for patient’s surveillance. Chi-
merism analysis is considered as a powerful tool which allows 
close monitoring of the engraftment and contributes to better 
outcome of the transplantation. Here, we evaluate the predic-
tive role of chimerism as well as the relation between the dis-
ease and the chimerism status.
Materials and methods: We analyzed 39 patients (12 from 
MUD, and 27 from MRD) with blood malignant and non-malig-
nant diseases that were transplanted in the period 2005-2010 
- 16 patients with ALL, 12 with AML, 1 with CML, 7 with Tha-
lassaemia and 3 with ASAA. 34 recipients were transplanted 
from HLA matched donor and 5 from mismatched donor. Stem 
cell sources were bone marrow (4), peripheral blood stem cells 
(33), and cord blood (2 patients, 3 units). All patients and donors 
were previously typed for HLA-A, -B, -C, -DRB1, and –DQB1 
using PCR-SBT technique. Chimerism levels were defi ned by 
PCR-STR method. 
Results: Complete donor chimerism (donor cells >99%) was 
achieved in 62% of patients (83% of patients with malignant 
diseases and 17% of non-malignant cases), whereas persistent 
mixed chimerism was more common in non-malignant patients 
– 30% vs. 17%. Additionally, in 4 of the patients with non-malig-
nant diseases (40%) a graft rejection was observed compared 
to only 2 of the cancer patients (7%). In 4 of those cases, GR 
could be predicted much earlier than it was diagnosed by the 
physicians. Prediction was based on the chimerism results 
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showing progressive increasing of MC or its complete absence. 
The fi fth patient had developed GR before a chimerism sample 
was sent to the laboratory. Fifteen patients developed GVHD 
– 14 with malignant diseases (8 ALL and 6 AML), and only one 
with non-malignant (Thalassaemia). All of them were trans-
planted from PBSC. Cord blood units had been transplanted to 
1 patient with AML (2 CB units from MUDs) and 1 with Thalas-
saemia (1 CB unit from MRD). Both of them developed graft 
rejection approximately 100 days after transplantation. 
Conclusion: Our study showed the importance of chimerism 
analysis for the outcome of HSCT, especially to predict graft 
rejection and failure. A relation between the MC and malignant 
and non-malignant diseases could be speculated.

Infectious complications

P754
Antagonism of vasoactive intestinal peptide activity 
stimulates anti-viral immunity and protects transplant 
recipients from murine cytomegalovirus infection
E. Waller, J.-M. Li, Y. Wang, M. Hossain
Winship Cancer Institute (Atlanta, US)

Background: Vasoactive intestinal peptide (VIP) induces regu-
latory dendritic cells (DC) that limit graft-versus-host disease 
(GvHD) in allogeneic hematopoietic stem cell transplantation 
(allo-HSCT) recipients. We recently reported that VIP knock-
out (KO) mice and transplant recipients having VIP KO hemat-
opoietic cells are resistant to murine murine cytomegaolovirus 
(mCMV) infection and have improved kinetics of anti-viral 
immune responses. We hypothesized that selective targeting 
of VIP signaling in immune cells could enhance anti-viral and 
anti-tumor immunity in murine models of mCMV infection. 
Methods: Anti-viral immunity in syngeneic HSCT recipients 
transplanted with VIP-KO BM and graded doses of VIP-KO 
T-cells was determined by infecting them with lethal doses of 
mCMV. Anti-viral immunity in normal C57BL/6 (B6), B6 VIP 

KO and/or Balb/c mice were treated with 10 g VIP antagonist/
mouse or PBS s.c. daily for 8 days and challenged with lethal 
doses (LD50 and LD90) of mCMV on 2nd day of treatment. 
Viral load/liver on day 3, 10 and 18 post infection was meas-
ured by a plaque assay; anti-viral T-cells were measured by 
FACS using mCMV-peptide-specifi c MHC tetramer. 
Results: MCMV infected VIP-KO mice and syngeneic recipi-
ents of VIP-KO hematopoietic cells had faster viral clearance 
compared to WT mice and syngeneic recipients with WT 
hematopoietic cells. Increased viral clearance is associated 
with increased numbers and enhanced cytolytic activity of IFN-
g+ NK cells and more Th1/Tc1 polarized and CMV-tetramer+ 
CD8+ T-cells, with fewer IL-10+ and PDL1+ T-cells compared 
with WT T-cells. Allogeneic HSCT recipients with VIP-KO BM 
and graded doses of VIP-KO T-cells also showed enhanced 
anti-viral immunity without increasing GvHD. Subcutaneous 
administration of VIP antagonist for eight days in normal B6 
or Balb/c mice had better survival following lethal doses of 
mCMV infection (Figure 1), had >90 percentage reduction of 
viral load/liver and had increased numbers of IFN-g+ NK and 
NKT cells per spleen compared to the mice treated with PBS. 
Daily injections of VIP antagonist did not cause any deleterious 
effect compared with the PBS-treated mice. 
Conclusion: VIP signaling inhibits regulatory immune mecha-
nisms and increases innate and adaptive anti-viral immunity 
without increasing GvHD. Selective targeting of VIP-signaling 
represents a novel therapeutic approach to enhance anti-viral 
immunity in the settings of immunodefi ciency and allo HSCT.

P755
Cidofovir is effective and well tolerated in the treatment 
of patients with ganciclovir refractory cytomegalovirus 
infection after allogeneic stem cell transplantation
S. Nagra, N. Duncan, B. Kishore, H. Osman, S. Mazumdar, 
M. Cook, C. Craddock
Queen Elizabeth Hospital (Birmingham, UK)

Introduction: Cytomegalovirus (CMV) infection and disease 
continue to represent signifi cant complications after allogeneic 
stem cell transplantation (SCT). Ganciclovir (GCV), whether 
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administered pre-emptively or prophylactically, is associated 
with substantial haematological toxicity and new treatment 
strategies are required. Cidofovir (CDF), a nucleotide analogue 
with a broad anti-viral spectrum, has proven activity in patients 
with CMV disease but there is limited data concerning its role in 
the management of CMV infection refractory to GCV. We have 
therefore studied the tolerability and clinical activity of CDF in 
55 patients with GCV refractory CMV infection occurring after 
allogeneic SCT.
Patients and methods: 55 patients were treated with CDF at a 
dose of 5mg/kg weekly adjusted for renal function. The median 
number of doses of CDF administered was 4 (range 1-19) and 
the median starting dose was 277.5mg (3.8mg/kg). Indications 
for commencement of CDF therapy were persistent viraemia 
after 2 weeks of GCV therapy (n=35), cytopenia associated 
with GCV treatment (n=11), CMV disease developing on GCV 
therapy (n=7) and CMV reactivation prior to neutrophil engraft-
ment (n=2). 50 patients had received in vivo alemtuzumab (10 
mg/day x 5 days) in addition to ciclosporin as GVHD prophy-
laxis. In 29 patients donor and recipient were CMV seropositive 
and in 26 the patient but not the donor was CMV seropositive. 
Results: 43 (78%) patients treated with CDF cleared CMV 
viremia and discontinued all anti-viral therapy. Of note 7 of 8 
patients with CMV disease responded with disease eradica-
tion. 8 (15%) patients died before clearance of CMV infection 
but only one patient died of CMV disease. The major complica-
tion of CDF therapy was renal toxicity: in 13 patients (24%) the 
serum creatinine doubled and 3 patients required renal dialysis. 
The incidence of Grade 3 or 4 neutropenia was 9% and no 
patient developed graft failure requiring stem cell reinfusion. 
27/55 patients treated with CDF are alive with a median follow 
up of 19 months (range 3-62 months). 
Conclusion: CDF is an effective therapy in patients with GCV 
refractory CMV infection and has notable activity in CMV 
disease. Renal toxicity in this complex patient population 
appears to be acceptable and there is only modest haema-
tological toxicity. CDF should be considered standard of care 
in patients with GCV refractory CMV infection after allogeneic 
transplantation.

P756
Post-transplant CMV reactivation after CBT: the role of 
delayed immune reconstitution or donor’s seronegativity?
A.M. Raiola, M. Mikulska, E. Tedone, S. Geroldi, S. Bregante, R. 
Varaldo, T. Lamparelli, C. di Grazia, S. Annunziata, F. Frassoni, 
C. Viscoli, A. Bacigalupo
S.Martino’s Hospital (Genoa, IT)

Allogeneic cord blood transplantation (CBT) is being increas-
ingly used but immune recovery is reported as delayed. The 
aim of this study is to compare CMV infections in CBT recipi-
ents with transplants from unrelated or family mismatched 
donors (referred to as alternative donors).
CMV infection was monitored by pp65 antigenemia, late infec-
tion was defi ned as > 100 days after HSCT. The cumulative 
incidence (CI) and survival were calculated by means of Kap-
lan-Meier method, log rank test. Overall, 136 consecutive trans-
plants in seropositive recipients were identifi ed and divided 
according to donor type ad serostatus into: 

 38 D+/R+ alternative transplant, 
 29 D-/R+ alternative transplant and 
 69 D-/R+ CBT. Median follow-up was 257 days (1-1328).

CI of CMV infection was slightly higher in D-/R+: D-/R+ alter-
native 69%, D-/R+ CBT 72.5% and D+/R+ alternative 55.3%, 
p=0.2). Late infection was signifi cantly more frequent in D-/R+ 
group: D-/R+ alternative 60%, D-/R+ CBT 67.4% and D+/R+ 
alternative 7.4%, p<0.001, fi gure 1). The time from the fi rst to 
last positive antigenemia was 11 days (range, 1-249) for D+/
R+ alternative group versus 126 days (range, 1-794) for D-/
R+ alternative group (p=0.006), and versus 106 days (range, 
1-674) for D-/R+ CBT (p<0.0001). There was no difference in 
overall survival between D+/R+ and D-/R+ groups (p=0.98).

1)
2)
3)

In conclusion, characteristics of CMV infection were similar in 
D-/R+ CBT and D-/R+ alternative transplant group, and differed 
importantly from D+/R+ alternative transplant group. The bur-
den of CMV morbidity, related mostly to late infection, seems 
to be associated rather with donor serostatus than with CBT-
related immunodefi ciency.

P757
Immunomonitoring of adenovirus infectious risk and of 
specifi c cytotoxic lymphocytes infusion in paediatric 
haematopoietic stem cell transplantation
V. Guérin-El Khourouj, J.-H. Dalle, B. Pédron, K. Yakouben, 
D. Bensoussan, D. Jorge Cordeiro, L. Peltier, M. Ouachée-
Chardin, A. Baruchel, G. Sterkers
Robert Debré Hospital (Paris, FR)

Background: The profi le of adenovirus (AdV)-specifi c T-cells 
immune recovery that could best predict the capacity of immu-
nocompromised host to fi ght AdV is unclear. 
Methods: To this aim, 47 paediatric patients were enrolled for at 
least 3 months at time of hematopoietic-stem cell transplanta-
tion (HSCT) either with genoidentical (n=23), unrelated (n=18 of 
which nine 10/10 and nine 9/10 HLA-matched) or unrelated cord-
blood transplantation (n=6). Enumeration of AdV-specifi c CD4 
T-cells secreting cytokines (fl ow-cytometry) and proliferative-
responses to AdV (3HT-incorporation) were evaluated at least at 
month 1, 3 and 6 post-HSCT and linked to AdV-DNAemia (per-
formed weekly the fi rst 3 months) and/or to clinical symptoms.
Results: i) 44/47 patients did not evidence AdV-DNAemia. 32 
out of 44 (73%) developed CD4-mediated IFNg-responses to 
AdV (median 0.36 CD4/ l of blood) since the fi rst month post-
HSCT (n=11: 8 genoidentical and 3 unrelated) or the third month 
(n=21 additional patients). At 3 months, both incidence and level 
intensities of AdV-specifi c CD4 appeared similar in genoidenti-
cal and unrelated BMT (70% and 80%; 0.36 and 0.21 CD4/ l,
respectively) and not statistically different from age-matched 
controls (76%; 1.35 CD4/ l) whereas cord-blood transplanted 
patients exhibited similar incidence but higher level intensities 
(67%; 1.49 CD4/ l). Polyfunctional (IL2+/IFNg+) and prolifera-
tive responses appeared later since the third month. 
ii) Three out of four 9/10 HLA-matched unrelated HSCT that did 
not develop immunity to AdV presented chemotherapy resistant 
AdV-DNAemia at 3 to 5 months post-HSCT and subsequent 
AdV-related severe diseases. Two were treated with AdV-spe-
cifi c cytotoxic lymphocytes (CTL) infusion. AdV-PCR became 
negative while IFNg responses to the virus developed, followed 
by the development of long-lasting proliferative and polyfunc-
tional IL2+/IFNg+ responses. 
Conclusion: Monitoring, since month 1 post-HSCT, of IFNg-
secreting AdV-specifi c CD4 appears suitable for early detec-
tion of patients at low risk. Undetectable responses at month 3, 
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in 9/10 HLA-matched unrelated HSCT, could confer a risk of 
severe infection. Polyfunctional cytokine responses could be 
used as a signature of long-term protection.

P758
Respective performance of a proliferative and a cytokine 
assay to monitor infl uenza vaccine immunogenicity
V. Guérin-El Khourouj, M.L. Frémond, M. Duchamp, B. Pédron, 
A. Baruchel, G. Sterkers, J.-H. Dalle
Robert Debré Hospital (Paris, FR)

Objective: In pediatric hematopoietic-stem cell transplantation 
(HSCT), analysis of vaccine immunogenicity could use cellu-
lar instead of humoral assays to avoid IgIV interference. No 
standardized and reproducible cellular assay is available to do 
so. Here, we evaluated comparatively the performance of a 
proliferative and a cytokine production assay for the monitoring 
of responses to infl uenza in children vaccinated within the fi rst 
year post-HSCT.
Methods: 28 HSCT recipients, aged 4.8y (1.4-16.9) were trans-
planted after myeloablative conditioning, during the 2009-2010 
infl uenza season. 14 were vaccinated with one (n=3) or two 
(n=11) doses of the adjuvanted (Pandemrix®, n=6) or non-adju-
vanted (Panenza®, n=8) pandemic H1N1 vaccine at 171 days 
(76-330) post-HSCT; 4 were also vaccinated with the seasonal 
vaccine (Vaxigrip®). 14 were not vaccinated, of whom one devel-
oped H1N1 fl u. 7 healthy H1N1-vaccinated individuals >13y of 
age were used as controls. T-cell proliferation (3HT incorpo-
ration) and enumeration, by fl ow cytometry, of IFN-g and IL2 
secreting CD4+ T-cells in response to inactivated H1N1 and 
H3N2 viruses were compared in the four groups.
Results: i) 12/14 (86%) vaccinated HSCT evidenced prolifera-
tive responses to H1N1 with stimulation index (SI)  9 of whom 
11 also responded to H3N2, irrespective of vaccination with 
Vaxigrip® (n=4) or with the only H1N1 vaccine (n=7). Incidences 
and intensity levels of proliferative responses to H1N1 and to 
H3N2 were similar in vaccinated HSCT and controls.
ii) In contrast, only 2/13 (15%) non-vaccinated and non-infected 
HSCT recipients had SI 9 to H1N1 and /or H3N2 and responses 
intensity levels were lower (p<0.003) compared to vaccinated 
HSCT.
iii) Cytokine responses to H1N1 and to H3N2 reached the 
threshold of detection respectively in 67% and 56% of vacci-
nated HSCT but in 29% and 100% of vaccinated controls. When 

observed, cytokine responses involved predominant IL2+/IFNg+ 
responses in controls but IL2+/IFNg- in vaccinated HSCT.
iv) Finally, high proliferative and cytokine responses to both 
H1N1 and H3N2 were observed in the only fl u-infected HSCT 
recipient in whom IL2+/IFNg+ responses predominated. 
Conclusion: Proliferative assays could be more sensitive than 
cytokine assays to monitor inactivated infl uenza vaccine. Both 
assays revealed heterosubtypic responses to H1N1 vaccine. 
Further studies are required to link together distinct profi les of 
cytokine responses and protection.

P759
Clinical features and outcome of 2009-infl uenza A (H1N1) 
after allogeneic haematopoietic stem cell transplantation
B. Mohty, Y. Thomas, M. Vukicevic, M. Nagy, E. Levrat, M. 
Bernimoulin, L. Kaiser, E. Roosnek, J. Passweg, Y. Chalandon
Geneva University Hospital (Geneva, CH)

Objectives: The impact of the 2009 H1N1-Infl uenza A (H1N1) 
pandemic in allogeneic hematopoietic stem cell transplant 
recipients (allo-HSCT) is not yet well defi ned. The aim of this 
study was to better characterize the features and outcome of 
this novel infection among adult allo-HSCT recipients.
Methods: Between May 2009 and May 2010, all allo-HSCT who 
presented with respiratory symptoms were PCR-screened for 
the presence of H1N1 virus. Oseltamivir resistance and viral 
loads were assessed at the discretion of the treating physician. 
Complete clinical and biological chart reviews were performed 
for all cases.
Results: During the study period, 10 of 248 patients followed at 
the Geneva University Hospital had a confi rmed H1N1-infec-
tion, representing an overall incidence of 4% (95% CI, 2-7%). 
Close contact with children was the most commonly suspected 
mode of transmission (50%). With regards to their immunologi-
cal status, all patients but one had been vaccinated against 
seasonal infl uenza and 5 against H1N1-infl uenza. Upper 
and lower respiratory tract infection were present in 8 and 5 
patients, respectively. The median duration of symptoms before 
diagnosis confi rmation was 2.5 (range 0-15) days. Lymphope-
nia < 1G/l was the most frequent biological abnormality (60%). 
All patients received oseltamivir that was initiated at a median 
of 3 (range, 0-8) days after symptoms onset for a median dura-
tion of 6.5 (range, 5-20) days. Six patients had other associ-
ated viral or bacterial pathogens in respiratory secretions. Eight 
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received systemic antibiotics in addition to antiviral treatment. 
Three patients with signifi cant comorbidities and graft-versus-
host disease had severe infection with prolonged viral shed-
ding and required mechanical ventilation. In those patients, 
IV zanamivir was given in addition to oseltamivir for a median 
period of 15 (range, 8-20) days. Sequencing of the neuramini-
dase gene showed an oseltamivir resistant strain in 2 patients 
who died subsequently despite intensive therapy, giving a case 
fatality rate of 20%.
Conclusion: In all, though most allo-HSCT had mild symptoms 
from H1N1-infection, heavy immunosuppression and emer-
gence of oseltamivir resistance were likely responsible for a 
substantial morbidity, further highlighting the need for vaccina-
tion and monitoring of close contacts and family households, 
especially children.

P760
High titres of pre-existing adenovirus serotype-specifi c 
neutralizing antibodies predict viral reactivation after 
allogeneic stem cell transplantation in children
L.A. Veltrop-Duits, T. van Vreeswijk, B. Heemskerk, 
J.C. Thijssen, R. El Seady, E. Jol-van der Zijde, E.C.J. Claas, 
A.C. Lankester, M.J.D. van Tol, M.W. Schilham
Leiden University Medical Center (Leiden, NL)

Objectives: Human adenovirus (HAdV) infections are frequent 
in children after allogeneic stem cell transplantation (SCT) 
and may have a fatal course. Whether these infections occur 
through reactivation of endogenous virus or are transmitted via 
the graft remains a matter of debate. 
Methods: In a cohort of 24 pediatric patients who received SCT, 
35 infections with one or more of 5 serotypes of HAdV, i.e. 1, 2, 
5, 6 and 31, were detected by culture. Serum titers of serotype-
specifi c neutralizing antibodies (NAb) against these 5 serotypes 
of HAdV were measured before transplantation. Graft material 
was analyzed for the presence of HAdV DNA. 
Results: High titers of NAb against a certain serotype in the recip-
ient prior to SCT, likely refl ecting previous infection, appeared 
to predispose for infection with the same serotype after SCT, 
instead of conferring protection. Because in only one case of 
41 samples of graft material, a very low level of HAdV DNA was 
detected, it is unlikely that HAdV is transferred from the donor. 
Conclusion: Together, these data suggest that adenoviral com-
plications after SCT are caused by reactivation of endogenous 
persistent HAdV rather than by de novo infection from donor 
or environment. This observation may offer a strategy of pro-
phylactic treatment of high risk patients before SCT to prevent 
infectious complications after allogeneic SCT.

P761
Prior invasive mould infections are not a major risk 
factor for death in patients who undergo allogeneic 
haematopoetic stem cell transplantation
L. Best (1), R. Lewis (2), D. Kontoyiannis (1)
(1)The University of Texas (Houston, US); (2)University of 
Houston (Houston, US)

Background: Advances in allogeneic HSCT over the last dec-
ade have reduced organ damage, infection and acute GVHD. 
With improved diagnostics and antifungal treatment, we hypoth-
esized that invasive mold infections (IMIs) prior to allo-HSCT 
would no longer represent a signifi cant risk factor for patient 
death after transplant.
Methods: We identifi ed AML or MDS patients who developed 
an IMI documented by MSG/EORTC criteria prior to allogeneic 
HSCT at M.D. Anderson Cancer Center during 2005-2008. We 
collected data on the transplant procedure and complications, 
co-morbidities and infections. Variables screened by univari-
ate analysis were fi tted to a multivariate regression models to 
assess independent risk factors associated fungal relapse and 
survival.

Results: 60 patients were identifi ed (52 AML, 8 MDS). Most 
had active (30%) or refractory (53%) leukemia at the time of 
allo-HSCT and received mold-active secondary prophylaxis 
(54%). Most IMIs were not microbiologically documented 
(58%). The most common documented IMIs were Aspergillus 
(23%), Mucorales (8%), Curvularia (3%) and Fusarium (2%). 
Treatment for the IMI prior to transplant included combination 
(66%); single agent (29%) or triple drug regimens (5%), which 
consisted of triazole-echinocandin combinations (28%); lipid 
amphotericin B (LAMB)-echinocandin (23%), LAMB mono-
therapy (17%), LAMB-triazole (15%), or triazole montherapy 
(10%). Most patients had complete (62%) or partial (15%) 
response to treatment prior to transplant, with fewer patients 
exhibiting evidence of stable disease (13%) or progression 
(7%) on therapy. Most patients with prior IMIs (73%) did not 
develop a recurrent or new infection after transplant, whereas 
12% of patients relapsed, 10% failed secondary prophylaxis, 
and 5% developed a breakthrough infection. Risk factors for 
recurrent infection included poor response of initial IMI (P=0.03) 
and TNF-  inhibitor therapy (P=0.001). Secondary prophylaxis 
modestly reduced the risk of recurrent IMI (P=0.07). Survival 
at 6 months (64%) and 1 year (57%) was similar in all patient 
groups. Status of the underlying malignancy was the most 
important factor infl uencing 1 year survival (OR 1.5; 95% CI 
0.94-2.5; P=0.08).
Conclusions: Most patients with prior IMIs did not develop evi-
dence of relapsed IMI following allogeneic HSCT, especially if 
they had good response to initial treatment. Our data suggest 
that prior IMI should only be considered a “soft contraindication” 
to subsequent allo-HSCT.

P762
BK virus infection in paediatric stem cell transplant 
recipients - does it matter?
E. Kacinska-Pfaller (1), T. Lion (2), D. Jugovic (2), M. Rauch (2), 
A. Lawitschka (1), C. Peters (1), G. Mann (1), S. Matthes (1)
(1)St. Anna Children’s Hospital (Vienna, AT); (2)Children’s 
Cancer Research Institute (Vienna, AT)

Polyoma BK virus (BKV) associated haemorrhagic cystitis (HC) 
is a severe complication following allogeneic stem cell trans-
plantation (SCT). 
BKV was screened weekly between day -10 until day +100 by 
quantitative PCR in urine and peripheral blood (PB) in 92 con-
secutive pediatric allogeneic SCT recipients. Median age was 
8.3 years; 61 patients underwent SCT for malignant and 31 
patients for non-malignant diseases. Conditioning regimen was 
myeloablative in 53 and reduced intensity in 39 cases. 
Urinary excretion of BKV was detectable in 42 patients (46%) 
with a median viral load of 105 (range 102 – 1011) per ml. In 14% 
of cases BKV was also detectable in PB (median viral load 
10³/ml, range 10²-105). Thirteen/19 (68%) cases with a viral load 
in urine >1x108 developed viremia in contrast to 0/79 cases with 
a viral load below 108 (p< 0.0001). Ten out of 19 (53%) patients 
with a viral load in urine >1x108 developed HC. HC was associ-
ated with a viral load >108 in urine in all cases. 
Overall BKV infection did not correlate with donor-type (matched 
sibling 50%, matched unrelated 64%, haploidentical 40%), con-
ditioning regimen (myeloablative 57%, reduced intensity 31%), 
T-cell depletion (61% without, 43% with T-cell depletion) and 
graft-versus-host disease (GvHD grade 0-II: 65%, grade III-IV: 
53%), however in none of 13 transplants without in-vivo or ex-
vivo T-cell depletion BKV was detectable in PB.
Virus associated transplant related mortality (TRM) was 
observed in 4/37 (11%) cases without BKV infection, 3/41 (7%) 
cases with BK-viruria and 5/13 (38%) patients with BK-viremia 
(p=0.003).
BKV shedding in urine is frequently detected following SCT but 
is associated with HC in only 24%. However, a high viral load 
in urine is a signifi cant risk factor for HC in children after SCT. 
Quantitative PCR may be a helpful tool concerning preemptive 
treatment strategies.
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BK-viremia seems to refl ect the degree of overall immunosup-
pression due to either T-cell depletion or GvHD.

P763
Comparison of EBV viral load in plasma, buffy-coat and 
whole blood of haematopoietic stem cell transplant 
recipients at risk of developing post-transplant 
lymphoproliferative disease
D. Oliveira (1), A.C. Mamana (1), A.F. Tateno (1), A.C. Dos 
Santos (2), G.H. Rocha (2), M. Mauad (2), M.P. De Souza (2), 
V. Colturato (2), C.M. Machado (1)
(1)University of Sao Paulo (Sao Paulo, BR); (2)Fundação 
Amaral Carvalho (Jau, BR)

The monitoring of EBV viral load is recommended in HSCT 
recipients at risk of developing post-transplant lymphoprolifera-
tive disease (PTLD). However, due to the lack of standardiza-
tion of PCR techniques, many questions remain unanswered. 
Methods: EBV viral load was retrospectively assessed in 
plasma (PL), buffy coat (BC) and whole blood (WB) of 549 
blood samples from a cohort of 50 HSCT recipients. Inclusion 
criteria were unrelated/mismatched transplants or T-cell deple-
tion or ATG/OKT3 use. EBV DNAemia was assessed weekly 
by an in-house quantitative real time PCR from conditioning to 
day +120. 
Results: Kappa index (K) showed moderate agreement in PCR 
positivity between WB/BC samples (K=0.52), and fair agree-
ment between PL/BC (K=0.33) or PL/WB (K=0.23) samples. 
Two patients (5.3%) were EBV seronegative before HSCT 
and remained so during follow-up. Thirty-eight (79.2%) of the 
remaining 48 recipients presented EBV reactivation. The fre-
quency of EBV reactivation varied according to the type of 
sample tested, being 56.3%, 64.6% and 70.2% in PL, BC and 
WB, respectively. Median time to reactivation was 33 (-9 to 
135) days in WB and BC samples, and 59 (2-109) days in PL 
samples. Proven or probable EBV disease was diagnosed in 
7 of the 38 pts (18.4%) with EBV DNAemia. Higher EBV viral 
load was not signifi cantly associated with the severity of EBV 
disease. Ten out of 38 patients (26.3%) who reactivated died 
within the fi rst 50 days of EBV reactivation. 
Conclusions: EBV reactivation is frequent after unrelated donor 
or mismatch related donor HSCT. EBV viral load in WB samples 
detects the highest number of episodes of EBV reactivation and 
allows preemptive reduction in immunosuppression, if possible, 
and/or prompt introduction of rituximab. An international stand-
ard for EBV quantifi cation is urgently needed.

P764
Use of rituximab in the treatment of Epstein-Barr virus 
reactivation after allogeneic stem cell transplantation: a 
retrospective study in 86 patients
S. Auger, M.L. Mines, N. Fegueux, P. Ceballos, M. Segondy, 
J.-F. Rossi
Saint-Eloi University Hospital (Montpellier, FR)

Background: Allogeneic stem cell transplantation can induce 
an Epstein Barr Virus (EBV) reactivation. This risk increases 
with unrelated donor transplantation, advanced age, mismatch 
graft, use of anti-thymocyte globulin (ATG). While, there is no 
treatment guideline, the use of rituximab is usually reported. 
Objective: To assess the effi ciency and tolerance of rituximab, 
we have conducted a retrospective study between 2005 and 
2009 in allograft unit of University Hospital in Montpellier. We 
have included all patients with a viral load >500 copy/ml and 
receiving rituximab (375 mg/m²/week) until negative viral load. 
Data processing was performed using STATS GRAPHIC soft-
ware. Quantitative variables, not following a Gaussian distribu-
tion, were compared by nonparametric tests.
Results: Among the 86 patients with EBV reactivation, 29 (34%) 
received myeloablative regimen, 57 reduced intensity regimen. 
Mean of age was 47 Years (±13.5). 47 reactivations (68%) 

occurred with unrelated donor transplantation. 30 (33.4%) con-
cerned mismatched allografts. 48 (56%) patients have received 
ATG. 30 (35%) patients reactivated another herpes virus, at the 
same time.
Most of reactivations occurred before Day 100 with a median 
Day 165 (5-1531). In 79 (92%) cases, couple recipient-donor 
had a positive EBV serology before allograft, in 4 cases (5%) 
the recipient only was positive. 51 (59%) patients reached 
complete response, 26 (30%) partial response. The delay for 
response was 4.4 weeks (±2.4) and could be shortened with a 
simultaneous use of ganciclogir for CMV. The relapse rate after 
end of treatment was 45%. Two patients developed a post-
transplant lymphoma disorder. The pathology, kind of donor, 
regimen, match, chimerism, use of ATG did not infl uence time 
to response. Rituximab decreased rate and severity of acute 
Graft versus Host Disease (GvHD) (p<0.01). Rituximab did not 
modify TCD4 and TCD8 lymphocyte count. NK cell increased 
start at 6 months after the end of treatment, B lymphocytes from 
3 to 6 months. Median overall survival (OS) was not reached at 
2 years. The deaths related to EBV occurred earlier than those 
bound to another cause (50 days vs 366 days, p<0.01).
Conclusion: Rituximab is effi cient and safe to treat EBV reacti-
vation and could erase factors of poor prognosis. Furthermore, 
the use of rituximab for EBV reactivation could bring a profi t on 
acute GvHD.

P765
Optimized molecular diagnosis of invasive aspergillosis 
in patients after allogeneic stem cell transplantation – a 
second confi rmatory assay is crucial
J. Springer (1), M. Paholcsek (2), M. Alzheimer (1), W. Heinz 
(1), H. Schloßnagel (1), H. Einsele (1), J. Löffl er (1)
(1)University of Würzburg (Würzburg, DE); (2)University of 
Debrecen (Debrecen, HU)

Objectives: Invasive aspergillosis (IA) is still a major compli-
cation in immunocompromised patients after allogeneic stem 
cell and solid organ transplantation. Mortality rate is high and 
reaches up to 100% in cerebral IA. Diagnosis of IA remains 
diffi cult because of unspecifi c clinical signs and insensitivity 
of conventional fungal diagnosis. Therefore, early and sensi-
tive molecular assays are highly warranted. In our study, EDTA 
whole blood and serum specimens were collected twice weekly 
from October 2008 until October 2010 for comparative analy-
ses, followed by defi ned DNA extraction and PCR detection 
protocols. Comparison of inter-assay performances, sensitivi-
ties and variability leads to optimization of molecular systems 
used to detect IA.
Methods: Patients after allogeneic stem cell transplantation 
were categorized according to the criteria for IA of the Euro-
pean Organization for Research and Treatment of Cancer/
Mycoses Study Group. Whole blood samples were prospec-
tively analyzed for the presence of Aspergillus-DNA by an in-
house DNA extraction method followed by qPCR (ITS) and in 
parallel by Platelia Aspergillus EIA (Biorad; GM). Additionally, 
selected sera from patients with probable IA (n=10) and control 
episodes (n=9) were extracted using the QIAamp UltraSens 
Virus kit (Qiagen), followed by our in-house PCR assay (SEP).
Results: We collected 3595 blood samples from 280 high-risk 
patients. From these, 19 patient episodes were selected and 
analyzed again by ITS, GM and SEP in parallel.
Single positive results in controls were obtained by ITS, GM 
and SEP in 67%, 11% and 33% (197 samples), and in 100%, 
90% and 90% of the probable IA patients (189 samples), 
respectively. Reanalysis of the data (a fi rst positive result had 
to be confi rmed by a second positive within 10 days) revealed 
that the combinations GM/SEP, ITS/GM and ITS alone ranked 
best detecting 90%, 80% and 70% of the probable IA cases, 
respectively. By ITS, we revealed a positive PCR result in 
6/10 patients prior to the EORTC criteria for probable IA, 
whereas this occurred in only 4/10 cases by GM and SEP, 
respectively.
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Conclusions: Whole blood analysis by ITS showed high sensi-
tivity, but low specifi city. Therefore, we recommend performing 
GM or SEP in parallel allowing confi rmation of a single positive 
result by a second diagnostic assay within 10 days, resulting in 
a signifi cant increase in sensitivity and specifi city.

P766
Respiratory virus infections other than infl uenza virus in 
allogeneic stem cell transplant recipients
M. Tsuji (1), H. Araoka (1), A. Wake (2), A. Nishida (1), H. Ohta (1), 
H. Shimazu (1), K. Ishiwata (1), N. Nakano (1), H. Yamamoto (1), 
Y. Asano-Mori (1), K. Izutsu (1), N. Uchida (1), A. Yoneyama (1), 
H. Nishimura (3), M. Saijo (4), S. Taniguchi (1)
(1)Toranomon Hospital (Tokyo, JP); (2)Toranomon Hospital 
Kajigaya (Kanagawa, JP); (3)Sendai Medical Center (Miyagi, 
JP); (4)National Institute of Infectious Diseases (Tokyo, JP)

Background: Respiratory virus infections following allogeneic 
stem cell transplantation (alloSCT) have been sometimes asso-
ciated with mortality and morbidity. We retrospectively analyzed 
clinical features of respiratory virus infections of alloSCT recipi-
ents in our institute. 
Methods: Oropharyngeal swab, sputum, or bronchoalveolar lav-
age fl uid were sampled from alloSCT recipients with respiratory 
symptoms. Respiratory viruses were detected by viral culture or 
RT-PCR. Respiratory virus infection was diagnosed by both the 
presence of respiratory symptoms and detection of respiratory 
virus. Upper (URTI) and lower respiratory tract infection (LRTI) 
were diagnosed by radiologic fi ndings.
Results: We analyzed 530 recipients undergone alloSCT in 
our institute from January 2006 to December 2010. Sixty-one 
patients were diagnosed as respiratory virus infection. The 
viruses detected included respiratory syncytial virus (RSV, 22 
cases), parainfl uenza virus type 3 (PIV3, 37 cases), and ade-
novirus (ADV, 4 cases). In one patient, RSV and PIV3 were 
detected in separated periods. LRTI by RSV, PIV3, and ADV 
developed in 13 (59%), 10 (27%), 3 (75%) cases, and their 
mortality rates were 61%, 50%, 66.7%, respectively. The co-
infection of other pathogens (Pseudomonas aeruginosa, Sten-
otrophomonas maltophilia, Aspergillus spp., et al) was more 
highly associated with the mortality of RSV LRTI than those of 
PIV3 or ADV LRTIs. Risk factors for death by respiratory virus 
infection were low lymphocyte counts (Lymphocyte <200/ L),
LRTI, and onset before neutrophil engraftment. And, although 
patients with respiratory virus infection were isolated immedi-
ately after the symptom developed, RSV and PIV3 caused out-
break in our transplant unit. 
Conclusion: Respiratory virus infections at early post-transplant 
period were associated with high mortality rate. Respiratory 
viruses also caused outbreak in transplant unit. Considering 
that effective treatments for these viruses have not been estab-
lished, more rigorous preventative strategy, especially for those 
in high-risk group, is extremely important.

P767
Analysis of effi ciency and costs of antifungal treatment 
in patients undergoing allogeneic haematopoetic cell 
transplantation: “real life” evaluation
D. De Pasquale, K. Drognitz, T. Proskurin, J. Finke, 
A. Kuehnemund, H. Bertz
Albert Ludwigs University Medical Center (Freiburg, DE)

Background: Antifungal prophylaxis (AP) and therapy (AT) 
are increasing the costs in patients (pts) undergoing alloHCT, 
who are at high risk to acquire invasive fungal infections (IFI). 
Effi ciency of AP and diagnostic procedures still need to be 
improved and evaluated. 
Patients and methods: We perform a prospective study ana-
lysing all pts undergoing alloHCT in 2010, in terms of HCT-
related data, frequency and costs of AP/AT, choice and costs of 
the applied diagnostic procedures and pre-emptive or empiric 

therapy. Further, toxicity of AP/AT and breakthrough IFI is docu-
mented. All pts. receive CT scan of the lung before HCT, after 
engraftment and in case of respiratory insuffi ciency. Galacto-
manan (Gal) and ß D-glucan (ß-D) tests are performed every 
week till engraftment. 
Results: Up to now 83 pts. median age 58 y (20-73) are evalu-
ated; the underlying disease is AML/MDS (n=43), lymphoma 
(n=23), MPS (n=11), ALL (n=6), transplanted mostly with 
advanced disease (n=58). At admission 19 pts. had probable/
possible IFI and received standard AT. All other pts received 
AP mainly fl uconazol (FLU) 200mg (n=44) or in case of IFI in 
the past liposomal amphothericin B (LAMB) 1mg/kg (n=16), 
voriconazol (VOR) 400 mg (n=1) or posaconazol (POS) 600mg 
(n=3). After alloHCT in case of suspected IFI preemptive or 
empiric (which comes fi rst) treatment consisted of LAMB 3 mg/
kg (n=38), VOR 4 mg/kg bid (n=32), caspofungin (CAS) 50 mg 
(n=16) or POS 800mg (n=3). Overall n= 34/64 had no change 
between AP and end of evaluation (n=30/44 of FLU, n=4/16 of 
LAMB); n=30 (44%) had a suspected or possible IFI (14/44 of 
FLU; 12/16 of LAMB, 3/3 of POS, 1/1 of VOR). Preemptive or 
empiric AT was initiated or changed (n=27) because of: positive 
CT (n=35), pos. GAL (n=12), pos. ß-D (n=13) or fever despite 
antibacterial therapy (n=23). Median cost /pt. were: 220 € for CT 
scan, 159 € ß-D and 90 € GAL. All grade toxicity was observed 
for liver (n=72) and kidney (n=76). Mean costs of drugs and 
diagnostics were 6047 €/pt. Overall, despite AP, 44% had a 
suspected breakthrough IFI. No pt. died due to IFI. 
Conclusion: Antifungal prophylaxis and therapy are the major 
causes for high expenses in alloHCT. Our “real life” analysis 
once again highlights the importance of effi cient concepts for 
diagnostic, AP and AT especially in pts. receiving alloHCT. 
Data of all pts. of 2010 (n=107) with detailed results will be pre-
sented. This prospective evaluation project is supported with a 
grant by GILEAD.

P768
Immune reconstitution is infl uenced by the number of 
CD34+ cells in the transplant material and further shaped 
by Herpes viruses infection/reactivation
J. Lange (1), D. Drabczak-Skrzypek (2), D. Dlubek (3), E. Jaskula (2), 
D. Wolowiec (4), A. Lange (3)
(1)Lower Silesian Center for Cellular Transplantation (Wroclaw, 
PL); (2)L.Hirszfeld Institute of Immunology and Experimental 
Therapy (Wroclaw, PL); (3)L.Hirszfeld Institute of Immunology 
and Experimental Therapy/Lower Silesian Centre for Cellular 
Transplantation (Wroclaw, PL); (4)Department and Clinic 
of Haematology, Blood Neoplasms, and Bone Marrow 
Transplantation (Wroclaw, PL)

Successful outcome of HSCT depends largely on the immune 
reconstitution post transplant. To evaluate the pace of immuno-
logical recovery the lymphocyte profi ling post-HSCt was con-
ducted in one week intervals starting at the beginning of the 
hematological reconstitution. The study included 44 patients 
(age 1 to 64, 21/23 RIC/MAC, 21/23SIB/MUD, BM/PBPC 4/40. 
The following methods were employed:
1. Cytometry for detection CD34+, CD4+, CD8+, CD20+; CD4+ 

cells, the latter evaluation included enumeration of Naive 
cells (NV) CD4+CCR7+CD45RA+, Central memory (CM) 
CD4+CCR7+CD45RA-, Effector memory(EM) CD4+CCR7-
CD45RA-, Terminally differentiated memory (TEMRA) 
CD4+CCR7-CD45RA+ lymphocytes.

2. For biological assessment of the immune competence 
Herpes virus(CMV,EBV,HHV-6) reactivation/infection was 
surveilled with the use of the Real – Time PCR.

It was found
1 At the beginning of hematological recovery:

1.1. The number of CD4+ NV cells in blood was associated 
with the number of CD34+ cells in the transplant mate-
rial (2,45 vs 8,31 cells/ul, p=0,025, in patients receiving 
below and above the median value of CD34+ cells in 
transplant material of all patients).
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1.2. The low number of CD4+ (median 44 cells/ul), CD4+ EM 
(22cells/ul) and CD8+ (51 cells/ul) lymphocytes were 
predictive of CMV reactivation observed two to three 
weeks later. 

2. After hematological recovery:
2.1. In all HHV-6 and EBV positive cases CD4+ and CD20+ 

lymphocyte increase was seen at the reactivation, 
respectively.

2.2. HHV-6 infection resulted, as seen in 2–3 weeks after 
reactivation observations, with the lowest number of 
CD4+ blood lymphocytes (93 cells/ul vs 190 cells/ul in 
patients with and without HHV-6 reactivation (p=0,044, 
U-test). HHV-6 positive patients had poorer one year 
survival as compared to those lacking HHV-6 copies in 
blood (56% vs 75%).

2.2. CMV infection resulted in an increase of CD8+ lym-
phocytes in blood (530 cells/ul vs 190 cells/ul U test, 
p=0,01) and that of EBV with an increase of CD20+ lym-
phocytes in blood (18 vs 8 cells/ul, p=0,07). 

In conclusion: CD34+ cells content in the transplant material 
infl uences the immunological recovery. Biologically CMV, HHV-
6 and EBV reactivation associates with an increase in blood 
CD8+, CD4+ and CD20+ lymphocytes, respectively. HHV-6 
reactivation had a strong impact on CD4+ lymphocyte number 
what associates with poorer survival of HHV-6 positive patients.

P769
GMP-grade generation of B-lymphocytes for adoptive 
immunotherapy in patients after allogeneic stem cell 
transplantation
J. Winkler (1), M. Mach (1), J. Zingsem (1), V. Weisbach (1), 
A. Mackensen (1), T.H. Winkler (2)
(1)University Hospital (Erlangen, DE); (2)University Erlangen-
Nuremberg (Erlangen, DE)

Background and objectives: We have recently shown that mem-
ory B-lymphocytes from murine CMV immune donor animals 
adoptively transferred into immunodefi cient mice were highly 
effective in protecting from a viral infection indicating a thera-
peutic potential of virus specifi c memory B-cells. These preclini-
cal data provided evidence that a cell-based strategy supporting 
the humoral immune response might be effective in a clinical 
setting of post-HSCT immunodefi ciency (Klenovsek et al., 2007, 
Blood 110: 3472-9). As adoptive transfer of B-cells has not been 
used before in a clinical setting, it is necessary to establish a 
technology for the generation of GMP-grade B-cell products. 
Methods: Starting from the leukapheresis product of healthy 
blood donors, B-cells were purifi ed by two different separation 
strategies using GMP-grade microbeads and the CliniMACSTM

device. A one-step protocol was used for positive enrichment 
of B-lymphocytes with anti-CD19 microbeads. In a two-step 
enrichment protocol, fi rst T-lymphocytes were depleted by 
anti-CD3 microbeads and the remaining fraction was positively 
selected by anti-CD19 microbeads. 
Results: The leukapheresis products contained a mean of 9.0x108

CD19-positive B-cells (range 4.5-12.4 x108). After the one-step pos-
itive purifi cation strategy a mean purity of CD20+ B-lymphocytes of 
78.1% with a recovery of 32-41% was obtained. With the two-step 
T-cell depletion/B-cell enrichment protocol we achieved a mean 
purity of 96.4% (range 93.4-97.8%) with a slightly lower recovery 
of 14-37%. The absolute B-cell numbers obtained in the product 
was 1.3 to 4.0 x108 and 1.7 to 2.6 x108 for the one-step positive 
enrichment and the two-step protocol, respectively. Importantly, 
the absolute number of T-cells was lower in cell products after the 
two-step protocol (0.1 to 0.9 x106 T-cells) as compared to the one-
step positive CD19-enrichment (1.6 to 3.4 x106 T-cells). Assuming 
a patient with 70 kg bw, the B-cell products obtained after the com-
bined CD3-depletion and CD19-enrichment contained less then 
4x104 T-lymphocytes/kg bw, which is a critical threshold number 
of T-cells in haploidentical HSCT. The B-cell products showed an 
antibody production after in vitro stimulation and showed excellent 
viability after cryopreservation.

Conclusions: A GMP-grade B-cell product can be obtained with 
high purity and very low T-cell contamination using the two-step 
enrichment protocol based on CliniMACS™ technology. (Sup-
ported by BayImmuNet.

P770
Vaccination against H1N1 in patients after allogeneic 
haematopoietic stem cell transplantation: results from a 
retrospective analysis
D. Roll (1), J. Ammer (1), B. Holler (1), B. Salzberger (1), 
B. Schweiger (2), W. Jilg (1), D. Wolff (1), R. Andreesen (1), 
M. Edinger (1), E. Holler (1)
(1)University of Regensburg (Regensburg, DE); (2)Robert Koch 
Institute (Berlin, DE)

Background: For the 2009 H1N1 pandemic an AS03-adjuvan-
ted vaccine (Pandemrix®) was used in Germany. Serologic 
responses have not been evaluated previously in recipients of 
allogeneic hematopoietic stem cell transplants (alloHSCT). 
Methods: In 2009 serologic responses to either adjuvanted 
H1N1 vaccine (n=36) or H1N1 infection (n=2) after alloHSCT 
were studied in 38 HSCT recipients. Fourteen were vacci-
nated twice. Responses were measured with a standard 
hemagglutination-inhibition (HI)-assay, seroconversion and 
seroprotection rates were calculated. Median time between 
vaccination and serum collection was 35 days (range: 14-70). 
The average patient age was 48 years (range: 18-68). Median 
time between HSCT and vaccination was 453 days (range: 
111-2893). While none of the patients had active acute graft 
versus host disease (aGvHD) at the time of vaccination/infec-
tion, 21 patients (55%) had chronic GvHD (cGvHD) at any 
time and 14 patients (37%) had active cGvHD (mild (n=10), 
moderate (n=5) or severe (n=1)) at time of vaccination/infec-
tion. While 11 patients had no immunosuppressive therapy, 
13 had mild, 11 moderate and 3 intense immunosuppression. 
Seven patients received treatment with rituximab for cGVHD 
before vaccination. 
Results: Nineteen patients (53%) responded to H1N1 vac-
cination. Two patients had H1N1-infection without prior vac-
cination and one patient severe H1N1-infection with ARDS 
despite prior single vaccination. Previous treatment-failure to 
primary therapy of aGvHD was associated with failure to H1N1 
vaccination. Non-responders to vaccination more often had 
cGvHD (65% versus 53%) and received second or third line 
therapy (53% versus 11%), while responders mostly had fi rst 
line therapy for cGvHD. While vaccination responders had no 
(n=9, 47%) or single agent immunosuppressive therapy (n=5, 
26%), non-responders frequently received moderate or intense 
immunosuppression, as 8 patients (47%) received combina-
tion treatments und 6 patients (35%) were treated with rituxi-
mab. None of the patients receiving rituximab responded to 
vaccination.
Conclusions: The overall response to H1N1 vaccination in 
HSCT recipients was modest. Response rates were higher in 
patients without immunosuppressants and in cGvHD patients 
under single agent immunosuppression. Patients under com-
bined immunosuppressive therapy for cGvHD hardly responded 
to H1N1 vaccination and rituximab treatment completely abro-
gated H1N1 responses.

P771
Mannose-binding lectin ELISA is a new approach to 
predict the chance of infectious complications during 
autologous haematopoietic stem cell transplantation
Z. Radnay (1), A. Kiss (1), M. Papp (1), L. Rejtõ (1), J. Hársfalvi 
(2), M. Udvardy (1)
(1)2nd Department of Internal Medicine (Debrecen, HU); 
(2)Clinical Research Centre (Debrecen, HU)

Haematopoietic stem cell transplantation causes immun-
compromised state and high risk of infectious complications. 
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Gram-positive cocci are responsible for the majority of the post-
transplant bloodstream infections. Viral and invasive fungal 
infections can be signifi cant causes of morbidity.
Mannose-binding lectin (MBL) is involved in innate immune 
response. MBL binds microbial surface carbohydrates and 
mediates opsonophagocytosis. MBL also functions as co-recep-
tor of Toll-like receptor. MBL defi ciency is a result of impaired 
assembly or stability of multimers.
In patients who received high dose chemotherapy, the 
innate immundefi ciency is an other risk factor of infectious 
complications.
According to literature, signifi cant association was shown between 
low concentrations of MBL and serious infections. Infections can 
cause delay of engraftment after transplantation.
In our study we investigated the association between serum 
MBL level and frequency, severity and occurance of infections. 
We formed subgroups, i.e. multiple myeloma, non-Hodgkin 
and Hodgkin lymphoma and we compared the infectious 
complications.
A double-monoclonal antibody sandwich ELISA system 
(BioPorto, Denmark) was used, which is a sensitive method for 
determining the MBL antigen levels in the sera. 
We measured 79 patients’ MBL levels in a retrospective study, 
after transplantation in the absence of active infection. The range 
of MBL level in healthy population is between 5 and 5000 ng/
ml, <100 ng/ml is defi ned as MBL defi ciency. 7 patients were 
MBL defi cient. The median time of the onset of fi rst infection 
after transplantation was the 5th day in MBL defi cient, while the 
16th day among non-MBL defi cient patients. There were more 
infections among MBL defi cient patients (2,57 vs 2,06 infection 
episodes/patient). When patients with more and less than 500 
ng/ml serum MBL level were compared, similar trends were seen, 
but the difference was not signifi cant. The occurance of absolute 
MBL defi ciency was not different between patients with malignant 
haematological diseases and healthy controls (9% vs 14%). MBL 
level was the highest among multiple myeloma patients.
MBL defi ciency may predispose to infections. MBL defi cient 
patients have a greater number of severe infections and experi-
ence their fi rst severe infection earlier, compared to nondefi cient 
patients. The measuring of MBL may be helpful in antibiotic 
treatment, in case of MBL defi ciency earlier and more intensive 
treatment may be indicated.

P772
Therapeutic granulocyte transfusions in neutropenic 
patients with invasive pulmonary aspergillosis and 
haematological malignancies
K. Drognitz, M. Eckenweiler, R. Herzog, M. Lübbert, G. Illerhaus, 
H. Bertz
University of Freiburg Medical Center (Freiburg, DE)

Background: Granulocyte transfusion (GTX) is used as an addi-
tional therapeutic option in patients with severe neutropenia 
following chemotherapy constituting an increased risk for life-
threatening bacterial and fungal infections. We hypothesized 
that interventional GTX would provide a clinical benefi t for neu-
tropenic patients with invasive pulmonary aspergillosis (IPA).
Methods: We reviewed the clinical outcome of 44 patients with 
severe neutropenia (46 cases) and underlying haematological 
malignancies suffering from IPA unresponsive to standard anti-
fungal therapy who received a total of 181 human recombinant 
granulocyte colony-stimulating factor (rh G-CSF) stimulated 
GTX at Freiburg University medical center from 1996–2009. 
Fourteen patients (32%) received GTX after allogeneic and 4 
(9%) after autologous hematopoietic cell transplantation (HCT). 
Donors were exclusively relatives and acquaintances of the 
recipients. Diagnosis of IPA was achieved by computed tom-
ography (CT) scan or serological or microbiological detection. 
Response of GTX on infections was confi rmed by repeated 
CT, decreasing C-reactive protein (CRP) levels, hematopoietic 
regeneration and clearance of aspergillus antigen on serial 
measurement.

Results: A median of 3.9 GTX (range 1-25) containing a median 
total of 5.83x10e10 (range 0.3–11.28x10e10) white blood cells 
per GTX were administered. All but four (2%) transfusions were 
well tolerated. Mean duration of neutropenia proceeding GTX 
was 20 d (2-70). Resolution of infection or clinical improve-
ment was achieved in 29 (63%) patients with IPA and haemat-
opoietic recovery has been assumed within fi ve days after the 
last GTX in 21 patients (46%). Thirtythree (72%) patients were 
alive one month after the last transfusion and median survival 
was 183 days. Overall, progressive malignant disease was the 
main cause of death. Patients who did not respond to GTX 
died without exception on septic complications despite appro-
priate antibacterial and antifungal treatment. Nine out of 26 
neutropenic patients receiving GTX after conventional chemo-
therapy underwent allo-HCT later on after control of IPA.
Conclusions: Rh G-CSF stimulated GTX is a safe and effec-
tive therapeutic tool for patients with haematological malignan-
cies and antifungal-resistant IPA following severe neutropenia 
after chemotherapy. GTX may serve as an antifungal bridging 
therapy in severe neutropenic patients with IPA scheduled for 
allo-HCT.

P773
Detection of human herpesvirus-6 in biopsies from 
patients with severe gastrointestinal symptoms after 
allogeneic stem cell transplantation
S. Mousset (1), H. Martin (1), G. Bug (1), A. Berger (1), 
S. Kriener (1), K. Engels (1), W.-K. Hofmann (2), S. Klein (2)
(1)J.W. Goethe University (Frankfurt, DE); (2)University Medical 
Center (Mannheim, DE)

Gastrointestinal complications are frequent side effects after 
allogeneic stem cell transplantations. Main differential diag-
noses of diarrhoea and vomiting are acute GvHD, viral or 
bacterial infections and toxicity of the preparative regimen. 
Particularly viruses of the herpes family are often the causa-
tive agent for GI-symptoms. Viraemia of human herpesvirus-6 
(HHV-6) can be observed frequently after allogeneic stem cell 
transplantation. The pathogenic signifi cance of this fi nding is 
still not known. 
Patients: In this study 51 patients after allogeneic stem cell 
transplantation with severe vomiting or diarrhoea were retro-
spectively analyzed. 102 biopsies obtained by colonoscopy or 
endoscopy of the upper gastrointestinal tract were analyzed 
histologically for signs of GvHD and by PCR for viral DNA of 
HHV-6 and other virus of the herpes family.
Results: DNA of HHV-6 was detected in 38 of 75 initial sam-
ples (51%) and in 19 of 27 follow-up biopsies (70%). In the 
initial specimen HHV-6 was equally distributed in the pres-
ence or absence of histologically proven acute GvHD (54% vs. 
47%). At the time of the fi rst endoscopic investigation patients 
received either antiviral prophylaxis with aciclovir (68%) or anti-
viral therapy by ganciclovir, aciclovir or foscarnet (32%). After 
detection of HHV-6 nine patients received antiviral therapy. 
As antivirals patients received either high-dose intravenous 
aciclovir (3x10 mg/kg, n=3), foscarnet (3x60 mg/kg, n=4) or a 
sequential therapy with ganciclovir (2x5 mg/kg) and foscavir 
(n=2) according to the patient’s immune status and concomitant 
viral infections. Despite high dose antiviral therapy no patient 
with initial positive HHV-6 PCR turned negative in follow up 
biopsies after treatment. By univariate analysis a graft from an 
unrelated donor was the only risk factor for HHV-6 infection with 
a trend to signifi cance (p=0.09). Patients with detectable HHV-6 
in GI-samples had a higher rate of transplant-related mortality 
compared with patients with negative biopsies (34% vs. 16%). 
However, there was no difference in overall survival between 
patients with or without HHV-6 detection in the gastrointestinal 
tract. Conclusions: HHV-6 is a frequent fi nding in biopsies of 
patients with severe gastrointestinal symptoms with or without 
acute GvHD after allogeneic stem cell transplantation. Further 
studies are needed to defi ne the pathogenic role of HHV-6 and 
to evaluate effi cient antiviral treatments.
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P774
Parenteral colistin is relatively safe for patients with 
haematological malignancies and HSCT recipients
D. Averbuch, E. Horwitz, J. Strahilevitz, P. Stepensky, 
N. Goldschmidt, M.E. Gatt, M.Y. Shapira, I.B. Resnick, 
D. Engelhard
Hadassah-Hebrew University Medical Center (Jerusalem, IL)

Introduction: The incidence of multidrug-drug resistant (MDR) 
Gram negative rods infection among patients with hematologi-
cal malignancies and hematopoietic stem cell transplantation 
(HSCT) recipients is increasing. Colistin is among the few 
therapeutic options. However, its potential nephrotoxicity is of 
concern, especially as nephrotoxic medications are frequently 
administered concomitantly.
Methods: Data on patients with leukemia, lymphoma and 
those undergoing HSCT treated for more than 48 hours with 
intravenous colistin (2.5–5 mg/kg/day in children and 240-480 
mg/day in adults, adjusted to renal function) during 2008-2010 
in Hadassah University Hospital was retrospectively collected 
and analyzed. Nephrotoxicity was defi ned as a 50% increase 
in serum creatinine over the normal range, as compared to pre-
treatment levels, during colistin administration and 2 days after 
its discontinuation.
Results: 20 patients aged 0.5-70 (median 38) years received 
28 courses of intravenous colistin for 3-28 (median 10) days. 
Underlying conditions included allogeneic HSCT (14 courses), 
acute myelogenous (8), acute lymphocytic (1), and chronic lym-
phocytic leukemia (1), and lymphoma (4). The indications for 
treatment were bacteremia with MDR Klebsiella pneumoniae 
(4), Pseudomonas aeruginosa (2), and Escherichia coli (1); 22 
courses of colistin were given as empirical therapy for noso-
comial clinical sepsis, 3 of which were for pneumonia. During 
23 (82%) courses nephrotoxic medications were administered 
concomitantly, including one or more of the following: vancomy-
cin (12), acyclovir (12), aminoglycosides (9), cyclosporine (7), 
ganciclovir (3), amphotericin (3), foscarnet (2). Creatinine 
levels were normal at the start of 26/28 (93%) courses. Neph-
rotoxicity was observed in only 3 (11%) courses within 5-14 
days of colistin therapy. Two of these patients died of infectious 
complications and in the third patient renal function recovered 
2 weeks after colistin discontinuation. Two patients had con-
vulsions, probably not related to colistin. No other side effects 
were seen.
Conclusion: Treatment with parenteral colistin that is adjusted 
to renal function was found to be relatively safe for children 
and adults with hematological malignancies or following HSCT 
even with concomitantly administered nephrotoxic medications. 
Renal function monitoring during colistin therapy is mandatory.

P775
Video-assisted thoracoscopic biopsy is feasible and safe 
in adult haemato-oncology patients undergoing stem cell 
transplantation or high-dose chemotherapy
M.M. Ceesay (1), L. Berry (1), S. Desai (1), M. Marrinan (1), 
R. Deshpande (1), D. Whitaker (1), S. Pomplun (1), A. Nicholson (2), 
H. Sikondari (1), J. Wade (1), M. Smith (1), G. Mufti (1), 
A. Pagliuca (1)
(1)King’s College Hospital (London, UK); (2)Royal Brompton 
Hospital (London, UK)

Objectives: Invasive Aspergillosis (IA) is a serious but diffi cult 
diagnosis in patients undergoing high dose chemotherapy or 
haematopoietic stem cell transplantation (HSCT). For clinical 
trials the European Organization for Research and Treatment 
(EORTC) revised criteria is a useful diagnostic tool but there 
is little data on its usefulness in clinical practice. We set up 
an observational prospective cohort study in order improve our 
diagnostic and management strategies using the EORTC/MSG 
criteria as a diagnostic tool. Here we looked at the feasibility 
and safety of tissue diagnosis using video-assisted thoraco-
scopic (VATS) biopsy in patients with suspected IA.

Methods: All study patients were prospectively recruited and 
followed up for 4 months after chemotherapy or HSCT. During 
inpatient admission twice weekly serodiagnostic surveillance 
was performed and neutropenic sepsis unresponsive to second-
line antimicrobials triggered diagnostic work up for IA including 
computerised tomography (CT). Patients with suspected lesions 
on CT were referred for VATS biopsy. Thirty one patients under-
went biopsy between 26/3/2009 and 26/11/2010.
Results: A total of 38 biopsies was performed on 31 patients. 
One was excluded due to lack of histology. The median age 
was 34 years (range 21-73y) with equal male/female ratio and 
the median (range) follow-up was 205 (115-476) days. Fif-
teen patients (49%) had myeloid malignancies, 10 (32%) had 
lymphoid malignancies and 6 (19%) had aplastic anaemia. At 
the time of biopsy the treatment received was none in 1 (3%), 
immunosuppressive therapy in 4 (11%), chemotherapy in 9 
(24%), autologous HSCT in 5 (13%), and allogeneic HSCT in 
18 (49%). The median (range) pre-biopsy parameters were: 
platelets 120 (45-399), haemoglobin 9.5 (6.9-13.1) and neu-
trophils 1.4 (0.02-7.35). The biopsy was a VATS procedure in 
32 (86%) cases and 4 of these involved pre-surgical CT-guided 
methylene blue targeting. The results of the biopsy was helpful 
in 14 (38%) where IA was proven in 4 cases while in 12 others 
an alternative diagnosis was made. In the remaining 23 cases 
non-specifi c infl ammatory features were present in 20 and tech-
nical diffi culties in 3 resulted in failed biopsies. The procedure 
was well tolerated in all patients with no mortality and limited 
morbidity (pain and minor pneumothorax) and no bleeding.
Conclusion: VATS biopsy is a safe and useful diagnostic tool 
which could help guide clinical decision making and reduce 
unnecessary treatment.

P776
Normalized EBV quantity in patients after allogeneic 
haematopoietic stem cell transplantation
P. Hubacek (1), E. Mejstrikova (1), M. Markova (2), V. Valkova (2), 
E. Kabickova (1), A. Hrdlickova (3), L. Capkova (3), L. Hornofova (3), 
P. Keslova (3), P. Cetkovsky (2), P. Sedlacek (1)
(1)Charles University (Prague, CZ); (2)Institute of Haematology 
and Blood Transfusion (Prague, CZ); (3)Motol University 
Hospital (Prague, CZ)

Objective: EBV remains important pathogen in patients after 
haematopoietic stem cell transplantation (HSCT). Beside 
benign reactivation, EBV can cause localised or generalised 
form of EBV associated lymphoproliferative disease (EBV-LPD) 
with clinical symptoms such as fever, hepathopathy, lymphoma-
like symptoms and generalised B cell proliferation in peripheral 
blood.
Methods: Between I/2002 and XII/2010, we tested prospec-
tively whole blood samples from 269 children (8137 sam-
ples) and from 500 adults (7446 samples) after allogeneic 
HSCT. A minute number of additional tissue and body fl uids 
samples were tested too. Retrospectively, we tested 50 sam-
ples from 4 children who died for EBV-LPD in year 2000. 
EBV and albumin gene were quantifi ed using RQ-PCR and 
quantity of EBV was normalised to 100000 human genome 
equivalents.
In the prospective testing, EBV was detected in whole blood of 
200 children (74.3%; 2571 samples; median 90 normalised viral 
copies (NVCs)) and from 308 adults (61.6%; 1807 samples; 
median 80 NVCs). More than 1 000 copies were detected in 69 
children and 64 adults, more than 10000 in 19 children and 17 
adults. Clinical or laboratory signs of EBV-LPD were observed 
in 7 children and 9 adults. Proved generalised EBV-LPD was 
detected in 6 patients (mean of highest EBV 107005 NVCs), 
localised form in 2 child and 5 adults (mean of highest EBV 
56550 NVCs). Successful treatment of EBV-LPD with rituximab 
was used in 6 children and 3 adults; EBV crossed 10000 NVCs 
in all of them. All the patients with generalised form were suc-
cessfully treated but only one patient with EBV+ Burkitt lym-
phoma of donor origin developed and one with Diffuse large 



S216

B cell lymphoma were subsequently successfully treated with 
chemotherapy. Among retrospectively tested patients, high-
est quantity was between 1165000-11060500 NVCs and the 
interval between the fi rst detection of EBV and decease was 
24-91 days.
Conclusions: EBV can be detected in big proportion of patients 
after HSCT, more frequently in paediatric population. Level 
of 10000 NVCs seems to be a good level for possible treat-
ment and it is 100 times lever than highest quantity detected 
patients who died of EBV-LPD. Long lasting EBV positivity in 
patient with Burkitt lymphoma suppose to be EBV released 
from the local proliferation. Normalisation proved to be useful 
approach for comparison of EBV levels in the whole blood and 
in the tissues.
Supported by MSMT 0021620813 and VZ0FNM2005.

P777
A study of prognostic factors affecting the incidence and 
outcome of invasive fungal infections occurring in 
neutropenic and allogeneic transplant patients receiving 
prior antifungal agents
J. De la Serna (1), J. Lopez (2), I. Jarque (3), J.M. Moraleda 
(4), M. Cuétara (5), A. García (6), I. Olazabal (7), L. Yánez (8), 
P. Martínez (1)
(1)Hospital 12 de Octubre (Madrid, ES); (2)Hospital Ramon y 
Cajal (Madrid, ES); (3)Hospital La Fe (Valencia, ES); (4)Hospital 
V Arrixaca (Murcia, ES); (5)Hospital Severo Ochoa (Madrid, 
ES); (6)Hospital de la Princesa (Madrid, ES); (7)Hospital 
de Cruces (Bilbao, ES); (8)Hospital Marqués de Valdecilla 
(Santander, ES)

Mold-active antifungal agents are useful for the prevention or 
treatment of suspected fungal infections in patients with hema-
tologic malignancies. However they may fail due to break-
through invasive fungal infections (B-IFI). Several host and 
antifungal related factors may underlie this lack of effi cacy. In 
this retrospective study we aimed to identify the risk factors for 
incidence and outcome of B-IFI. Defi nitions were based in 2008 
EORTC/MSG criteria. Outcome was recorded by response and 
survival at the end of antifungal treatment and after 90 days. 
We recorded 62 consecutive cases of B-IFI in neutropenic or 
allogeneic transplant patients who were receiving mold-active 
antifungal agents and 122 controls matched for disease and 
type of treatment from the same institutions. Their main charac-
teristics are shown in Table 1. Cases had a higher median age 
(p=0.009). Disease diagnosis, status and allogeneic transplants 
were well balanced. More cases had acute GVHD (p=0.039). 
The use of antifungal agents was not uniform. Prophylaxis was 
azol-based in 62,2% and 88,5% of cases and controls, respec-
tively. Empiric therapy was based in equinocandins in 56,9% in 
both groups, and pre-emptive therapy equally distributed (50%) 
between liposomal amphotericin B and azol. There were 37 
(59.7%) and 25 (40.3%) cases of probable and proven B-IFI. 
Overall, 29 (46.8%), 22 (35.5%) and 11 (17.7%) cases occurred 
after prophylaxis, empiric and pre-emptive antifungal treat-
ment. Long-lasting neutropenia (p=0.0002) and acute GVHD 
(p=0.039) were associated with B-IFI. Proven B-IFI were due to 
yeast species, fusarium and aspergillus in 13 (52%), 5 (20%) 
and 4 (16%) cases, respectively. Multivariate analysis showed 
that the probability of B-IFI was lower in patients receiving 
mold-active antifungals for prophylaxis or empiric therapy than 
in the pre-emptive setting (OR 0.07) and refractory AML (OR 
4.95) and acute GVHD (OR 4.95) were main risk factors. 
B-IFI patients were treated with more than one antifungal in 37 
cases (59,7%). Overall, 35 (56,5%) and 27 (43.5%) cases had 
a favourable outcome at the end of treatment and at 90 days. 
Survival at 90 days was 48.3%. Both advanced age and refrac-
tory AML are predictors of death in patients with B-IFI (p=0.02 
and 0.05) respectively. 
Conclusion: This study shows that the pattern of breakthough 
IFI is moving to yeasts and the higher risks are in the more 

advanced use of prior antifungals, long lasting neutropenia and 
acute GVHD.

P778
Evaluation of intervention strategy based on CMV-specifi c 
immune responses after allogeneic SCT
A.A. Banan, M. Ramzi, R. Yaghobi
Shiraz University of Medical Sciences (Shiraz, IR)

Prophylaxis and pre-emptive treatment during the fi rst 100 days 
after allogenic stem cell transplantation (allo-SCT) reduced 
morbidity and mortality caused by CMV. Due to side effects, it 
is vital to identify patients with high risk to develop CMV disease 
and need of antiviral therapy after day 100. To steer antiviral 
therapy in transplanted patients based on monitoring CMV spe-
cifi c immunity after day 100. 80 allo-SCT patients were studied 
at 4,5.5 and 7 months after SCT.
CMV reactivation was measured by RT-PCR and CD4 and 
CD8 T-cell responses were analyzed by stimulation of periph-
eral blood lymphocytes with CMV antigen AD-169 and pp 65 
(HCMV Antigenemia) respectively. The interacellular INF-delta 
production was analyzed by fl ow cytometry and Elispot.
Antiviral therapy was deferred in patients with documented CMV-spe-
cifi c immunity and no symptoms of CMV disease or severe GVHD.
27 episodes of CMV reactivation later than 3 months after 
SCT were available for evaluation. The strategy was correctly 
applied in 18/27 episodes.
Therapy was deferred in 4/27,none of these patients developed 
CMV disease and was correctly given according to the strategy 
in 11/27 episodes, one of these patients developed CMV dis-
ease. Two patients received antiviral therapy despite having 
T-cell specifi c immunity.
A suggestive association was found between late CMV reac-
tivation after SCT and weak CD8 T-Cell immunity at 3 months 
(p=.04).There was no difference in CD4 immunity.
Monitoring of SCT patients immunity during CMV reactivation 
may allow a more targeted use of antiviral therapy.

P779
Clinical factors associated with hepatitis B virus 
seroconversion in HBsAg-positive recipients undergoing 
allogeneic aematopoietic stem cell transplantation with 
HBsAg-negative donors
Y. Luo, Y. Hu, Y. Tan, X. Lai, J. Shi, J. He, G. Zheng, W. Zheng, 
W. Xie, Z. Cai, H. Huang
Zhejiang University School of Medicine (Hangzhou, CN)

Objectives: In clinical practice, it is often observed that some 
HBsAg positive recipients undergoing allo-HSCT with HBsAg 
negative donors develop seroconversion of hepatitis B virus 
(HBV) while others still keep positive for HBsAg. What lead to 
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the two opposite results in clinic is elusive. In the current study, 
we performed a retrospective analysis of HBV seroconversion 
in this special population and attempted to fi nd out some clinical 
factors associated with this seroconversion.
Methods: Between 2005 and September 2010, 26 HBsAg posi-
tive patients underwent allo-HSCT with HBsAg negative donors 
were enrolled. HBV seroconversion was defi ned as positive 
HBsAg disappeared within 6 months post allo-HSCT. Patient 
information was collected from the BMT database. Anti-HBV 
therapy consisted of lamivudine or entecavir for HBsAg positive 
recipients before HSCT while marrow harvest and HSCT were 
performed until recipient’s serum HBV-DNA became undetect-
able. HBV-DNA was isolated from serum with the QIAmpt blood 
kit and quantitatively measured using a kinetic fl uorescence 
detection system. All of the patients were followed up in out-
patient department weekly and HBV serology were detected 
once every month. Patients who were negative for HBsAg fol-
lowing allo-HSCT were regarded as group 1 and those still with 
positive HBsAg were regarded as group 2. Donor type, HLA dis-
parity, incidence of aGVHD and cGVHD, HBsAb level in donor, 
primary disease, conditioning regimen containing ATG and sex 
disparity were compared between the two groups by SAS 8.2. 
Results: 15 of 26 patients converted to negative HBsAg (group 1) 
and the other 11 patients still kept positive for HBsAg (group 
2). In group 1, 5 received HSCs from related donors (33.3%) 
compared with 8 (72.7%) in group 2 which were statistically 
different (p=0.0476). In total 5 (33.3%) and 5 (33.3%) of 15 
patients in group 1 developed aGVHD and cGVHD versus 6 
(54.5%) and 4 (36.4%) of 11 patients in group 2 respectively 

(P>0.05). Also multivariate analysis showed that primary dis-
ease type, donor and recipient’s sex, HBsAb level in donors 
and conditioning regimen containing ATG were not associated 
with the seroconversion statistically. 
Conclusion: Our data fi rstly suggests that unrelated donor type 
is the only clinical factor that makes the HBsAg positive recipi-
ents more proned to HBV seroconversion post allo-HSCT with 
HBsAg negative donors. Large scale of clinical trials should be 
carried out in the future.

P780
Detection and quantifi cation of HAdVs in patients 
undergoing allogeneic HSCT using qPCR
S. Rynans, T. Dzieciatkowski, M. Przybylski, G. Basak, 
E. Snarski, W. Jedrzejczak, G. Mlynarczyk
Medical University of Warsaw (Warsaw, PL)

Objectives: Adenovirus infections are associated with sig-
nifi cant rates of morbidity and mortality among patients after 
haematopoietic stem cell transplantation (HSCT). Only few 
transplantation units use molecular virological methods, such 
as polymerase chain reaction (PCR), for surveillance for ade-
novirus infection, and treatment strategies have never been 
evaluated in multicenter clinical trials.
Materials and methods: We retrospectively tested serum sam-
ples obtained from a cohort of adults who had undergone allo-
geneic HSCT. A total of 451 samples collected from 57 patients 

[P780]
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between January 2007 and December 2009 were tested 
for adenovirus infection by quantitative real-time PCR. Also 
sequencing of a part of HAdV hexon-proteine encoding gene 
was performed for determination of adenovirus subgroup.
Results: Evidence of adenoviral DNA was found in 47 sera 
samples (10.4%), taken from 11 individuals (19.3%). The val-
ues of 600–12500 copies/ml predominated, representing a low-
to-medium level. Viraemia was observed between day 19 and 
70 after transplantation. 
As the result of sequencing part of adenoviral gene encoding 
hexon protein a subgroup B1, subgroup B2 and group C was 
determined in 46%, 36% and 18% of the patients, respectively.
Conclusions: HAdV infections are wide spread within group 
of patients undergoing allogeneic HSCT. Molecular labora-
tory tests for adenoviral DNA may assist clinicians in decision 
whether antiviral therapy should be administered to patients 
who develop adenovirus viraemia.

P781
A survey of practice relating to the prevention and 
treatment of invasive fungal infections in UK transplant 
centres
N. Duncan, C. Craddock, M. Cook on behalf of the UK BMT 
Pharmacists’ Group

Invasive fungal infections (IFIs) are a major cause of morbid-
ity and mortality in patients with haematological malignancies. 
Although guidelines exist for the management of IFIs in this 
patient group, practice has been shown to vary widely between 
European haematology centres. The aim of the current study 
was to investigate whether similar variability exists in the United 
Kingdom or whether recently published guidelines have helped 
to standardise practice. 
A short questionnaire was sent electronically to all members of 
the UKBMT pharmacists’ group. Questions focused on prophy-
laxis and treatment of fungal infection in three specifi c clinical 
areas – AML induction, autologous stem cell transplantation 
(SCT) and allogeneic SCT. 
Responses were received from 29 centres. All centres treated 
autologous SCT and AML patients and 27 treated allogeneic 
SCT patients. Itraconazole and fl uconazole were the most 
widely used prophylactic agents although only 72% of centres 
gave prophylaxis to all three patients groups. Variability existed 
between patient groups with fl uconazole (dose range 50-400 mg/
day) being most widely used in patients undergoing Autolo-
gous SCT (42% of centres) but itraconazole being preferred in 
the settings of both allogeneic SCT (56%) and AML induction 
(60%). Four centres (14%) gave posaconazole prophylaxis dur-
ing AML induction. Empirical therapy was recommended by 22 
centres (76%). Ambisome® (dose range 1-3 mg/kg/day) was the 
most widely used empirical antifungal agent and it was also the 
fi rst line drug for the management of invasive aspergillosis in 
50% of antifungal policies. Voriconazole and caspofungin were 
recommended as the fi rst line antifungal agent in 23% and 20% 
of policies respectively. Other fi rst line agents were Abelcet®

(7%) and posaconazole (3%). No centres used conventional 
amphotericin B. Caspofungin was the most popular second line 
agent, being recommended in 40% of policies, followed by vori-
conazole (30%) and Ambisome (25%). Twenty centres (69%) 
would consider giving dual therapy, with combinations of lipid 
amphotericin plus caspofungin (37%) and lipid amphotericin 
plus voriconazole (37%) being most commonly recommended.
Similar to an earlier Europe-wide survey, this study showed 
signifi cant variations in practice between UK haematology cen-
tres with respect to both preventing and treating invasive fungal 
infections. Recent guidelines in this area do not appear to have 
resulted in a standardisation of practice.

P782
Enhanced immune response after a second dose of an 
AS03-adjuvanted H1N1 infl uenza. A vaccine in patients 
after haematopoietic stem cell transplantation
S. Gueller, S. Mousset, H. Martin, H. Serve, G. Bug
Johann Wolfgang Goethe University (Frankfurt, DE)

Objectives: To determine the rate of seroconversion after one 
or two doses of a novel split virion, inactivated, AS03-adjuvan-
ted pandemic H1N1 infl uenza vaccine (A/California/7/2009) in 
patients with hematologic malignancies after hematopoietic 
stem cell transplantation (HSCT) (ClinicalTrials.gov Identifi er: 
NCT01017172).
Methods: Diagnostic study of adult patients with hematologic 
malignancies after HSCT scheduled for H1N1 infl uenza A vac-
cination. Blood samples were taken before and 21 days after 
a fi rst dose and 21 days after a second dose of the vaccine. 
Antibody (AB) titers were determined by haemagglutination 
inhibition assay. Seroconversion was defi ned by either an AB 
titer of 1:10 before and of 1:40 after or 1:10 before and 4
fold increase in AB titer 21 days after vaccination.
Results: Seventeen patients (14 allogeneic, 3 autologous 
HSCT) received one dose and 11 of these patients two doses 
of the vaccine. The rate of seroconversion was 41.1% (95% 
confi dence interval (CI) 59.6–75.9) after the fi rst and 81.8% 
(95% CI 85.9–95.9) after the second dose. Patients who failed 
to seroconvert after one dose of the vaccine were more likely 
to receive any immunosuppressive agent (p=0.003), but time 
elapsed after or type of HSCT, age, sex or chronic graft versus 
host disease were not different when compared to patients with 
seroconversion.
Conclusion: In patients with malignancies after HSCT the rate 
of seroconversion after a fi rst dose of an adjuvanted H1N1 infl u-
enza A vaccine was poor, but increased after a second dose.

P783
Incidence of viral infections in adult recipients of double 
umbilical cord blood transplantation
F. Panitsas, A. Komitopoulou, A. Balta, I. Tzannou, T. Tzenou, 
A. Manaka, A. Vourtsi, Z. Poulopoulou, E. Bika, E. Tziotziou, 
M. Garofalaki, M. Papageorgiou, S. Vassileiou, M. Karatza, 
E. Grispou, I. Baltadakis, J. Apostolidis, D. Karakasis, 
M. Anagnostopoulou, N. Harhalakis
Evangelismos Hospital (Athens, GR)

Viral infection is a major cause of morbidity in umbilical cord 
blood transplantation (UCBT). We recorded cytomegalovirus 
(CMV), Epstein-Barr virus (EBV), human herpesvirus-6 (HHV-
6) and BK virus (BKV) infection in adult recipients of double 
UCBT. 26 patients received double UCBT for hematologic 
malignancy, at a median age of 38 (range, 16-60) years, with 
myeloablative (n=18) or reduced-intensity (n=8) conditioning. 
Antithymocyte globulin was used in 1 case. The majority of UCB 
units (43/52) were 4/6 matched to recipient at HLA-A, -B, and 
-DRB1, whereas by allele typing 29 (55.8%) were 4/6 and 23 
(44.2%) <4/6 matched. Patients were monitored for CMV, EBV 
and HHV-6 reactivation with real-time quantitative PCR (RQ-
PCR) in blood weekly until day 180 or longer if on continued 
immunosuppression. Urine samples were examined for BKV 
by RQ-PCR in the evidence of hemorrhagic cystitis (HC). The 
cumulative incidence (CI) of CMV infection was 34.6%, and 
occurred at a median time of 61 days (range, 25-116). Among 
9 cases of CMV infection, 6 had recurrent viraemia after initial 
treatment. One case of CMV enteritis was documented. Pre-
transplant CMV serostatus predicted for higher CMV infection 
incidence although the difference did not reach signifi cance 
(CI 42.11% vs. 14.29% in seropositive and seronegative recipi-
ents, respectively; HR=3.72; p=0.19). Higher CD34+ cell dose 
(>0.8x105/kg) and high-resolution HLA match ( 4/6 allele) of 
the engrafting unit seemed protective from CMV reactivation 
on univariate analysis (HR=0.23 and 0.29; p=0.07 and 0.1, 
respectively). CMV infection was marginally a risk factor for 
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poorer overall survival among day +100 survivors (p=0.07). 
The CI of HHV-6 reactivation was 61.5%, and it occurred ear-
lier than CMV infection, at a median of 32.5 (range, 18-139) 
days. Twelve of 16 patients with HHV-6 infection were treated 
with foscarnet due to myelosuppression (n=11) or encephalitis 
(n=1). Only 2 of these had concurrent CMV infection. The CI of 
BKV detection in urine in association with HC reached 40.7%. 
Median time to onset of BKV-HC was 27.5 (range, 12-80) days 
with a median viral load of 4.5x108 (range, 0.27-970x108) cop-
ies/ml. Cidofovir was administered in 5 of 11 patients with BKV-
HC, and cystoscopy was required in 3. There were 3 cases 
of EBV reactivation (CI=12.16%), with lethal EBV-related lym-
phoproliferation in 1 patient. In conclusion, in double UCBT 
surveillance and prompt treatment of viral infections besides 
CMV is mandatory.

P784
Value of chest X-ray in the diagnosis of lung infections 
during neutropenic phase of reduced-intensity allogeneic 
transplantation
F. Spina (1, 2), M. Morelli (2), L. Farina (2), V. Montefusco (2), 
A. Dodero (2), P. Corradini (1, 2)
(1)University of Milan (Milan, IT); (2)Fondazione IRCCS Istituto 
Nazionale dei Tumori (Milan, IT)

Background: Lung infection is a frequent complication of neu-
tropenic phase after allogeneic transplantation (alloSCT). The 
fi rst exam usually performed to detect lung infections is chest 
X-ray (CXR), but its diagnostic value in this setting is a matter of 
debate. The gold standard imaging tool to detect lung infections 
is high resolution CT scan (HR-CT). 
Objectives: The aim of this study was to understand the value 
of CXR to detect lung infections during the neutropenic phase 
in patients receiving alloSCT following reduced intensity condi-
tioning (RIC).
Methods. We reviewed the CXR and HR-CT scans per-
formed from day 0 to day +30 of 236 patients who received 
RIC alloSCT at our center between 2002 and 2009. Median 
age of patients was 49 years (range, 15-68), diagnoses were: 
leukemia (53 patients), lymphoma (119), multiple myeloma 
(49), and solid tumors (15). All patients received peripheral 
blood stem cells from HLA identical siblings (110), matched 
unrelated (83) or haploidentical donors (43). CXR was per-
formed in 171 patients at a median of 13 days (range, 0-27) 
after alloSCT. Forty-fi ve patients had respiratory symptoms or 
persistent fever of unknown origin (FUO); these patients were 
evaluated with both CXR and HR-CT scan, which was consid-
ered the reference standard to assess sensibility, specifi city, 
positive predictive value (PPV) and negative predictive value 
(NPV) of CXR.
Results: Of 45 patients evaluated with CXR and HR-CT, 19 
had evidence of lung infection at CXR. The sites of infection 
were: low inferior right lobe (9), low inferior left lobe (7), median 
right lobe (3), left upper lobe (1); 6 patients had pleural effu-
sion, 3 had interstitial infi ltrates. Of 19 patients with positive 
CXR, 18 had diagnosis of lung infection confi rmed by HR-CT 
scan, whereas 1 patient had negative HR-CT scan and did not 
develop clinical sign of pneumonia. Lung infection was diag-
nosed by HR-CT scan in 5 of 26 patients with a negative CXR. 
Sensibility of CXR was 78% (IC95% 61%-95%), specifi city was 
95% (IC95% 86%-100%), PPV was 95% (IC95% 86%-100%), 
NPV was 81% (IC95% 66%-96%).
Conclusions: CXR has high specifi city and PPV to assess lung 
infections during neutropenic phase in RIC alloSCT patients. 
Confi rmatory HR-CT could be avoided in patients with posi-
tive CXR, obviating radiation exposure and the costs of HR-
CT. Instead, the low sensibility and NPV of CXR suggest that 
patients with negative CXR and with respiratory symptoms or 
FUO should promptly perform HR-CT scan.

P785
Pre-emptive treatment for CMV reactivation after 
allogeneic stem cell transplantation: a single-centre 
experience in 223 patients
R. Greco, F. Matteazzi, M.T. Lupo Stanghellini, D. Clerici, 
A. Forcina, B. Forno, L. Fumagalli, M. Marcatti, F. Lunghi, 
M. Bernardi, J. Peccatori, F. Ciceri, C. Corti
San Raffaele Scientifi c Institute (Milan, IT)

Background: Cytomegalovirus (CMV) reactivation remains an 
important issue after allogeneic stem cell transplantation (allo-
SCT).
Aims: We report the retrospective analysis of CMV preemptive 
therapy in patients (pts) experiencing CMV reactivation after 
allo-SCT in the last 6 years.
Materials and methods: Between November 2004 and Octo-
ber 2010, 223 pts (median age 49; 142 males) received trans-
plant for high risk haematological malignancies; 7 pts received 
a second transplant; 54 from HLA identical sibling, 57 from 
unrelated volunteer, 112 from family haploidentical donor (20 
with and 92 without ex-vivo T-cell depletion), 7 cord blood. Pts 
were evaluated for CMV quantitative pp65 antigenemia and/or 
quantitative DNA PCR twice weekly within the fi rst 3 months 
after allo-SCT. Host/donor serostatus was: -/-16, +/+124, -/+40, 
±50. Response to treatment was defi ned as negativization of 
antigenemia or DNA for at least 2 consecutive determinations. 
Results: We observed CMV reactivation in 125/223 pts (56%), 
median time of onset 36 (0-91) days post Allo-SCT, median 
number of CMV Ag 3 (1-35) nuclei and PCR 1903 (114-
66000) cp/mL. Baseline hematological recovery was similar 
in all groups. 58 pts received oral valganciclovir (VCGV) as 
fi rst line preemptive therapy; median time of treatment was 
17 (2-44) days. The reactivation was solved in 44 pts (75.9%), 
17 required drug crossover. Hematological toxicities were 
detected in 33 pts (56.9%). Severe infectious adverse events 
with hospitalization (SAE) were observed in 7 pts with grade III-
IV neutropenia. No further reactivation was reported in 24 pts. 
Intravenous preemptive therapy was administered in 26 pts: 17 
ganciclovir (GCV), 8 foscarnet (FCV); median time of treatment 
was 12.5 days (range 1-28). Events completely solved in 23 pts 
(88.5%), 10 required drug crossover. Hematological toxicities 
were detected in 7 pts (26.9%). SAE was reported in a patient 
with grade IV neutropenia. No further reactivation was reported 
in 11 pts. 
Conclusions: VGCV, GCV and FCV treatments are effective 
(p 0.2462) as fi rst line therapy early after allo-SCT. VGCV 
seems to be signifi cantly associated with more hematological 
toxicities (p 0.0174) and related SAE as compared to GCV and 
FCV; these data suggest the safer use of intravenous therapy 
in the fi rst 3 months after allo-SCT.

P786
H1N1 vaccination post-allogeneic haematopoietic stem 
cell transplantation and the risk of GvHD
R. Greco, F. Lorentino, A. Bondanza, D. Clerici, M. Marcatti, 
M.T. Lupo Stanghellini, B. Forno, L. Fumagalli, M. Bernardi, 
J. Peccatori, F. Ciceri, C. Corti
San Raffaele Scientifi c Institute (Milan, IT)

Background: In 2009 the H1N1 infl uenza outbreak prompted 
the recommendation to vaccinate all patients (pts) receiving 
allogeneic hematopoietic stem cell transplantation (HSCT). 



S220

Although the benefi ts towards infl uenza incidence and severity 
were anticipated, the risk of precipitating graft-versus-host dis-
ease (GvHD) has been taken into account, due to the capability 
of H1N1 vaccination to stimulate the innate immune system.
Aim: To evaluate the effi cacy and safety of H1N1 vaccination 
in HSCT patients.
Patients and methods: Between November 2009 and March 
2010, we vaccinated 29 pts after HSCT: 13 HLA-identical sib-
ling (Sib), 9 matched unrelated, 5 haploidentical and 2 cord 
blood (CB) donor; median time from transplant to vaccination 
was +560 days (range 100-2090); according to institutional pro-
tocols GvHD prophylaxis has been Cyclosporine (CSA) in 23 
pts, Rapamycin and Mycophenolate in 6; 22 pts had a history 
of previous GvHD. Ten pts had active GvHD at time of vac-
cination and were under immunosuppressive therapy (IS), 6 
of them in tapering. In parallel, we vaccinated as controls 21 
pts suffering from hematological malignancies: 13 treated with 
chemotherapy (CT), 8 with autologous transplant (ASCT). All 
patients received Focetria®, a monovalent H1N1 vaccine with 
MF59® adjuvant. Pts after CT received one-dose of vaccine, 
while a second dose was administered 1 month later in pts hav-
ing ASCT or allo-SCT (from day + 100).
Results: The vaccination was well tolerated in all pts. There was 
only one case of H1N1 infection, in a patient post ASCT. Lym-
phocytosis was observed in 5 pts (HSCT 3, controls 2), transient 
in 4, persistent in one at last follow up. Three HSCT pts (2 Sib, 
1 CB) experienced exacerbation of GvHD and one sib patient 
had a new onset GvHD, with a median time after vaccination 
of 24 days (11-29), without any correlation with lymphocytosis. 
Three pts were tapering IS and one had recently discontinued 
(2/4 CSA, 2/4 steroid). All 4 cases were chronic GvHD, 2 low 
and 2 moderate grade (3/4 involvement of skin, 2/4 eyes, 2/4 
liver). All GvHD events were completely solved after appropri-
ate IS treatment (2 pts increased CSA, 1 switched from CSA to 
Rapamycin, 1 restarted steroid).
Conclusions: Infl uenza vaccination in HSCT pts is safe and 
well-tolerated. However these data suggest that tapering of IS 
should be avoided within the fi rst few months.

P787
Are new tools able to improve microbial documentation 
of febrile neutropenia in stem cell transplant and acute 
leukaemia patients?
Y. Hicheri, C. Pautas, C. Corbel, S. Bastuji-Garin, S. Bretagne, 
L. Gregoire, E. Sbidian, S. Maury, E. Cambau, C. Cordonnier
Henri Mondor Hospital (Creteil, FR)

Febrile neutropenia (FN) episodes are documented by routine 
blood cultures (BC) only in 30% of cases. Whether this low rate 
of documentation is due to low bacterial inoculum or non-infec-
tious causes of fever is currently unknown. We hypothesized 
that a combination of early blood incubation, and use of the 
most effi cient and rapid techniques for positivity detection 
could improve the diagnostic yield of BC in FN. We prospec-
tively assessed a new process for microbial documentation 
of FN, combining (i) 1 x 40 ml-BC with 4 bottles; (ii) immedi-
ate incubation in an automate implemented in the hematology 
ward (BacT/Alert3D®); (iii) microbial DNAemia detection using 
the LightCycler Septifast® test and (iv) rapid identifi cation and 
susceptibility testing methods (Vitek2® (Biomérieux) and Gen-
otype® (Hain Lifescience)) applied directly on BC when posi-
tive. This was compared to standard BC procedure. All adult 
patients hospitalized in the hematology ward from Feb 2008 to 
Mar 2009 were eligible at their fi rst episode of FN if they were 
neutropenic (PMN<0.5 x109/L), febrile (temperature  38°3 
or twice  38° within 8 h), and had a central venous catheter. 
One hundred and 20 consecutive episodes of FN, including 34 
episodes in stem cell transplant recipients, were consecutively 
included. The BC positivity rate was 28.3% (34 episodes) with 
the routine procedure vs 30% (36 episodes) with the new proc-
ess (McNemar’s chi2=0.67, p=0.41). Septifast® test was posi-
tive in 9 episodes (7.5%) that were also positive by routine BC. 

Time to positivity was signifi cantly shorter for the BC incubated 
in the ward (median rank: 12h31 [7h55-25h37]) than for rou-
tine BC (median rank: 13h01 [9h31-19h27] (p=0.004). Time to 
results of identifi cation and susceptibility testing using rapid bio-
chemical and molecular tests produced results within 24 hours 
(mean 19h46 [13h30-40h09]). 
Conclusion: Immediate BC incubation combined with DNA 
detection directly on blood without culture (Septifast test) does 
not improve the rate of BC positivity in FN episodes, when com-
pared to routine process. Our main result is to have shortened 
the time, fi rst, for BC positivity when BC bottles were incubated 
in the ward and second, for identifi cation and susceptibility test-
ing by using GenoType and Vitek2 tests directly on positive 
BCs. Whether this gain translates into a clinical benefi t, either in 
early adaptation of the fi rst-line antibacterials, or in FN survival, 
needs further studies.

P788
The phantom of the opera: when prophylaxis acts
L. Rubert, V. Kiren, A. Maestro, D. Zanon, N. Maximova
IRCCS Burlo Garofolo (Trieste, IT)

Introduction: We undertook a retrospective analysis of the epi-
sodes of sepsis occurred during the fi rst 30 days after allogenic 
hematopoietic stem cell transplantation (HSCT) in 124 consec-
utive children transplanted in our hospital from 1995 to 2009. 
Methods: The population was divided in 3 groups according to 
the year of HSCT (group 1: 1995-99; group 2: 2000-04; group 
3: 2005-2009). For each group, demographic characteristics, 
underling disease, type of donor, cells source, time of engraft-
ment and incidence of mucositis (classifi ed following WHO 
criteria and defi ned severe if grade 3 or 4) were considered. 
All children received myeloablative conditioning regimen. As 
prophylaxis for infections, they were cared for in single rooms 
with positive pressure and high-effi ciency particulate air fi ltra-
tion. Moreover, fl uoroquinolones (from day -1), fl uconazole 
(from day + 3), pentaglobin (from 2007) as prophylaxis for sep-
sis (i.e. if low fever or other sign of infections during aplasia) 
and immunoglobulin (after engraftment) were administered. In 
case of fever (pyrexia > 38 ° C) or other signs or symptoms 
of infection, prophylactic antibiotics patients were treated with 
broad-spectrum antibiotics. The incidence of clinical sepsis 
(bacteremia, invasive mycosis or unknown origin) during the 
fi rst 30 days after transplant was measured. 
Results: Group 1, 2 and 3, were composed by 27, 42 and 55 patients 
respectively. The groups did not signifi cantly differ for demographic 
characteristics, underling disease, type of donor, cells source and 
time of engraftment. We found a decreased incidence of severe 
mucositis (p=0.00) over the time; it was 18/27 (67%) in group 1; 
12/42 (29%) in group 2; 5/55 (9%) in group 3. The incidence of 
clinical sepsis decreased too (p=0.00). In regard to the number of 
episodes of sepsis, in group 1 there were 15 (55,6%) episodes 
(6 bacteremia; 3 mycosis; 4 unknown origin; 2 polymicrobic); in 
group 2 there were 14 (33,3%) episodes (8 bacteremia; 3 myco-
sis; 3 unknown origin); in group 3 there were 9 (16,3%) episodes 
(6 bacteremia, 1 mycosis; 2 polymicrobic). There was a strong 
association between mucositis and sepsis (p=0,003).
Conclusions: In our series the incidence of sepsis diminished 
consistently in recent years. The reduction of mucositis, associ-
ated with more accurate methods of diagnosis and use of anti-
biotics, might be an important cause of this phenomenon.

P789
Is antifungal prophylaxis useful in stem cell 
transplantation during hospitalization?
G. Irrera, G. Messina, G. Console, M. Martino, M. Cuzzola, 
A. Meliadò, R. Fedele, T. Moscato, E. Massara, P. Iacopino
AO Bianchi Melacrino Morelli (Reggio Calabria, IT)

Introduction: To date anti-fungal systemic prophylaxis is rec-
ommended in autologous stem cell transplant (SCT) recipient 
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subset with prolonged neutropenia and mucosal damage and 
in allogeneic mieloablative transplant setting. Limited data sup-
port the effi cacy of antifungal prophylaxis applied to neutropenic 
and/or immunocompromised patients. 
Methods: This is a retrospective study of 1007 SCTs performed 
in Bone Marrow Unit of Reggio Calabria Hospital between 1992 
and 2009 including 809 consecutive patients. We performed 
environmental monitoring of air, water, surfaces in room with 
HEPA fi lter for better infectious risk management.
Results: The main characteristics of the patients are reported 
in Table 1. Systemic prophylaxis was used according to the 
guidelines (Table 2). Our therapy scheme was based on admin-
istration of fl uconazole in the nineties years, followed by itraco-
nazole. During 2004 year, these treatments were abolished or 
substituted with prophylaxis therapy based on non-adsorbable 
molecules in transplants with standard infection risk. Second-
ary prophylaxis was prescribed for high risk patients with fun-
gal infection history, suggestive iconography, positive fungal 
biomarkers. In allogeneic SCT cohort only 3 probable aspergil-
losis infections and 5 proven fungal infections (1 fusarium, 
1 mucor and 3 aspergillosis) were diagnosed. (2 haplotipical, 
1 singenic, 1 sibiling, 1 MUD and 2 mismatched), resulting in 
death in all cases. The infection rate in allogenic SCT setting 
was 3.6% with an incidence rate of 1.1 infection per 10000 
transplants/year, while no fungal infection was documented in 
autologous SCT setting. These results are signifi cantly lower 
than published reports. Finally, during the 17 years our trans-
plant unit has never been colonized by moulds.
Conclusions: Based on our experience, we believe that sys-
temic antifungal prophylaxis should not be performed in autol-
ogous SCT patients. except in selected cases. In allogenic 
SCT the fungal prophylaxis should be tailored to the treatment 
adopted for the patient (bone marrow suppression, reduced 
intensity, conditioning) and it has not to be administered in 
absence of risk factors according to guidelines. The iden-
tifi cation of high risk patients is useful to select for systemic 

antifungal or secondary prophylaxis reducing over-treatment, 
incidence of resistant strains and costs.

P790
Quantifi cation of CMV DNA in plasma by real-time PCR for 
monitoring allogeneic stem cell transplant recipients
A. García-Noblejas, L. Cardeñoso, A. Somodevilla , A. Palmeiro, 
J. Cannata-Ortiz, A. Figueras, R. de la Cámara
La Princesa (Madrid, ES)

The objective was to evaluate rt PCR QIACMV Abbott Diag-
nostics in plasma samples for CMV monitoring for preemptive 
treatment of allo-SCT patients.
Methods: We studied 521 plasma samples obtained in 76 CMV 
infection episodes from 47 allo SCT patients between 2005 and 
2008. All patients were monitored post-SCT with antigenemia 
pp65 CINApool®, Argene (AG) and quantitative PCR, COBAS®

Amplicor® CMV after automatic extraction COBAS® Ampliprep®

TNAI kit, Roche (CobasPCR). A positive sample was defi ned 
by AG>or=2/4x105 PMNs and/or CobasPCR>or=600 copies/
mL, 41 out of 47 received one or more course of preemptive 
therapy upon positive AG and/or CobasPCR results and 6 
(12.7%) developed CMV end-organ disease (4 colitis and 2 
neumonitis). An episode was defi ned as the period between 
the fi rst positive sample by AG and/or CobasPCR, until the fi rst 
negative sample by both techniques. All samples were retro-
spectively tested using rt-PCR after automatic DNA extraction 
with m2000sp. Rt-PCR positive results were defi ned by 
>or= 52 copies/mL. 
Results: Plasma samples were positive in 29.2%, 34% and 
40.7% by AG, Cobas PCR and rt-PCR, respectively. Thirty-nine 
samples (7.5%) were only positive by rt-PCR, of these 9 were 
fi rst and 15 last samples in episodes. Concordance between 
PCR assays was 83.7% (k=0.63), Pearson 0.98 (p<0.001) and 
rt-PCR vs AG& CobasPCR was 80.6% (k=0.66). ROC curve 
analysis was applied using the existing treatment criteria based 
on AG and CobasPCR for triggering CMV preemptive therapy 
and a viral load of >173 copies/ml by rt-PCR was established 
as the optimal value (S 65%, E 73% AUC 0.728).
Episodes were detected in 71 (93%), 58(76%) and 67(88%) 
by AG, CobasPCR and rt-PCR, respectively. Nine episodes 
(11.8%) were only detected by AG (all PCRs negative) and 5 
(6.6%) only by PCR assays. For episode detection the fi rst 
positive technique was AG 56 (74%), rt-PCR 51 (67%) and 
Cobas PCR 37 (48%); AG was the fi rst positive technique in 
26% episodes (median=1 day) and rt-PCR in 10% episodes 
(median=10 days).Bland Altman Analyses CobasPCR vs rt-
PCR difference is 0.76 log. 
Summary: Rt PCR QIACMV detects earlier and more episodes 
than the COBAS ®AMPLICOR PCR CMV. Rt-PCRcuantitative 
results were lower than end-point PCR (0.76 log). The thresh-
old of 173 copies/mL is the optimal rt-PCR CMV-DNA value for 
triggering preemptive treatment in allo-SCT. Results from this 
study suggest that this rt-PCR assay is a useful tool for the clini-
cal management of CMV in allo SCT patients.

P791
Voriconazole prophylaxis in 120 high-risk patients under-
going allogeneic haematopoietic stem cell transplantation
F. Matteazzi, D. Clerici, R. Greco, M. Marcatti, L. Fumagalli, 
J. Peccatori, M. Bernardi, F. Ciceri, C. Corti
San Raffaele Scientifi c Institute (Milan, IT)

Background: Invasive fungal infections (IFIs) are emerg-
ing serious complications with high mortality in patients (pts) 
undergoing allogeneic hematopoietic stem cell transplantation 
(allo-HSCT). Since 2008 we used voriconazole as antifungal 
prophylaxis in the allo-HSCT setting, due to pts’ high risk condi-
tion, donor source, local epidemiology.
Aims: The aim of this study is to evaluate incidence and risk fac-
tors for IFIs in high-risk hematological pts receiving allo-HSCT. 
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Materials and methods: In our Institution we analized 120 con-
secutive pts with high-risk hematological malignancies who 
underwent allo-HSCT from January 2008 to May 2010 (9% 
Matched Related Donor, 30% Matched Unrelated Donor, 47% 
Haploidentical HSCT, 7% T-depleted Haploidentical HSCT, 7% 
Cord Blood). Antifungal prophylaxis with voriconazole was pri-
mary in 82 pts (68%) and secondary in 38 pts (32%). Disease 
status at HSCT was intermediate- advanced for 69% of the pts 
(n 83); Sorror Comorbidity Index (CI) score was > 2 in 36% of 
the pts (n 43); the number of previous chemotherapy lines was 
>2 in 36% of the pts (n 43). 
Results: Voriconazole drug toxicity was observed in 7% of the 
pts (n 18): hepatic (n 15), neurological (n 1) and renal (n 2) side 
effects were observed and cleared up with drug withdrawl. The 
breakthrough IFIs incidence was overall 32% (n 39): 11% proven 
(n 13), 2% probable (n 3), 19% possible (n 17) according to 
EORTC 2008 criteria. We observed IFIs complete resolution in 
23/39 pts; fi rst line therapy alone was effective in 15/39 pts. The 
main site of infection was lower respiratory tract (74%, n 29). 
The IFIs incidence was 18% within day +30 post HSCT (n 22), 
7% from day +30 to day +100 (n 8), 7% after day +100 (n 9). 
Univariate analysis highlights no statistical signifi cant associa-
tion (p>0.05) between IFIs and following risk factors: number of 
previous chemotherapy lines, disease status at HSCT, Sorror 
CI score, conditioning with anti-thymocyte globulin. The attrib-
utable mortality rate for IFI was 3% ( n 1).
Conclusions: Voriconazole prophylaxis is a safe and effec-
tive treatment in high risk hematological patients undergoing 
allo-HSCT. In our experience cumulative incidence of proven 
and probable IFIs was comparable with literature data, with a 
low infections attributable mortality rate despite unfavorable 
conditions.

P792
Incidence of infectious complications after 
HLA-haplo-identical haematopoetic stem cell transplantation 
using high-dose cyclophosphamide posttransplantation
J. Tischer (1), S. Fritsch (1), C. Teepe (1), N. Engel (1), 
M. Rothmayer (1), W. Hill (1), S. Otten (1), D. Prevalsek (1), 
J. Braess (1), G. Ledderose (1), H.-J. Kolb (2), A. Hausmann (1)
(1)University Hospital (Munich, DE); (2)University of Munich 
(Munich, DE)

Infectious complications are a signifi cant cause of morbidity 
and mortality after hematopoetic stem cell transplantation (sct). 
Recipients of haplodentical transplants may be more suspect-
ible to infectious complications due to intensive immunosup-
pression or T cell depletion resulting in reduction of cellular 
immunity and delayed immune reconstitution after sct.
We evaluate the posttransplantion occurance of viral, bacterial 
or fungal pathogens causing infectious complications in recipi-
ents of unmanipulated haploidentical grafts using cyclophos-
phamid posttransplantation. Data of 13 consecutively treated 
patients between 2009 and 2010 were analyzed with respect 
to demographic data, diagnosis, remission status, condition-
ing treatment, stem cell source, clinical course and outcome, 
grade of acute GvHD and microbiological data until day 100 
after transplantation. 
Infections could be detected in 12/13 pts. Most frequently 
observed pathogens were staphylococcus species, pseu-
domonas aeruginosa, cytomegalievirus (CMV), human her-
pesvirus 6 (HHV6) and Candida spp. Fever of unknown origin 
in neuropenia occured in 7 pts. Few probable invasive fungal 
infections were diagnosed (2/13 pts). In 4/13 pts pulmonary infi l-
trates were observed. The incidence of CMV reactivation was 
50 % for pts at risk (patient and or donor CMV seropositive), no 
pt developed CMV disease. Only one Epstein Barr virus (EBV) 
reactivation and no posttransplant lymphoproliferative disease 
(PTLD) occured, compared to an incidence of EBV reactiva-
tion and PTLD of 50% and 12% respectively for 57 patients 
after haploidentical sct using CD 6 depletion as reported by our 
group previously.

Incidence of infectious complications after haploidentical sct 
using high dose cyclophosphamide posttransplantation is mod-
erate with a low incidence of EBV reactivation and no incidence 
of PTLD compared to a haploidentical transplantation setting 
using in vitro T cell depletion.

P793
Do we need today antibacterial and antifungal 
prophylaxis in haematopoietic stem cell transplantation 
during neutropenia period?
L. Yáñez, A. Bermúdez, J. Monge, A. Cuesta, S. Herráez, 
C. Martín, C. Richard, A. Iriondo
Hospital Marques de Valdecilla (Santander, ES)

Introduction: Because of the multiple advances in the setting 
of HSCT and the increasing rates of drug resistant bacteria, 
current guidelines for primary antibiotic prophylaxis during neu-
tropenia period may be considered. 
Objectives: To analyze incidence, characteristics, mortality 
and risk factors associated with infections during neutropenia 
period in patients who underwent HSCT (allo or auto) without 
antimicrobial prophylaxis in our center.
Patients: From January 2007 to December 2009, 190 patients 
did not receive chemoprophylaxis, except acyclovir, during 
neutropenic period. When neutropenic fever appeared, empiri-
cal antibacterial treatment and antifungal prophylaxis were 
started.
Median age was 48 years (8-75), 110 patients were male. Hema-
tological diseases were: AML: 47; ALL: 22; MDS: 13; NHL: 38; 
HD: 21; MM: 29; CLL: 8; Aplastic Anemia: 5; other: 7. Allo-HSCT 
was done in 121 patients (unrelated 54) and auto-HSCT in 69. 
Myeloablative regimen (BUCY, CY-TBI, FluBU4, BEAM, BEAC, 
Melfalan 200) was administered to 148 patients (78%). Bone 
marrow was the principal stem cell source in allo-HSCT (89%) 
and peripheral blood in auto-HSCT (100%). Hickman catheter 
was used in 74% of patients. Seventy eight percent of patients 
were isolated in a room with air fi ltration system (HEPA 55% 
or LAF 23%). Granulocyte recovery (> 500/mm3) was seen 
at 14 days (9-25) and only 20% of patients received G-CSF. 
Parenteral nutrition was given to 42% of patients although only 
38% developed moderate-severe mucositis. 
Results: Neutropenic fever was seen in 166 patients (88%). 
Piperacilin-tazobactam associated with fl uconazole was the 
main treatment (75%). Microbiological isolation was found 
in 102 patients (62%), being blood culture (75%) the princi-
pal localization and Staphylococcus Epidermidis (31%) and 
Escherichia Coli (8%) the main pathogens. Two patients devel-
oped catheter related fungemia by Candida Parapsilosis (1%). 
Severe infection was observed exclusively in fi fteen patients 
(8%) and only 3 of them died (2%). Young patients (p=0,03), 
ablative conditioning (p=0,04), Hickman catheter (p=0,001) and 
parenteral nutrition (p=0,001) were detected as risk factors in 
the univariate analysis. 
Conclusion: In our center, the absence of chemoprophylaxis for 
bacterial and fungal infections during neutropenia period after 
HSCT has shown a low rate of mortality. Rupture of barrier is 
the main factor for febrile neutropenia and gram positive bacter-
iemia the frequently observed.

P794
Bloodstream infections in patients undergoing 
autologous stem cell transplantation - the rising problem 
of resistant pathogens
J. Batinic, Z. Peric, M. Jandrlic, D. Dujmovic, D. Sertic, 
S. Kalenic, R. Serventi-Seiwerth, B. Labar, D. Nemet
University Hospital Center (Zagreb, HR)

Bloodstream infections (BSIs) are major cause of morbid-
ity and mortality in patients undergoing autologous peripheral 
blood stem cell transplantation (auto-PBSCT). Knowledge 
of local epidemiology is a prerequisite for their optimal 
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management. The aim of this study was to characterize the 
epidemiology of BSIs in patients treated with auto-PBSCT in a 
single institution. 
146 consecutive auto-PBSCT performed between January 
2008 and December 2009 were evaluated. Follow up was done 
one year after auto-PBSCT, blood culture dates and isolates 
were recorded. All patients received oral antimicrobial prophy-
laxis with ciprofl oxacin and fl uconazole from the beginning of 
conditioning therapy until fever, when empirical intravenous 
antimicrobials were started. 
Overall, 59 BSIs were detected at a median of 8 days post 
auto-PBSCT (range 4 to 358, SD 75), with the majority of 
BSIs observed in the fi rst month following auto-PBSCT, mostly 
during the fi rst 2 weeks. (84.7% of all BSIs). In total, 10 dif-
ferent microorganisms were identifi ed as causative agents of 
BSIs. Gram positive pathogens were the most frequent etio-
logic agents, responsible for 71.2% of all BSIs. In this group, 
the most frequently isolated pathogens were Coagulase nega-
tive staphylococci which accounted for 55.9% of all BSI and 
78.5% of all Gram positive BSIs. Gram negative microorgan-
isms accounted for 28.8% of all BSIs with the single most 
frequently isolated microorganism Pseudomonas aeruginosa. 
This pathogen accounted for 13.5% of all BSIs and for 47% of 
all Gram negative BSIs. Altogether, P. aeruginosa was isolated 
in 7 patients: 4 of these seven isolates were multidrug resist-
ant (MDR), including resistance to carbapenems and sensitive 
only to colistin. Anaerobic bacteria were isolated in one patient. 
There were no fungemias.
In our study BSIs were a frequent complication of auto-PBSCT, 
with highest incidence during chemotherapy induced mucosal 
damage and neutropenia. Problem of infections caused by 
resistant microorganisms rises due to the broad use of antimi-
crobial prophylaxis. In our study we identifi ed a high number 
of BSIs caused by Pseudomonas aeruginosa with more than 
57% of these isolates showing multiple antibiotic resistance. 
The treatment of BSI-s caused by Pseudomonas aeruginosa 
remains a challenge because of the possibility that they may 
not always be covered with empirical therapy.

P795
Is it possible to replace pre-emptive low dose 
valgancyclovir treatment instead of standard gancyclovir 
treatment?
L. Kaynar, F. Kurnaz, G. Metan, H. Mumcuoglu, S. Gokahmetoglu, 
S. Sivgin, B. Eser, O. Yildiz, C. Pala, A. Unal, M. Cetin
Erciyes University Medical School (Kayseri, TR)

Introduction: Cytomegalovirus (CMV) infection is a major infec-
tious complication after allogeneic hematopoietic stem cell 
transplantation (ASCT). In the present study we aimed to evalu-
ated the effi cacy and safety of low dose valganciclovir (VGV) 
for preemptive therapy of CMV infection after ASCT. 
Patients and methods: We retrospectively evaluated the data 
of 177 patients who underwent ASCT between November 2007 
and July 2010 at Erciyes University bone marrow transplan-
tation center. The patients who were clinically asymptomatic 
and given VGV or gancyclovir (GCV) due to CMV seropositiv-
ity included into the study. Any number of CMV DNA copies 
over 235 copies/106 peripheral blood leukocyte was classifed 
as a positive CMV-PCR. CMV infection was defi ned as 1 or 
2 consecutive pp65 antigenemia assays and/or 1 or 2 con-
secutive positive PCR assays within 1 week. In the preemptive 
treatment of CMV infection VGV was used 900 mg once a day 
for 21 days or GCV was as a dose of 5 mg/kg once a day for 
21 days. Treatment success was defi ned as negative values of 
two consecutive CMV PCR results and/or the absence of CMV 
antigenemia.
Results: 96 (54%) patients showed CMV reactivation. 44 activa-
tion was detected in the 41 patients who were treated with VGV 
and 23 activation was detected in the group who were treated 
with GCV. All the patients were given GVHD prophylaxis and 
all were under immunosuppressive therapy. When the patients 

were evaluated it was seen that in the VGV group 3 patients 
(6.8%) had positive CMV results on the fi fth week but there was 
no continuous positive CMV result in GCV group (p>0.2). When 
the both groups were compared according to the drug toxicity 
grade I-II neutropenia and grade III-IV thrombocytopenia was 
lower in the VGV group (p= 0.010 vs p= 0.017 respectively).
Conclusion: Lower-dose oral valganciclovir (900 mg/day) 
has a comparable effi cacy to the proposed standard dose of 
GCV. Preemptive strategy of oral low dose VGV appears to be 
safe and effective for the prevention of CMV disease in ASCT 
patients. In conclusion, large prospective randomized studies 
are required to better defi ne the dosage, duration and resist-
ance of preemptive therapy with VGV after ASCT.

P796
Comparison of itraconacole, voriconazole and 
posaconazole as oral antifungal prophylaxis in 
paediatric patients following allogeneic stem cell 
transplantation
M. Döring (1), O. Blume (1), U. Hartmann (1), A. Kimmig (1), 
C.-P. Schwarze (1), R. Handgretinger (1), I. Müller (2)
(1)University Children`s Hospital (Tübingen, DE); (2)University 
Medical Center (Hamburg-Eppendorf, DE)

Background: Pediatric patients undergoing allogeneic hemat-
opoietic stem cell transplantation (HSCT) are at high risk of 
acquiring fungal infections. Oral antifungal prophylaxis with 
extended spectra azoles, e.g. voriconazole or itraconazole, is 
preferentially used in pediatric patients after allogeneic HSCT, 
while only few studies have been published. We also admin-
istered posaconazole based on data from studies in adult 
patients. Retrospectively, we assessed the safety, feasibility 
and initial data on effi cacy of itraconazole, voriconazole and 
posaconazole in pediatric patients and adolescents after high 
dose chemotherapy and HSCT.
Patients and methods: The patient cohorts consisted of chil-
dren who underwent allogeneic stem cell transplantation for 
hemato-oncological malignancies and inborn errors of metabo-
lism between January 2004 and November 2010. 30 pediatric 
patients received posaconazole, 40 pediatric patients received 
voriconazole and 60 pediatric patients received itraconazole as 
oral antifungal prophylaxis. The observation period was defi ned 
as the time from treatment start of oral prophylaxis until the end 
of oral antimycotic prophylaxis with a maximum of 200 days 
after transplant. 
Results: No incidence of proven or probable invasive mycosis 
was observed in all three groups during the observation period 
according to EORTC defi nitions (De Pauw et al. 2008). The 
occurrence of possible fungal infections according to EORTC 
defi nitions (Kontoyiannis et al. 2003) in the voriconazole group 
(37.5%) was signifi cantly different (P < 0.01) from the posaco-
nazole group (10%). Clinical adverse events were observed in 
fi ve cases in the itraconazole group, in four cases in the vorico-
nazole group and in one case in the posaconazole group. There 
were no signs of hematotoxicity in all three groups. After start 
of oral antifungal prophylaxis a signifi cant increase of alanin-
aminotransferase (ALT) over the age adjusted upper normal 
limit was observed in all three groups. A signifi cant increase 
over the age adjusted limit of -GT was only observed in the 
voriconazole (P<0.01) group. In the itraconazole and voricona-
zole groups there was a decrease of potassium during antifun-
gal treatment. All changes normalized after discontinuation of 
prophylaxis.
Conclusion: Taken together, itraconazole, voriconazole and 
posaconazole showed comparable effectiveness as antifungal 
prophylaxis in pediatric patients after allogeneic HSCT.
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P797
Progressive multifocal leukoencephalopathy in 
non-Hodgkin’s lymphoma transplant patients
I. Avivi, I. Tzoran, N. Horowitz, T. Zuckerman, I. Oren, 
J.M. Rowe
Rambam Medical Center (Haifa, IL)

Introduction: Recent studies suggest an increased incidence 
of JC virus-related progressive multifocal leukoencephalopathy 
(PML) in non-Hodgkin lymphoma (NHL) patients treated with 
rituximab. The precise mechanism for this fatal disease remains 
obscure and its relationship to stem cell transplantation (SCT) 
is unclear. The current study investigates the incidence, clinical 
characteristics, risk factors and outcome of NHL patients, diag-
nosed with PML following SCT.
Methods: Data on 432 consecutive NHL patients, treated with 
rituximab-containing regimens between Jan 2007 and Nov 
2010, were reviewed. NHL type, number of rituximab courses 
and previous SCT, PML infection, therapy and outcome were 
recorded.
Results and conclusions: 432 patients (55% with aggressive 
and 45% with indolent NHL) were reviewed. Median number of 
rituximab courses was 8 (4-14). 24 patients underwent autolo-
gous (n=13) or allogeneic (n=11) SCT. Two patients (0.046%) 
aged 58 (female) and 50 years (male), both with transformed 
follicular lymphoma, developed PML. These individuals were 
heavily pretreated (14 and 10 prior rituximab courses ), includ-
ing autograft (female) and a reduced intensity matched sibling 
allograft, both performed in complete remission, 8 and 9 months 
prior to PML detection. Last rituximab dose was administered 
1 month prior to transplant. The allografted patient was treated 
with tacrolimus, steroids and photopheresis for GvHD. PML 
was diagnosed in the presence of typical MRI imaging and a 
positive PCR for JC virus (1- in brain biopsy and 1 in CSF). Both 
patients were severely hypogamaglobulinemic (IgG<200) and 
lymphopenic (CD4=80 and 25, respectively). The autografted 
patient was treated with repeated courses of IV immunoglob-
ulin, with no clinical improvement, and died of PML within 3 
months. In the allograftd patient, immunosuppressive therapy 
was discontinued and mefl oquine and liposomal cidofovir were 
administered. Despite an initial 5-fold reduction in viral load, 
there was no clinical improvement. Following immunosuppres-
sive therapy renewal due to severe GvHD, the patient experi-
enced a rapid deterioration, leading to death, within 2 months 
since PML detection. Interestingly, there were no PML cases in 
the non-transplanted NHL patients treated with rituximab, sug-
gesting an additive contribution of profound immunosuppres-
sion caused by HDT, to PML development.

P798
Clinical features and outcome of respiratory syncitial 
virus infection in 26 haematologic disorders patients
M. Romera, I. Heras, C. Castilla, J.B. Nieto, J.J. Cerezo-
Manchado, E. Pérez-Ceballos, M.L. Amigo, M. Lozano, 
V. Vicente
HGU Morales Meseguer (Murcia, ES)

Background: Respiratory syncitial virus (RSV) is a recognized 
cause of severe respiratory infections in hematologic patients, 
especially in recipients of hematopoietic cell transplant (HCT). 
We aim to describe the clinical features and outcome of this 
infection in our center. 
Patients and methods: prospective observacional study among 
patients followed in our Unit between September, 2009 and April, 
2010. Screening was performed for RSV on every patient pre-
senting respiratory symptoms. RSV diagnosis was performed 
by enzyme immunoassay (EIA) on nasopharyngeal wash. 
Results: From 313 respiratory samples taken in this period, RSV 
was identifi ed in 28 (9%) from 26 patients 61% males, median 
age 52 years (range 13-74). The underlying disease was: acute 
leukemia 50% (n=14), non-Hodgkin lymphoma 21% (n=6), 

multiple myeloma 11% (n=3), Hodgkin lymphoma 7% (n=2), other 
11%. From the 28 positive samples, 23 (82%) were diagnosed 
in the outpatient department and only 2 needed later admis-
sion. The most frequent symptoms were: cough (74%), runny 
nose (67%) and sore throat (41%), followed by fever (33%), 
dyspnea (18%) and headache (11%). 7% (n=2) of cases had 
a low neutrophil count (<800/mL) and 14% (n=4) were lympho-
penic (< 500/mL). In 4 cases (14%) there was a coinfeccion by 
another microorganism. 19 patients were HCT recipients (73%): 
1 (5%) autologous and 18 (95%) allogeneic HCT; 10 (57%) of 
them received a reduced intensity regimen. The main source of 
stem cells was peripheral blood, 76% from related donors. 58% 
had GVHD at the time of onset and 42% were under immunos-
suppresor treatment. Median day of onset after HCT was +811 
(range 0-2527), with only one case before the +100 day. Most 
patients had an X-ray performed at onset of symptoms, only on 
3 patients signifi cant changes were present, one being an HCT 
recipient. From the whole group, on 82% patients, antibacte-
rial treatment was started at the onset of symptoms and were 
closely followed. No patients developed respiratory dysfunction 
or needed the administration of specifi c antiviral therapy. There 
were no deaths attributable to RSV infection. 
Conclusions: The morbi-mortality associated with RSV infection 
on this population was signifi cantly lower than the previously 
reported. This is probably related to the characteristic of the popu-
lation and the late median time of onset on HCT patients. The 
close vigilance and follow up, without the administration of specifi c 
antiviral treatment, may be a good procedure in these patients.

P799
HLA mismatch is a strong factor for HHV6 infection post 
BMT which might become obscured due to treatment for 
concurrent CMV infection
N. Giannakoulas, M. Krupiczojc, R. Chakraverty, A. Fielding, 
S. Mackinnon, P. Griffi ths, P. Kottaridis
Royal Free Hospital (London, UK)

HHV6 infection is considered to be a relatively common 
complication following BMT; however its clinical signifi cance 
remains unclear. Here we have retrospectively analysed 202 
samples from 18 patients who underwent a SCT. 18 patients 
(11 males, 7 females) with a median age 46 (15-66) at the time 
of the transplant underwent SCT for leukaemia (n=9), lym-
phoma (n=5) and others (n=4). The donor was identical sibling 
in 5 cases, haploidentical in 1, MUD in 11 cases and CB in one 
case. The source of cells was PBCS (n=16), BM (n=1), CBC 
(n=1). 17 patients received a RIC transplant, one patient a fully 
myeloablative. After transplant the HHV-6 load was measured 
by RT-PCR in 202 samples upon indication. 104 samples were 
positive. 28 samples had low level HHV6 DNA (<999 c/ml), 39 
samples mid-level HHV6 DNA (1000-9999 c/ml) and 37 sam-
ples high level HHV6 DNA (>10000 c/ml). 10/18 patients had 
concurrent CMV infection, rhinovirus (n=1) or increased copies 
of EBV DNA (n=1). The median time of HHV6 highest positive 
samples from transplantation was 66 days (14-417). At that time 
the median lymphocyte count was 0,3x109/L. All patients who 
transplanted with mismatched grafts developed HHV6 infection. 
Six patients had at least one low level (n=2) or mid-level (n=4) 
positive sample for HHV6. They were all followed without treat-
ment.12 patients had at least one HHV6 measurement above 
10000 c/ml. 2 patients developed HHV6 encephalitis, 1 patient 
HHV6 related marrow aplasia and 9 patients lung pathology. 
One patient had continuously high levels of HHV6 copies and 
was considered to have chromosomal integration. 7 patients 
had also concurrent CMV infection and were treated with gan-
ciclovir or foscarnet. From the remaining 5 patients without con-
current CMV infection, one was considered to have integration 
and no treatment was given. The other 4 were treated resulting 
to death in one case (lung pathology, even though the cause 
of death was bacterial sepsis) and clinical improvement for the 
other 3 (two with encephalitis and one with marrow aplasia). 
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Conclusions: Low or mid levels of HHV6 may often be observed 
after bone marrow transplantation and they usually don’t 
require treatment, where, high levels of HHV6 might be asso-
ciated with serious clinical manifestations requiring treatment. 
The real incidence or the development of clinical signs might be 
underestimated as most of these patients receive treatment for 
concurrent CMV infection and potential HHV6 infection might 
be obscured.

P800
Voriconazole for secondary prophylaxis of invasive fungal 
infections in autologous stem cell transplant recipients
E.E. Tothova, T.T. Guman, A. Kafkova, I. Dulova, N. Stecova
University Hospital L.Pasteura (Kosice, SK)

Background: Recurrence of prior invasive fungal infection 
(relapse rate 30-50%) limits the success of stem cell transplan-
tation. Secondary prophylaxis against invasive aspergillosis 
involves the administration of antifungal drugs to patiens who 
are undergoing a period of immunosuppression and who have 
a history of invasive aspergillosis.
Design and methods: Our study was conducted evaluating vor-
iconazole (4 mg/kg/12 h intravenously or 200 mg/12 h orally) 
as secondary antifungal prophylaxis in autologous stem cell 
transplant recipients with previous proven or problable invasive 
fungal infection. Voriconazole was started 48 h or more after 
completion of condicioning chemotherapy and was planned to 
be continued for 40 days. Patients were followed for 12 months 
for incidence of proven or problable invasive fungal infections.
Results: Twenty-eight patiens were enrolled, 19 of whom 
had stem cell transplant for acute leukemia. Previous inva-
sive fungal infections were proven and probable aspergillosis 
(n=19), proven candidiasis (n=5) and other proven or probable 
infections (n=2), prior infection could not be confi rmed in two 
patiens. The median duration of voriconazole prophylaxis was 
28 days.Two patiens (7%) died within 12 months of transplanta-
tion, but only one due to systemic fungal disease. Only 2 inva-
sive fungal infections occured post-transplant: two relapses 
(one candidemia and combination of aspergillosis plus candi-
dosis in 1 patient) .In one patient the prophylaxis was inter-
rupted due to treatment related adverse events.
Conclusions: Voriconazole appear to be safe and effective for 
secondary prophylaxis of systemic fungal infection after high-
dose chemotherapy and autologous stem cell transplantation.
Treatment-related adverse events were acceptable and consist-
ent with clinical experiences in this high- risk population. Thus, 
voriconazole may be a promising agent in adults undergoing 
SCT for a hematologic disease.

P801
Epidemiology and outcome of invasive fungal diseases in 
adult haematopoietic stem cell transplant recipients
M. Popova (1), N. Zubarovskaya (1), V. Vavilov (1), 
A. Volkova (1), I. Zyuzgin (2), L. Zubarovskaya (1), N. Klimko (3), 
B. Afanasyev (1)
(1)I.P.Pavlov State Medical University (St. Petersburg, RU); 
(2)Leningrad Regional Clinical Hospital (St. Petersburg, RU); 
(3)St. Petersburg Medical Academy of Postgraduate Education 
(St. Petersburg, RU)

Background: Invasive fungal diseases (IFD) are lead cause of 
morbidity and mortality in hematopoietic stem cell transplant 
(HSCT) recipients. This study focuses on the risk factors, etiol-
ogy and outcomes of IFD.
Methods: 356 pts after allogenic (allo) (237) and autologous 
(auto) HSCT (119) between 2000 through 2010 were included. 
The distribution of IFD and rates of overall survival (OS) at 6 
weeks after diagnosis and 3 years after HSCT were studied. 
Baseline patient characteristics and abbreviations are outlined 
in table 1. International defi nition criteria (EORTC/MSG 2008) 
of IFD were used. 

Results: The incidence of IFD after HSCT was 27,2% (97/356). 
The incidence of IFD after alloHSCT was higher 32,5% then 
after autoHSCT 16,8% (p<0,001). Possible IFD were detected 
in 30%, probable in 54% and proven in 16%, according to the 
criteria EORTC/MSG 2008. After autoHSCT IFD was recorded 
earlier then alloHSCT (p<0,001). Median date of IFD onset after 
autoHSCT was D+10 (6-43) vs alloHSCT–D+35 (3-610). Inva-
sive aspergillosis (IA) 82% was the most frequent IFD, followed 
by invasive candidosis (IC) 12%, zygomycosis (Zygo) 4,5%, and 
IFD due to other molds 1,5%. The following risk factors were 
detected in alloHSCT recipients group: RIC, usage of fl udarabin 
and anti-thymocyte globulin (ATG) in conditioning regimen, lym-
phopenia more then 3 weeks, neutropenia grade 4 more then 
2 weeks, acute GVHD, previously IFI, bacterial infection, CMV 
infection, diagnosis AL, especially ALL, PBSC as a source of 
HSC (p<0,05). The risk factors in autoHSCT recipients group 
were: mucositis grade III-IV, lymphopenia more then 3 weeks, 
neutropenia grade 4 more then 2 weeks, bacterial infection 
(p<0,05). Unexpectedly receipt of G-CSF was associated with 
increased risk of IFI in both groups (p<0,001). The 3-year OS 
after HSCT in pts with IFD vs without IFD was 15% vs 35% 
(p=0,09) (fi gure 1). The 6-week OS was better for HSCT recipi-
ents with IA (92,5%), followed by those with IC (62,5%) and 
those with Zygo or IFD due to other molds (50%) (p<0,001). 



S226

Conclusion: The incidence of IFD following alloHSCT was 
higher then after autoHSCT. We revealed difference of risk fac-
tors in allo- and autoHSCT recipients. Receipt of G-CSF was 
associated with increased risk of IFD in both groups. OS was 
decreased in pts with IFD. The 6-week survival rate was bet-
ter for HSCT recipients with IA, followed by those with IC and 
those with Zygo or IFD due to other molds, who had the highest 
mortality rate.

P802
Serum GGalactomannan screening for the diagnosis of 
invasive pulmonary aspergillosis in children after haemato-
poietic stem cell transplantation and high-risk leukaemia 
I. Zaidman (1), R. Gefen (1), Y. Shachor-Meyouhas (1), I. Avidor (2), 
I. Kassis (1)
(1)Meyer Children’s Hospital (Haifa, IL); (2)Rambam Medical 
Centre (Haifa, IL)

Objectives: Invasive Fungal Infections (IFI) constitutes a sub-
stantial source of morbidity and mortality among immunocom-
promised patients. Morbidity and mortality among patients 
following HSCT is high. Rapid diagnosis and early treatment 
of IFI are crucial, yet, limited by other complications of HSCT 
and the need for invasive procedures mainly to identify IPA. 
Our study was designed to investigate the impact of 
serial Serum Galactomannan Assay (GMA) on the diagnosis 
of IPA. 
Methods: Children with high risk leukemia or following HSCT 
were included. Serum samples for GMA (Platela, Aspergillus 
EIA, Biorad, France) were taken twice weekly from patients at 
high risk for IFI over 10 months (February-November 2010). 
Results over 0.5 were considered positive. Patients suspected 
to have IA were stratifi ed as possible, probable and defi nite 
according to recent consensus (Clinical Infectious Diseases 
2008; 46:1813–21).
Results: 27 patients were included. Median age was 11( range 
1-21 years). 306 samples were processed. Of 22 HSCT chil-
dren 15 were after allogeneic and 7 patients after autologous 
bone marrow transplantation. 5 patients had high risk leuke-
mia. 20 patients had prolonged period of screening from 1 to 7 
months. In 7 children only 1-3 samples were obtained.
GMA was negative in 14 patients; none was suspected to 
have IA. 13 patients had 1-4 positive GMA. Four of these 13 
children (30%) had criteria of possible IPA and due to positive 
GMA results were upgraded to the category of probable IPA 
and started early antifungal treatment. However in 9/13 (70 %) 
of patients the test was considered false positive without any 
sign of IA. In our group, 6 of 13 patients (60%) showed posi-
tive Galactomannan index during high dose chemotherapy or 
irradiation as well as during infusion of stem cells; another 40% 
had positive index during Piperacillin-tazobactam treatment, 
engraftment period and other viral infection (EBV and HHV-6).
Conclusion: GMA may have an important role in the follow up 
for high risk patients and support early evaluation and treat-
ment for IA. Negative predictive value is high among children. 
False positive rate is high. The cost benefi t of early detection 
versus. over diagnosis and performing more specifi c tests in 
children should be further evaluated.

P803
Gram-negative infections and antibiotic resistance in 
children after stem cell transplantation: a single-centre 
experience
M. Averyanova, V. Vavilov, A. Volkova, S. Shiryaev, T. Rudakova, 
O. Uspenskaya, I. Neustroeva, L. Zubarovskaya, B. Afanasyev
R.M. Gorbacheva Memorial Institute of Children Hematology 
and Transplantation (St. Petersburg, RU)

Background: Gram-negative infections (GNI) are a major cause 
of morbidity and mortality after allogenic hemopoetic stem cells 
transplantation (alloHSCT). 

Aim: Analysis of the structure, epidemiology of GNI in alloHSCT 
patients and evaluate antibiotic resistance of gram-negative 
bacteria.
Patients and methods: We performed a retrospective study 
between 2009 and 2010, to examine the risk factors, prophy-
laxis, and outcome of GNI in 120 pediatric patients at the 200th 
day after transplantation. Cultures were provided with BacT/
Alert® and Vitek 2® technologies.
Results: The incidence of GNI was 52% of all episodes of bac-
terial infections (table 1), 21% developed GNI after day +60. 
Risk factors for GNI was disease status (relapse/>2 remission), 
chronic graft-versus-host disease, use of systemic steroids. All 
patients received as prophylaxis ciprofl oxacin and 32% of iso-
lates was resistant to this fl uoroquinolone. GNI was associated 
with 35% dead patients. Factors associated with GNI included 
the presents of a copathogen and high-dose steroid use. We 
observed increasing rates of multiresistant strains of Klebsiella 
pneumoniae, Pseudomonas aeruginosa. Analysis of antibiotic 
resistance shows high antipseudomonal effi cacy for piperacil-
lin/tazobactam, colistin (90-100%), moderate for carbopenems 
(meropenem, imipenem 45-50%) and low for aminoglycosides 
(21%), fl uoroquinolones (ciprofl oxacin 15%).
Conclusions: Development of severe GNI is one of the most 
serious events in post transplant period. The organisms that 
most commonly caused GNI were K. pneumoniae, Enterobacter 
spp., E.coli and P. aeruginosa with increasing rates of multire-
sistant strains. Minimization of the use of systemic steroids may 
help greatly reduce the risk of the GNI post alloHSCT.

P804
Dental status prior to stem cell transplantation: a 
predictor for infection - a single-centre survey
A. Guenther (1), E. Losch (1), M. Schiessl (1), A. Schrauder 
(1), A. Humpe (1), R. Repp (2), T. Nitsche (1), J. Wiltfang (1), 
M. Gramatzki (1)
(1)University Hospital of Kiel (Kiel, DE); (2)Klinikum Bamberg 
(Bamberg, DE)

Infections are among the most frequent and relevant complica-
tions of stem cell transplantation (SCT). Little is known about 
the role of the dental status for the prevalence of infections 
and outcome of stem cell transplantations although occult den-
tal foci could contribute to infections in immunocompromised 
patients. Often screening is performed prior to SCT. Therefore, 
we performed a survey in all patients receiving at our center 
dental examinations including panoramic X-ray in preparation 
for SCT in the years 2003-2006, to analyze whether dental fi nd-
ings prior to transplantation correlate to the later occurrence of 
fever and infection.
163 patients, 55 female and 108 male, were analyzed with an 
age range from 4 to 70 years and 83 allogeneic (28 siblings 
and 57 unrelated donors) and 80 autologous transplants were 
performed. Most frequently indication for SCT was multiple 
myeloma (n=49), followed by AML (32), NHL (27), ALL (12), 
and MDS (10). Dental intervention was limited to few cases of 
severe dental destruction or overt dental infection. Dental fi nd-
ings including the presence of impacted or partially impacted 
wisdom teeth, teeth with root fi llings as well as insuffi cient root 
fi llings prior to SCT were considered as potential focus. 
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No dental related complications occurred during the transplan-
tation period. Neutropenic fever was seen in 123 patients (64 
allogeneic). However, we found no correlation of neutropenic 
fever or infections in general to the dental status prior SCT nei-
ther in the total cohort nor in the allogeneic subgroup.
In conclusion, the dental status did not predict the frequency 
of neutropenic fever in patients receiving stem cell transplanta-
tion. Dental surgery prior to SCT should be performed carefully 
and limited to those individuals with overt infection.

P805
18-Fluoro-deoxyglucose positron emission tomography 
as tool to evaluate and monitor disseminated fungal 
infections in immunocompromized patients
A. Penot, J. Abraham, V. Kao, S. Girault, P. Turlure, B. Bouteille, 
J. Monteil, D. Bordessoule
CHU (Limoges, FR)

Invasive fungal infections (IFI) are a dreaded complication in 
the management of immunocompromised patients. A com-
plete staging of localizations must be performed to enable an 
optimal surgical treatment as often as possible. It is neces-
sary to evaluate the response treatment regularly for optimal 
adaptation of anti-fungal agent. Are conventional radiological 
methods suffi cient to screen and survey disseminated fungal 
infections?
A 46-year-old woman received induction therapy for an 
acute lymphoblastic leukemia and presented a Scedospo-
rium apiospermum disseminated infection. Computer tomog-
raphy (CT) scan showed pulmonary and hepato-splenic and 
renal lesions. A (18)FDG-PET/CT scan confi rmed the lesions 
and revealed a skin lesion of the left breast not detected on 
the CT scan (Figure1). A monthly monitoring of the treatment 
response by pharmacological of voriconazole and (18)FDG-
PET/CT allowed the antifungal agent dosage to be adapted. 

An improvement occurred on the (18)FDG-PET/CT only hav-
ing reached plasma voriconazole levels above 1mg/l. A favo-
rable outcome and complete remission have been obtain 
after induction treatment that was maintained nine months 
later with appropriate consolidation chemotherapy.
A 47-year woman with acute myeloid leukemia received 
induction therapy. A complete remission was obtained. The 
patient presented pulmonary renal thyroid and iliac lesions. 
Mycological examination of pelvic surgery curettage revealed 
a mucormycose. However an in vitro antifungal susceptibil-
ity testing could not be performed. The CT performed four 
months after the begining of treatment with liposomal ampho-
tericin and posaconazole was stable but (18)FDG-PET/CT 
showed an aggravation. Posaconasole was stopped and 
caspofungin was introduced. The (18)FDG-PET/CT three 
months later showed an improvement with decrease of Stand-
ardized Uptake Value (SUV) but the patient dead of a relapse 
of the leukemia.
(18)FDG-PET/CT could also give information of aggressive-
ness of the infection by the description of the metabolic activity. 
Could (18)FDG-PET scan be an optimal technical tool to screen 
organ localizations and to evaluate antifungal agent response 
in disseminated fungal infection?

P806
Bacteraemias and invasive fungal disease infection in 
children with acute GvHD. A single-centre experience
M. Faraci, I. Caviglia, E. Castagnola, C. Moroni, G. Morreale, 
G. Dini, S. Giardino, E. Lanino, E. Biral on behalf of the 
Paediatric WP

Introduction: Bacteriemias (B) and invasive fungal diseases 
(IFD) represent severe complications after allogeneic hemat-
opoietic stem cell transplant (allo-HSCT). Objectives of this 
study are to evaluate the incidence of B and IFD in children 
who developed classic (C) acute GvHD vs those with the per-
sistent/recurrent (P/R) form (according to NIH consensus), in 
those with refractory (R) vs not refractory (NR) aGvHD, and in 
pts treated with mono/polyclonal antibodies (MoAbs) vs those 
who received other therapies.
Patients and methods: Between January 00 and December 
09, 201 children with a median age of 8,08 yrs (1°q 2,66-3°q 
11,70) received 219 allo-HCST at G. Gaslini Research Institute 
in Genoa/Italy. The underlying diseases included acute hema-
tological malignancies (65%), inborn errors (16%), acquired/
congenital aplastic anemia (11%), hemophagocytic lympho-
histiocytosis/histiocytosis (4%), solid tumors (4%). 159 HSCTs 
(73%) were performed using an alternative donor, and 60 (27%) 
a matched related donor. Conditioning regimen (CR) was mye-
loablative in 75% of cases, non-myeloablative/reduced inten-
sity in 25%. Overall, aGvHD occurred in 143 HSCTs (65%), 98 
with C (68%) and 45 (32%) with P/R signs.
35 pts failed 1st line treatment with methylprednisolone (MPD, 
2 mg/Kg/day) R aGvHD, 14/98 pts (14%) in the C aGvHD group 
and 21/45 (47%) in the P/R group. 28 pts (80%) received MoAbs 
as 2nd line therapy (daclizumab: 9; ATG: 3; etanercept: 11; inf-
liximab: 5). The remaining 7 pts received higher doses of MPD.
Results: Table 1 reports the incidence of B and IFD in pts with 
aGvHD. B were gram-positive related in 8 pts and gram-nega-
tive in 11 pts. IFD were 4 fungemia, 2 documented, 2 probable 
and 4 possible mycosis. Pts treated with MoAbs developed 9 
B (3 after daclizumab, 6 after etanercept), and 7 IFD (6 after 
etanercept and 1 after infl iximab). Median follow-up for C, P/R, 
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R and NR aGvHD were 11 (6-31), 276 (122-521), 12 (7-44) and 
122 (48-433) days, respectively. 
Conclusions: These data show that patients with P/R aGvHD 
had a signifi cant higher proportion of B and IFD than those with 
C aGVHD, as well as those with R vs NR aGvHD. The use of 
MoAbs did not signifi cantly increased the incidence of B and 
IFD. The identifi cation of groups at risk for severe infections 
allows us to implement the protocol of infectious surveillance.

P807
Anidulafungin primary prophylaxis in 28 high-risk 
patients undergoing allogeneic haematopoietic stem cell 
transplantation: a single-centre experience
D. Clerici, C. Corti, F. Matteazzi, R. Greco, A. Assanelli, F. Lunghi, 
S. Malato, F. Giglio, L. Vago, B. Gentner, L. Fumagalli, M. 
Marcatti, M. Bernardi, F. Ciceri, J. Peccatori
San Raffaele Scientifi c Institute (Milan, IT)

Background: Invasive fungal infections (IFIs) remain an 
important causes of morbidity and mortality for patients (pts) 
undergoing allogeneic hematopoietic stem cell transplantation 
(allo-HSCT). Anidulafungin (ANI) is a new echinocandin drug 
with a broad spectrum of action and low toxicity profi le with-
out relevant drug interaction. According to defi nitions of the 
high risk level for IFIs in pts transplanted in our Institution, we 
decided to test ANI effi cacy as antifungal prophylaxis in the allo-
HSCT setting.
Aims: Aim of this study is to evaluate the safety and effi cacy of 
ANI as antifungal prophylaxis in pts with high risk hematological 
malignancies receiving allo-HSCT. 
Materials and methods: We analized 28 pts affected by high-
risk hematological malignancies who underwent allo-HSCT 
(15 haplo, 8 MRD, 4 MUD, 1 CB) in our Institution from July 
2009 to November 2010. ANI was started one day before the 
conditioning (200 mg die iv single dose, then 100 mg die iv) 
until neutrophil engraftment (PMN >0.5x109/l for 3 consecutive 
days). After engraftment, ANI was replaced with voriconazole. 
ANI was used like secondary prophylaxis in only one patient. 
Disease status at allo-HSCT was intermediate/advanced (I/A) 
in 18 pts (haplo: CR1=2 pts, I/A=13 pts; MRD: CR1=1 pts, 
upfront= 5 pts, I/A=2 pts; MUD: CR1=1 pts, upfront=1 pts, I/A= 
2 pts; CB: I/A= 1 pts). 22 pts received ATG. 2 pts underwent a 
previous allo-HSCT. The median time from diagnosis to allo-
HSCT was 552 days (92-4022). 
Results: Only one allergic grade 2 skin toxicity affected 1 patient 
after the fi rst drug infusion; the patient was dropped-out of the 
study. Median duration of ANI therapy was 24 days (9-44). 
Median time for neutrophil engraftment was 18 days (13-57). 
13/27 pts stopped ANI at neutrophil engraftment, without signs 
of IFIs. 14 pts with febrile neutropenia developed IFIs (7 prob-
able, 7 possible) and we replaced ANI with voriconazole (12 
pts) or Amphotericin B Liposomal (2 pts). In the MRD setting, 
6 pts stopped ANI for engraftment, 1 for possible IFI, 1 for skin 
toxicity. In the MUD setting, 3 pts stopped ANI for engraftment, 
1 for possible IFIs. In the haplo setting, 4 pts stopped ANI for 
engraftment, 11 for probable/possible IFIs. Patient receiving CB 
stopped the drug for probable IFI.
Conclusions: ANI is a well tolerated drug. ANI prophylaxis is an 
effective option in the allo-HSCT setting for pts with high-risk 
hematological malignancies.

P808
Incidence, clinical features, and outcome of respiratory 
virus infections in paediatric patients after haematopoietic 
stem cell transplantation
J.H. Lee, J.H. Jang, K.H. Yoo, K.W. Sung, H.H. Koo, N.Y. Lee, 
C.S. Ki
Samsung Medical Center (Seoul, KR)

Background: Respiratory viruses (RVs) are known to be a 
cause of mortality after hematopoietic stem cell transplantation 

(HSCT), but there is paucity of study on RV infections in HSCT 
recipients in Korea. This retrospective study was aimed to 
determine the incidence, clinical features, and outcome of RV 
infection in pediatric HSCT patients. 
Methods: Data were collected from 211 HSCT pediatric recipi-
ents who underwent transplantation during 3-year period 
(2007-2009) and assessed viral infection episodes by testing 
respiratory samples, within 28 days after HSCT. Samples were 
tested by culture and multiplex PCR for Infl uenza, Respira-
tory Syncytial virus (RSV), Parainfl uenza (PIV), Coronavirus 
(CoV), Rhinovirus (RhV), Adenovirus (AdV), Metapneumovirus 
(MPV).
Results: Of 108 autologous and 103 allogenic HSCT recipi-
ents, 16 (13 autologous, 3 allogenic) had infection episodes 
caused by RSV (4), infl uenza (1), PIV (2), AdV (1), CoV(5), 
RhV (4). Among 16 patients, 1 patient who underwent autolo-
gous HSCT died from RSV pneumomia 4 days after detection 
of RSV. Another patient died after allogenic HSCT due to pul-
monary hemorrhage derived from disseminated intravascular 
hemorrhage, which was probably caused by with RhV and AdV. 
Remaining 14 episodes were resolved spontaneously. Multi-
plex PCR increased the yield of positive specimens signifi cantly 
compared with traditional culture methods (P<0.0001).
Conclusion: RV infections are increasingly recognized as 
important complications in HSCT recipients based on the recent 
development of rapid and highly sensitive diagnostic method 
such as multiplex PCR. We should raise our recognition and 
detect early to reduce mortality regarding the existence of RV 
infection in pediatric HSCT recipients.

P809
Use of micafungin in haematopoietic stem cell 
transplantation: a single-centre experience
M. Cabrero, L. Vazquez, E. Perez-Lopez, J. Labrador, N. Puig, 
M.T. Villaescusa, I. Cordoba, D. Caballero, J. San Miguel
University Hospital (Salamanca, ES)

Invasive fungal infections remain one of the main causes of 
mortality in hematopoietic stem cell transplant (HSCT). Among 
these patients, micafungine has shown effi cacy as antifungal 
prophylaxis and treatment. Micafungine is an echinocandin that 
inhibits the b-1,3-glucano, and thus it is active against Candida 
and Aspergillus. This antifungal spectrum with its safety profi le 
makes it a good choice for hematological patients.
We assessed the effi cacy and safety of micafungine in 18 
patients with a medium age of 37 years (1-65) undergo-
ing allogeneic (17; donor: 7 related, 9 unrelated and 1 cord 
blood) or autologous transplantation(1). Among the allogeneic 
transplants, conditioning regimen was myeloablative(6) and 
reduced intensity (11); all patients received graft versus host 
disease(GVHD) prophylaxis and 76% of them developed acute 
GVHD.
Fifteen patients received micafungine as antifungal prophylaxis. 
Fifty percent of them received it as initial prophylaxis in trans-
plant neutropenia and it was maintained from day +1 to dis-
charge. The medium days of treatment was 38 (range, 8-62). 
In 33%, posaconazole was switched to micafungine due to liver 
toxicity and in 13% amphotericin B was switched to micafun-
gine because of a high risk of aspergillosis and contraindica-
tion for using azoles due to treatment with rapamicine. Only 
one of these 15 patients (receiving micafungine as antifungal 
prophylaxis) developed a possible invasive fungal infection 
(respiratory symptoms and suggestive images on CT scan) on 
day +37. He was treated with amphotericin B without response 
and passed away due to respiratory failure.
In 2 patients, micafungine was started as empirical treatment 
in the event of neutropenic fever not responding to broad spec-
trum antibiotics. Both patients completely recovered. There 
were no microbiological isolates.
In 1 patient, micafungine was used as targeted therapy after doc-
umenting the Candida in blood cultures. The clinical evolution of 
the patient was favorable and blood cultures became negative. 



S229

We did not document any adverse effects potentially related 
to micafungine. In patients with previous liver toxicity due to 
posaconazole, an improvement in liver function tests was 
observed.
In conclusion, from our centre experience, Micafungine is a safe 
and effective antifungal prophylaxis in hematological patients, 
and it can be an alternative for those with contraindications for 
using azols or who have developed adverse effects with previ-
ous prophylaxis.

P810
Cytomegalovirus infection with leukopenia especially 
neutropenia after allogeneic haematopoietic stem cell 
transplantation: the risk factor of progression from CMV 
infection to disease
J. Jang, S.Y. Hyun, Y.D. Kim, S.J. Kim, Y. Kim, J.S. Kim, J.W. Cheong, 
Y.H Min
Yonsei University College of Medicine (Seoul, KR)

Introduction and objective: Cytomegalovirus (CMV) infection 
and disease are the major cause of morbidity and mortality in 
allogeneic hematopoietic stem cell transplantation (allo-HSCT). 
CMV infection is usually non symptomatic. If we can catch the 
risk of CMV disease with starting CMV pre-emptive therapy, it 
may contribute to effective therapy for CMV infection before 
the development of CMV disease. Mildly symptomatic CMV 
infection presents insidiously with fever, anorexia, and malaise 
without additional signs or symptoms. Sometimes hematologic 
abnormalities such as leukopenia, typically without the pres-
ence of atypical lymphocytes, and thrombocytopenia come up. 
The aim of this study was to investigate the risk factor of pro-
gression from CMV infection to CMV disease without response 
to pre-emptive therapy and the association between blood 
count abnormality and response to CMV infection treatment. 
Method: We collected 43 patients received pre-emptive therapy 
with CMV reactivation detected with quantitative polymerase 
chain reaction (quantPCR) after allo-HSCT between 1 January 
2006 and 31 August 2010. 
Result: Patients with progressed to CMV disease among them 
are 7 (16%). Number of total episodes of CMV infection is 95. 
Number of episodes of CMV disease is 10 (11%). In multivari-
ate analysis, the risk factor of progression from CMV infection to 
CMV disease despite the pre-emotive therapy were leukopenia 
especially neutropenia at the time of fi rst detection of CMV rep-
lication (hazards ratio for leukopenia=17.84, P=0.003; hazards 
ratio for neutropenia=7.59, P=0.02) and the use of ATG or ale-
mtuzumab (hazards ratio for 13.24; P=0.036). Of note, in leuko-
penia group, rate of failure of clearing CMV infection after one 
cycle of pre-emptive therapy is higher (57% vs. 10%, P<0.001). 
In 4 of 17 episodes of leukopenia and/or neutropenia, patients 
died during CMV treatment and all the rest of leucopenia and/or 
neutropenia were recovered average 11.2 days (range, 1-40) 
after fi rst negative CMV PCR result following treatment. 
Conclusion: These data show that leukopenia and/or neutrope-
nia initially documented with CMV infection involve the virologi-
cal response to pre-emptive therapy and it is the notable risk 
factor for progression from CMV infection to disease in addition 
to patient factor like poor T-cell recovery.

P811
Toxoplasmosis after allogeneic stem cell transplantation: 
a single-centre experience over ten years
C. Busemann, S. Ribback, K. Zimmermann, V. Sailer, T. Kiefer, 
C.A. Schmidt, F. Dombrowski, G. Dölken, W.H. Krüger
Ernst-Moritz-Arndt-University (Greifswald, DE)

Toxoplasmosis is a rare and underestimated complication fol-
lowing allogeneic stem cell transplantation with an often fatal 
course. This is in part due to limited diagnostics relying mainly 
on imaging and molecular based techniques. In this report 
we present three cases of toxoplasmosis identifi ed among 

155 allograft recipients treated at Greifswald University Medi-
cal Centre. Widely disseminated toxoplasmosis was detected 
post mortem in two patients allografted for high-risk multiple 
myeloma. Clinical signs suspicious for toxoplasmosis occurred 
after day +32 and +75, respectively. In one case toxoplamosis 
was not suspected and in the other case the serology and con-
ventional PCR revealed negative results. Both patients did not 
receive trimethoprim-sufmethoxazole (TMP-SMZ) but pentami-
dine for Pneumocystis-jirovecii-pneumonia-(PcP)-prophylaxis, 
The third case was a 68-year old women allografted for AML. 
She developed cerebral toxoplasmosis from day +395 after 
allogeneic SCT with typical MRT signs. Toxoplasma-DNA was 
amplifi ed from 1 of 2 samples of cerebrospinal fl uid (CSF). She 
died from progressive parasitosis despite therapy. Retrospec-
tive comparison of conventional PCR with a newly established 
quantitative real time PCR on clinical specimens of the three 
patients revealed clearly the superiority of the latter method. 
In conclusion, we suggest a closely rtPCR-monitoring for high-
risk patients or patients with signs of infections. In general we 
encourage the use of TMP-SMZ instead of pentacarinate for 
PcP-prophylaxis, nevertheless, the effi cacy of TMP-SMZ in this 
setting has not been proven so far.

P812
Antifungal prophylaxis with posaconazole in allogeneic 
stem cell transplantation
A. Mele, R. De Francesco, D. Carlino, S. Sibilla, M. Fina, 
G. Greco, B. Rossini, P. Ferrara, C. Del Casale, M. Morciano, 
A. Ostuni, V. Pavone
Hospital Cardinale G. Panico (Tricase, IT)

Invasive fungal infections are an important cause of morbid-
ity and mortality after allogeneic haemopoietic stem cells 
transplantation (HSCT). Posaconazole is a new generation 
oral azole with a wide spectrum activity and a safety pro-
fi le. This retrospective study analyzes effi cacy and safety 
of posaconazole for fungal prophylaxis in patients undergo-
ing allogeneic HSCT in our center. We compared posacona-
zole prophylaxis in 23 patients (56%) undergoing allogeneic 
transplant since February 2008 with fl uconazole/itraconazole 
prophylaxis in 18 (44%) allogeneic transplantated patients 
before February 2008.Table1 shows patients characteris-
tics. No signifi cant differences in clinical features was found 
between the two cohorts of patients. The median CD34+ cells 
infused was 5,03x106/Kg (range 2,01-20).The median time to 
platelet and neutrophil engraftment higher than 20x109/L and 
0.5x109/L were 14 (range 10-33) and 12 days (range10-23), 
respectively. Mucosites occurred in all patients(grade III-IV in 
7 patients). Thirty patients (73%) experienced a febrile neu-
tropenia (table2). Nine episodes of fever of unknown origin 
were documented (30%). Two pneumonitis (7%) and nine-
teen bloodstream infections (63%) occurred. Three probable 
invasive fungal infections were reported (10%) (2 GM positive 
plus imaging fi ndings and one C.Albicans sepsis). All patients 
received a systemic antimicrobial therapy(median day of treat-
ment:16, range 2-42).Ten patients (33%) had a favorable 
response to primary antimicrobial treatment.The empiric or 
pre-emptive antifungal therapy was administered in 13 (43%) 
patients. Fewer patients (4/13) in the posaconazole group 
(31%) underwent the antifungal empiric or pre-emptive treat-
ment (p<0.05).The median days of antifungal treatment were 
10, range1-30, without statistical difference between the two 
groups. No difference was observed regarding the febrile neu-
tropenia episodes, the proven fungal infections and duration of 
antifungal treatment between the two group of patients. TRM 
at +100 days was 24%, similar in the two cohorts. No adverse 
serious events occurred during the antifungal prophylaxis. 
Three patients (13%) treated with posaconazole withdrawn 
the drug because of gastrointestinal symptoms. In summary, 
prophylaxis with posaconazole is effective and safe in patients 
undergoing allogeneic transplant and resulted in lower rate of 
empiric/pre-emptive systemic antifungal treatment.
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P813
Herpes simplex virus reactivation in children and 
adolescents with acute leukaemia after allogeneic 
haematopoietic stem cell transplantation: infl uence 
of conditioning regimen intensity
S. Shiryaev, A. Chukhlovin, M. Popova, I. Neustroeva, 
L. Zubarovskaya, B. Afanasyev
R.M.Gorbacheva Memorial Institute of Children Hematology 
and Transplantology (St. Petersburg, RU)

Introduction: HSV is a signifi cant infectious pathogen in allo-
HSCT recipients. Organ and tissue damage, duration and inten-
sity of immunosupression are among main triggering factors of 

HSV reactivation. We supposed that allo-HSCT with reduced-
intensity conditioning (RIC) would decrease HSV reactivation 
due to reduced organ and tissue damage.
Objectives: studying incidence of HSV reactivation in allo-HSCT 
with myeloablative conditioning (MAC) vs RIC, and studies of 
correlations between HSV reactivation and incidence/severity 
complications in allo-HSCT.
Patient and methods. Fifty-four children and adolescents up to 
21 years old with ALL and AML underwent matched related and 
unrelated HSCT (either bone marrow or peripheral stem cells) 
with MAC (n=31) and RIC (n=23) were included in the study. 
HSV reactivation (HSV+) was detected by means of qualitative 
PCR in blood, performed weekly both before and after engraft-
ment until d+30. Toxic complications (hepatitis, neurological dis-
orders etc) were determined according to appropriate criteria. 
Results: We compared the incidence some toxic complications 
(mucositis, severe mucositis, hepatitis, neurological disor-
ders), occurrence of acute graft-versus-host-disease (aGVHD), 
including aGVHD III-IV, intestinal aGVHD, hepatic aGVHD, 
incidence of infectious complications, including aspergillosis 
and sepsis in the following groups: “allo-HSCT HSV+” vs “allo-
HSCT HSV-”, “MAC HSCT HSV+ vs MAC HSCT HSV-”, “RIC 
HSCT HSV+ vs RIC HSCT HSV-”, “MAC HSCT HSV+ vs RIC 
HSV+”, “MAC HSCT HSV- vs RIC HSCT HSV-”. Observed dif-
ference in evaluated groups haven’t any statistical signifi cance, 
only a strong tend to more frequent rate of infectious complica-
tions in “allo-HSCT HSV+” group vs “allo-HSCT HSV-“ group 
were observed, 88% and 39% respectively (p=0,057).
Conclusion: HSV reactivation may have some relations with 
transplant-related morbidity, especially with other infections.

P814
Impact of pre-transplant colonisation on infections 
profi le of patients undergoing haematopoietic stem cell 
transplantation
M. Serban (1), S. Arghirescu (1), C. Jinca (1), A. Isac (2), 
A. Oprisoni (1), L. Balint-Gib (2), A. Balan (2), O. Ciocarlie (1), 
T. Vetessy (2), E. Gai (1), V. Ordodi (1), G. Doros (1)
(1)“Victor Babes” University of Medicine and Pharmacy 
(Timisoara, RO); (2)“Louis Turcanu” Emergency Children 
Hospital (Timisoara, RO)

Introduction: Despite considerable progress registered in the 
management of hematopoietic stem cell transplantation, infec-
tion remains an important cause of morbidity and mortality.
Objectives: Therefore we aimed evaluating the frequency and 
type of posttransplant infections and to correlate their etiological 
profi le with the nature of pretransplant colonization, in order to fi nd 
out its predictive value for the future infectious complications.
Patients: It is a retrospective descriptive unicentric study 
performed on 129 consecutive auto-96 and allo–33 trans-
planted patients. Their pathological background consisted of 
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leukemia–27%, malignant lymphoma–46.5%, aplastic ane-
mia–2.3%, solid tumors-10.85% and others–13.17%. All had an 
identic supportive care: primary prophilaxy with cyprofl oxacine, 
fl uconazol, TMP/SMX and acyclovir and a nursing in LAF or in 
HEPA fi ltered rooms.
Methods: A pretransplant screening for bacterial and fungal colo-
nization and a complex bacterial, fungal and viral investigation in 
febrile neutropenia or symptomatic patients were undertaken.
Results and discussion: Pretransplant swabs screening revealed 
a colonization in 45.73% patients, 81.35% with gram positive and 
18.64% with gram negative strains; fungi were isolated in 3,87% 
of them. Febrile neutropenia was noticed in 65.1% patients, 
associated with positive bacterial cultures in 47.28% patients 
(in blood 39.3%, urine 24.5%, catheter 16.3%, others 3.27%). 
Bacterial etiology was documented in 78.2%, in form of systemic 
(26.35%) or localized (51.93%) infection. In discordance with the 
colonization, the profi le of agents was dominated by 65% gram 
negative strains in the fi rst 5 years and 82% in the following 
period. Methicilin and vancomycine resistant germs were found 
in 42.85% of the staphylococcus infections. Fungal infections 
were registered in 13.17%. The registered viral infections were 
of exogenous (13.8%) or endogenous (86.1%) origin. The reac-
tivation of latent infections happened in 23.25% of cases. We 
identifi ed adenovirus and polyoma infections both in 1.55% of 
cases and reactivation of HBV infection in 3.87% patients. The 
mortality rate was 24.8%, infections representing 6.2%.
Conclusions: Preventive behavior, search of environmental foci 
of infection, awareness regarding institutional ecology and pat-
tern of resistance, early identifi cation of infections, a specifi cally 
tailored therapy, are only some conditions for improvement of 
life expectancy and increasing of cure rates.

P815
Bacterial infective complications during an early 
post-transplant period
Z. Stojanoski, S. Genadieva-Stavrik, A. Pivkova, L. Cevreska, 
B. Georgievski
Bone marrow transplantation unit (Skopje, MK)

Background: infections are the most common complications 
of stem cells transplantation (SCT) and major cause of death 
together with GVHD. During an early aplastic period after SCT, 
bacterial infections predominate, and central venous catheter 
and deep neutropenia are the most important factors. Because 
of high rate of mortality, due to gram-negative bacteria, espe-
cially with spp. Pseudomonas, prophylaxis against this bacteria 
is mandatory. This strategy offer predomination of gram-posi-
tive bacteria in all sites of isolation.
Material and methods: during a period of 10 years, we have 
transplanted 195 patients with different hematological malig-
nancies (AML:91 ALL:10 CML:7 CLL:1 NHL:20 HD:27 MM:34 
AA:2 MP:1 CLL:1 
Ewing sarcoma: 1). Allogeneic sibling transplantation: 56 Autolo-
gous SCT:139.PBSC were used as a source of stem cells in 168, 
bone marrow in 28 patients. Conditioning regimen consisted 
chemotherapy only (myeloablative in 188, RIC in 7 patients. All 
patients were treated in sterile rooms conditioned with HEPA 
fi ltration, low bacterial diet, and antibacterial prophylaxis with 
Ciprophloxacine 1000mg per day. In order to monitoring local 
microfl ora in all patients we have performed two times a week: 
blood cultura, urine culture, sputum, throat and nose smears 
and simples from central venous catheter.
Results: Gram-positive cocci were predominantly isolated 
bacteria from all sites. The most frequent was staphylococcus 
coagulasa negative, especially from CVC. Gram-positive cocci 
(72%), Gram-negative bacteria (18%), fungi (10%, with pre-
dominance of non-Albicans candida vs. Candida albicans 52% 
vs 48%). MRSA was isolated in 9,6% from all Gram-positive 
bacteria.Vancomicyn-resistant Enterococcus was no isolated.
Distribution of infection was: bacterial pneumonia (10%), CVC 
associated infection: 16%, cellulitis (1%), sepsis (2%), one fatal 
sepsis with Stenotrophomonas maltophilia.

Conclusion: local microfl ora monitoring is mandatory in 
menagement of infections in transplanted patients and have a 
signifi cant effect on the choice of empirical antibiotic prophy-
laxis and therapy.In our center Gram-positive bacteria clearly 
predominate in all isolates, but because of problems with bacte-
rial resistance in some centers Gram-positive prophylaxis was 
not used in our center.

P816
Evaluation of signifi cant clinical signs and therapy 
characteristics in patients with CMV infection after 
allogeneic stem cell transplantation
I. Barkhatov, V. Vavilov, A. Akimova, S. Shiryaev, 
L. Zubarovskaya, B. Afanasyev
St. Petersburg State Pavlov Medical University 
(St. Petersburg, RU)

Cytomegalovirus (CMV) reactivation is among the most impor-
tant complications that determine morbidity and mortality in 
recipients of allogeneic hematopoietic stem cell transplants 
(HSCT). At the same time, due to a wide range of side effects 
of antiviral drugs essential is a relevant selection of appropriate 
therapy based on viral load and on the serological status of 
donor and recipient.
The aim of our research was to determine the clinically 
relevant parameters of CMV infection by measuring the levels 
and dynamics of viral load (VL) by quantitative real-time PCR 
for selection of optimal schemes of antiviral treatment and 
prevention. 
Materials and methods: During the research, the analyzed sam-
ples of blood and bone marrow of 96 patients who underwent 
allogeneic HSCT (59 HLA-matched unrelated, 32 related and 7 
from haploidentical donors). All patients transplanted from unre-
lated donor or haploidentical received antithymocyte globulin 
(ATG). The determination of VL in cerebrospinal fl uid and blood 
plasma (with a certain number of copies of virus per 1 ml of 
material) as well as in bone marrow samples using commer-
cially available kits.
Results: Reactivation of CMV infection was observed in patients 
in 85% of cases in the early and 15% of cases - in the late post-
transplant period. Reactivation does not depend on the inten-
sity of the conditioning regime, but was signifi cantly higher in 
patients undergoing unrelated allogeneic transplantation com-
pared with transplantation from related donors (75% and 40% 
respectively). Prevention of graft-versus-host with ATG was 
associated with an increased risk of reactivation - 70% with ATG 
compared to 34% without ATG. Authenticity of CMV in plasma 
was in direct correlation to the number of copies of viral DNA, 
normalized to 106 bone marrow cells (p <0,01). Only 2 patients 
determined by the low titer of CMV DNA (103) in the bone mar-
row against undetected VL in plasma.
Conclusions:
1. Analysis of plasma no less informative than the study of bone 

marrow and shown in the monitoring of infection during the 
cytopenia period.

2. Late reactivation of CMV infection occurs much less fre-
quently than earlier.

P817
Bilateral loss of vision following allogeneic 
haematopoietic stem cell transplantation
M. Tumino (1), M. Fantinato (1), C. Winzler (1), R. Manara (2), 
M.E. Zannin (3), E. Emanuelli (4), E. Calore (1), M. Pillon (1), 
B. Buldini (1), M.C. Putti (1), C. Messina (1)
(1)Hematology Oncology (Padua, IT); (2)University of 
Padua (Padua, IT); (3)Department of Pediatrics (Padua, IT); 
(4)Department of Otorhinolaryngology and Otologic Surgery 
(Padua, IT)

Objective: We report a case of acute loss of vision six months after 
allogeneic Hematopoietic Stem Cell Transplantation (allo-HSCT).
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Methods: A 17-year-old girl with high risk acute myeloid leu-
kaemia, received an allo-HSCT from a HLA-compatible sib-
ling donor. One month after allo-HCST the patient developed 
acute Graft versus Host Disease grade III (aGvHD) of skin and 
gut, responsive to steroids, tacrolimus, mycophenolate mofetil 
(MMF) and extracorporeal photoapheresis. Immunosuppres-
sion was continued with tacrolimus. Three months after allo-
HSCT she presented rhinorrea: X-ray SENI was negative for 
sinusitis. Three months later, the patient presented with sud-
den onset bilateral loss of vision, which partially improved with 
topical steroids. Two months later the vision worsened and 
mild sporadic headache appeared. Ophtalmoscopic evaluation, 
Flash Visual Evoked Potential (FVEP) analysis were performed 
in addition to cerebral and maxillo-facial Magnetic Resonance 
Imaging (MRI) studies and Computerized Tomography scan-
nings (CT).
Results: Ophtalmoscopic evaluation showed a picture of 
bilateral optic neuritis, confi rmed by maxillo-facial MRI. FVEP 
demonstrated ab-extrinseco compression of optic nerve, and 
cerebral CT scan and MRI showed pansinusitis. Diagnosis of 
Orbital Apex Syndrome (OAS) secondary to pansinusitis was 
done. Intravenous large spectrum antibiotics and antifungal 
therapy were started, without any visual recovery. Surgical 
drainage with orbital decompression were performed, resulting 
in dramatic clinical improvement. Bacterial and fungal cultures 
were negative. Eight months after OAS’ diagnosis the patient 
doesn’t show visual impairment, with complete resolution. 
Conclusion: Acute infl ammatory optic neuritis maybe due to 
GvHD following allo-HSCT. However a number of other condi-
tions maybe associated with optic neuritis, such as OAS due 
to infections. The prompt diagnosis and early treatment, espe-
cially surgical drainage, may prevent irreversible visual loss in 
the affected eye.

P818
Invasive fungal infections during a construction period
G. Yilmaz Bozkurt, S. Civriz Bozdag, P. Topcuoglu, A. Azap, 
M. Arat, M. Beksac, O. Ilhan, M. Ozcan, O. Arslan, G. Gurman 
Ankara University School of Medicine (Ankara, TR)

Fungal infection with an incidence about 15%; remains a major 
cause of infectious death in the allogeneic stem cell transplan-
tation. The risk has considered to be lower in the autologus 
transplantation. We aimed to fi nd the fungal infection rates dur-
ing the construction of another building near a transplantation 
unit and asess the outcomes of antifungal prophylaxsis.
Sixty four autologus and thirty four allogeneic transplantation 
patients were evaluated respectively. In the autologus group, 
Female/Male: 23/41, median age was 51 years (36-70). Diag-
nosis of patients were Non Hodgkin lymphoma/Hodgkin lym-
phoma/multil myeloma; 11/6/47 respectively. Patients were given 
amphotericin deoxycholate ( 0.3 mg/kg) for fi ve months after the 
construction and fl uconazole (200 mg ) in the rest 3 months.
In the allogeneic transplantation group Female /Male:15/19 
Median age was 30 (19-58)years. Diagnosis of patients were 
Acute myeloblastic leukemia/acute lymphoblastic leukemia/ 
Myelofi brosis/myelodisplastic syndrome/Hodgkin/Aplastic ane-
mia/Paroksismal nocturnal hemoglobinuria: 18/7/2/1/1/2/2/1. 
Five patients had unrelated HLA matched peripheral stem cell 
transplantation and three patients had unrelated cord blood 
transplantation. Six patients were given secondary prophi-
laxysis with voriconazole. The rest of were given amphotericin 
deoxycholate( 0.3 mg/kg) as primary propfi laxysis for 8 months 
after the construction.
In the autologus patients group only two (3%) patients were 
diagnosed as invasive pulmonary aspergillus infection by com-
puterized tomography; one in the amphotericin group and the 
other in the fl uconazole.
In the allogeneic secondary prophilaxysis group, one patient 
had progressive fungal infection and died because of bacte-
rial sepsis, respiratory failure. In the primary prophylaxsis group 
fi ve patients (17%) diagnosed as invasive fungal infection 

during the follow up. Median time from hospitalization to diag-
nosis were 30 days and median time from transplantation to 
diagnosis were 16 days.
We showed that during the construction period amphoter-
icin prophylaxsis must be given to allogeneic transplanta-
tion patients but it has no superiority for autologus patients. 
It has to be decided by the physician according to patient 
characteristics.

P819
Pulmonary mucormycosis
A. Ferrao, M.J. Palare, M.E. Oliveira, J. Alves Carmo, 
A. Morais
CHLN (Lisbon, PT)

Introduction: Mucormycosis, also known as zygomycosis, is a 
rare opportunistic fungal infection that mostly affect immuno-
compromised patients. main clinical presentation is pulmonary 
infection that is often indistinguishable from pulmonary Aspergil-
losis but doesn’t respond to tretment with voriconazole.
Case report: The authors report the case of a 12 years old boy 
who underwent bone marrow transplantation for aplastic ane-
mia, that since 6th day post transplantation showed an x-ray 
opacity in the upper lobe of the left lung. Despite broad spec-
trum antibiotics combined with an antifungal agent (liposomal 
amphotericin B) there wasn’t improvement. Chest computed 
tomography showed a cavitated nodule contacting the left 
apicl pleural suggesting fungal infection, probably aspergillosis. 
Voriconazole was started but the radiological image persisted 
and a month later was performed a left upper lobectomy. His-
topathological examination of surgical specimen revealed a 
mucormycosis. After surgery this boy was treated with liposomal 
amphotericin B replaced 6 weeks later by oral posaconazol,with 
good clinical and radiological response.
Discussion: This case illustrates the difi culties of differential 
diagnosis between pulmonary aspergillosis and mucormycosis.
The fi rst choice antifungal therapy is amphotericin B. Posacona-
zole has been used in some cases that didn’t respond to ampho-
tericin B. In most patients surgical debridement of necrotic 
tissues that not allow antifungal agent penetration is essential.
In patients receiving immunossupressor agents secondary 
prophylaxis shoul be discussed.

P820
Rhinocerebral mucormycosis in a transplanted patient 
with relapsed acute lymphoblastic leukaemia: a case 
report
A. Ostojic, H. Minigo, D. Radic-Kristo, Nj. Gredelj, B. Jaksic, 
R. Vrhovac
University Hospital Merkur (Zagreb, HR)

Background: Mucormycosis is a rare and serious opportunistic 
infection caused by fungi of the order Mucorales, predominantly 
seen in immunocompromised patients. Ketoacidosis, neutrope-
nia, steroid therapy and hematological malignancies are the 
main factors making one susceptible to this infection. In major-
ity of cases clinical presentation is rhinocerebral mucormycosis 
and, if not diagnosed promptly and treated adequately, out-
come can be fatal. We present a patient with this rare fungal 
infection, previously treated with allogeneic hematopoietic stem 
cell transplantations. 
Case report: A 37 year old woman was admitted in our center 
because of 4th relapse of her acute lymphoblastic leukemia 
(ALL) (Table 1). For this relapse she received combination 
chemotherapy and anti-infective prophylaxis (Table 2). Ten 
days following chemotherapy she became febrile. Microbiologi-
cal cultures, cytological smears and Galactomannan tests were 
done repeatedly, but did not reveal the cause of infection. She 
remained febrile despite several lines of empirical antimicrobial 
therapy. CT-scan of lungs showed a nodal leason in the lower 
right lobe suggesting possible aspergillosis, so voriconazole 
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was added, but without clinical improvement. After patient 
started to complain of nasal congestion, left upper jaw teeth-pain 
and left facial paresthesia, with left facial edema, nasopharinx 
swab was done and Rhizopus oryzae was isolated. CT-scan of 
paranasal sinuses showed mucosal infi ltration in left paranasal 
sinuses without signs of intracranial progression. Due to low 
platelets, surgical treatment of this invasive fungal infection was 
contraindicated and treatment with amphotericin B (amB) col-
loidal dispersion was initiated. On this therapy patient started to 
improve clinically and soon thereafter became afebrile. After 6 
weeks on amB, she was remarkably better, with marked radio-
logical regression of rhinocerebral mucormycosis.
Conclusion: In spite a number of adverse factors such as ALL, 
neutropenia, diabetes mellitus, steroid therapy, the outcome of 
treatment in this patient was favorable. We conclude that close 
clinical follow-up, rapid and targeted diagnostic procedures fol-
lowed by appropriate antifungal therapy can lead to good clinical 
responses, even in transplanted patients with poor prognosis.

P821
CMV encephalitis as late fatal event in allogeneic 
haemopoietic stem cell transplantatation after 
alemtuzumab and rituximab treatment
A.A. Colombo (1), F. Ripamonti (1), P. Scagnelli (1), F. Baldanti (1), 
M. Furione (1), E. Marchioni (2), A. Di Matteo (1), E.P. 
Alessandrino (1)
(1)Fondazione Policlinico San Matteo (Pavia, IT); (2)Fondazione 
IRCCS C. Mondino (Pavia, IT)

We report on a case of fatal CMV encephalitis in a high-risk 
patient, serologically positive for citomegalovirus (CMV), who 

underwent hemopoietic stem cell (HSC) transplantation from 
a CMV-negative, unrelated donor. The patient received condi-
tioning with alemtuzumab and post-transplant treatment with 
rituximab for immune thrombocytopenic purpura (IPT). On the 
onset of encephalitis, severe T and B immunodefi ciency was 
documented. High values of CMV copies in the cerebral spinal 
fl uid (CSF) and magnetic resonance (MR) brain imaging con-
fi rmed a diagnosis of citomegalovirus.
Neurological symptoms and radiological images had progres-
sively worsened throughout the antiviral treatment which was 
comprised of ganciclovir as fi rst-line and foscavir associated 
to CMV-immunoglobilins as second-line therapy. The antiviral 
therapy only controlled CMV viremia without any signifi cant 
change in CMV copies into the CSF.
In the high-risk patient, a reconstitution of CMV immunity using 
adoptively transferred CMV-specifi c T cells, or a new strategy 
for CMV surveillance and therapy should be considered.

P822
A case of high-dose oseltamivir treatment in a patient with 
severe graft-versus-host disease who infected infl uenza A 
(H1N1)
J.E. Park, A. Kim, E. Kim, K. Pai
Ajou University School of Medicine (Suwon, KR)

Infl uenza A (H1N1) infection has been noted to be common in 
the young and high-risk groups for infl uenza infection, includ-
ing transplant candidates and recipients. However, optimal 
dosage and duration of oseltamivir for severely immunocom-
promised patients has not been defi ned. We report a case of 
a patient infected with infl uenza A (H1N1), who suffered from 

[P820]
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skin and lung graft versus host disease after he had received 
allogenic hematopoietic stem cell transplantation from 
matched sibling donor because of relapsed neuroblastoma. 
During immunosuppressant therapy, he was diagnosed with 
infl uenza A (H1N1) infection by RT-PCR (real time polymer-
ase chain reaction). He recovered after oseltamivir treatment 
with dosage of 90mg twice a day which was two times of the 
standard dose per oral until infl uenza A (H1N1) RT-PCR has 
proved negative.

Regulatory issues

P823
Association of health care expenditure with results of 
alloHSCT in Europe
S. Giebel, M. Labopin, A. Ibatici, D.W. Beelen, J. Holowiecki, 
G. Ehninger, L. Volin, G. Socie, D. Niederwieser, L. Brinch, 
J. Kienast, U. Schanz, A. Gratwohl, M. Mohty on behalf of the 
Acute Leukemia Working Party of the EBMT

In a recently published study we demonstrated that results of 
alloHSCT in Europe are associated with the socio-economic 
status (SES) of a country (Giebel et al., Blood 2010). We used 
the human development index (HDI) as a surrogate marker. In 
the current analysis we looked for more detailed aspect of the 
SES, i.e. health care expenditure (HCE), including the contri-
bution of public and private funds. Transplantations from HLA 
matched sibling or unrelated donors for patients with AML in 
CR1 were used as a probe. AlloHSCTs using cord blood, T-cell 
depletion or reduced intensity conditioning were excluded.
The total of 1849 alloHSCT procedures (sibling, n=1218; URD, 
n=631) performed between 2004-2008 in 21 European coun-
tries were analyzed. Median recipient age was 42 years (18-
71 years). Countries were divided by quintiles and compared 
according to increasing values of the current HCE per inhabit-
ant, public HCE, private HCE, and HCE as % of gross domestic 
product (GDP).
With the median follow-up of 24 months, the 2-year probabili-
ties of LFS for groups of countries with increasing current HCE 
per capita were 62%, 58%, 63%, 59%, and 70%, respectively. 
LFS for countries with the highest current HCE (5th quintile) 
was signifi cantly higher compared to the remaining ones (70% 
vs. 60%, p=0.009). The impact on LFS remained independ-
ent (HR=1.56, p=0.004) after adjustment to other prognostic 
factors, including HDI, and was particularly pronounced in a 
subgroup of siblingHSCT (HR=1.75, p=0.004). The incidence 
of relapse was reduced in countries with the highest current 
HCE (16% vs. 22%, HR=0.58, p=0.01), while no signifi cant dif-
ference was found with respect to non-relapse mortality (14% 
vs. 17%, p=0.29). Both public and private HCE contributed to 
the global effect on outcome, however, when analyzed sepa-
rately their impact did not reach statistical signifi cance. As well, 
there was no signifi cant association of HCE as % of GDP with 
results of alloHSCT. The comparison of patient and trans-
plant characteristics in countries with the highest HCE and the 
remaining ones revealed no signifi cant differences except for 
more frequent use of peripheral blood in the upper HCE group, 
which, however, was found an adverse prognostic factor in the 
Cox model.
We conclude that health care expenditure is strongly associ-
ated with the outcome of alloHSCT in European countries. 
This fact should be considered for the interpretation of future 
analyses.

P824
Rome Transplant Network, a metropolitan haematopoietic 
stem cell transplant programme
W Arcese (1), A. Picardi (1), M.R. Mauroni (1), G. Adorno (1), 
A. Lanti (1), F. Locatelli (2), M. Caniglia (2), C. Ciscato (2), 
G. Isacchi (2), F. Zinno (2), P. De Fabritiis (3), T. Dentamaro (3), 
S. Delogu (3), G. Avvisati (4), M.C. Tirindelli (4), M. Mazzaroni (4), 
C. Petti (5), A. Mengarelli (5), A. Pignatelli (5), B. Monarca (6), 
E. Montefusco (6), D. Grigora (6), L. Annino (7), A. Chierichini (7), 
V. Pilozzi (7), S. Angelini (1), I. Mangione (1), C. Papa (1), 
S. Miccichè (1)
(1)University of Rome “Tor Vergata” (Rome, IT); (2)Bambino 
Gesù Hospital (Rome, IT); (3)St Eugenio Hospital (Rome, IT); 
(4)Campus Biomedico University Hospital (Rome, IT); (5)Regina 
Elena Institute (Rome, IT); (6)St Andrea Hospital (Rome, IT); 
(7)St Giovanni Hospital (Rome, IT)

Rome Transplant Network (CIC 756)is a Metropolitan Trans-
plant Program established as a cooperative network among 7 
Institutions. The RTN structures are represented by Units of 
Hematology, Cell Collection and Cell Manipulation. RTN Objec-
tives: (1) to standardize transplant procedures; (2) to improve 
quality of transplant care; (3) to extend the potential of trans-
plant activity over the metropolitan aerea; (4) to share exper-
tise and professional education among healthcare providers; 
(5) to promote excellence of single transplant Centers; (6) to 
rationalize cost-management of public health. RTN is an inno-
vative entity, which follows rules and standards established by 
JACIE accreditation program. RTN is structured on 3 levels: 
(1) the Director responsible for the whole Transplant Program 
and the headed staff represented by Quality Management and 
Data Management Offi ces. (2) the Boards including Directors 
of each clinical, cell collection,cell manipulation Units and nurs-
ing staff. The Boards is in charge of approving documents and 
quality assurance related to each facility, of sharing and devel-
oping clinical protocols and of evaluating personnel and its con-
tinuous training. (3) medical,biological and nursing individuals 
involved in each Unit. Documental System. The RTN documen-
tal system refl ects the complexity of the organization. There 
are two categories of documents: a) newly developed docu-
ments edited by the Board and b) already existing documents 
within the individual Centers to be validated by the Board. A 
Quality Plan for every Board and a Quality Plan for the whole 
transplant program have been produced. Computer Platforms 
play an extremely important role for either the rationalization 
of activities or the management of information. Two computer 
programs have been implemented: one for the management of 
cell products in all stages of the process: collection, manipula-
tion, storage and infusion and the other one allows the sharing 
and spreading of documentation among all the RTN Units, the 
management of a common database of transplant patients and 
the monitoring of clinical studies. RTN is a stepwise process: 
4 Clinical Units, 2 Cell Collection Units and 1 Cell Manipula-
tion Unit have fi rstly applied for JACIE and National Author-
ity accreditation. In 2010, RTN registered >200 transplanted 
patients. Conclusions. RTN represents a major innovation in 
the organization of transplant activity aimed at improving the 
single center excellence and the quality level of public health.

P825
Economic analysis of haematopoietic stem cell 
transplantation in Taiwan: application of National 
Health Insurance Research Database
X.W. Liao (1), C.T. Lin (1), C.C. Li (1), J.L. Tang (2)
(1)National Taiwan University (Taipei, TW); (2)National Taiwan 
University Hospital (Taipei, TW)

Objective: In Taiwan, the National Health Insurance (NHI) 
enrolled 99% of the 23 million population, and reimbursed 
the medical costs of hematopoietic stem cell transplantation 
(HSCT). This retrospective analysis is to understand the medi-
cal utilization of HSCT in Taiwan.
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Methods: All patients whose medical records fulfi lled the selec-
tion criteria of HSCT from the NHI database between 2003 and 
2006 were enrolled. The demographics, medical costs during 
the fi rst one year after HSCT were collected and analyzed. The 
survival status and causes of death were cross-checked from 
the database of death statistics of Department of Health of Tai-
wan through Dec. 31, 2006.
Results: A total of 790 HSCT, 572 (72%) allo-HSCT and 218 
(28%) auto-HSCT, were performed in 14 medical centers and 
2 regional hospitals in Taiwan between 2003-2006. The esti-
mated annual number of HSCT was 87 per 10 million residents, 
signifi cantly lower than neighboring Asian countries with similar 
socioeconomic status and incidence of hematological malig-
nancies. Acute myelogenous leukemia (25%) was the major 
indication of transplantation, followed by lymphoma (20%) 
and acute lymphoblastic leukemia (13%). Table 1 shows the 
characteristics of patient and costs of HSCT. Pharmaceutical 
costs was the major spending both within 100 days and within 
1 year of transplantation. The medical costs of HSCT were sig-
nifi cantly lower (35-36%) while the hospitalization days much 
longer when compared with USA (Table 1). The estimated over-
all survival at 100 days and 1 year after auto-HSCT was 91% 
and 76% respectively, and 80% and 57% after allo-HSCT.
Conclusions: The resuslts shows that the National Health 
Insurance’s low subvention may hinder the utilization of HSCT. 
Nevertheless, because of this unique insurance system, the 
general costs of HSCT was much lower than the Western 
countries without sacrifi cing the transplant outcome. Future 
incorporation with national HSCT registry is warranted for 
detailed analysis.

P826
Variations in the effi ciency of donor searches between 
international unrelated blood and marrow donor registries
R. Dunwoody, I.H. Gabriel, R. Szydlo, L. Casey, J. Davis, 
S. Lloyd, K. Rezvani, J.F. Apperley
Imperial College NHS Trust (London, UK)

WMDA and BMDW list almost 100 registries providing volunteer 
unrelated donors (VUD). As a user of these registry services 
we are interested in variations in the effi ciency of services in 
order to optimise our search process and maximise our ability 
to transplant patients in a timely manner. Since 2004 we have 
followed the progress of VUD searches for 193 patients. After 
high resolution typing of the patient, our initial request goes to 
our national hub to provide a list of possible donors by degree 
of match and registry. Time to donor identifi cation is heavily 
infl uenced by the transplant centre’s own defi nition of ‘urgency’ 
so we studied less subjective measures such as the availability 
of, time to obtain, and value of (as defi ned by degree of match-
ing), confi rmatory samples in addition to normal measures of 
the quality of the received product. We requested samples from 
1226 donors with a, median of 7 requests per patient (1-20). 
We utilised 30 registries although 50% of the requests went 
to only 5 registries with a median of 220 R/R, range 43-387. 
806 confi rmatory samples were received from 1226 requests 
(66%). Donor availability and the time to sample arrival were 
compared in the 5 most frequently utilised registries, A-E. The 
percentages of the requests resulting in samples and of sam-
ples found to be HLA-matched ranged from 31-76% and 28-
53%. The chance of obtaining a suitable HLA-matched donor 

was highest from registry D at 31% and lowest from registry E 
at 15%. Failure to supply confi rmatory samples due to inabil-
ity to contact/unavailability of the donor and was unacceptably 
high in registry E at 47%. The median times from request to 
sample arrival ranged from 15-22 days. 61 patients have been 
transplanted and no differences were found between registries 
in; hours to infusion, viability at infusion, volume, total nucle-
ated or CD34+ cell numbers, or time to engraftment. A wider 
evaluation of the products obtained from the 4 most frequently 
utilised registries did show signifi cant differences in the num-
bers of CD34+ cells collected. The costs of obtaining samples 
varies from approximately 500-2000 Euro. Cost is not recouped 
in the UK if the transplant is not performed. Following the audit 
we have refi ned our search process using the initial search 
as a surrogate for the ease of fi nding a donor subsequently. 
Registries also have a responsibility to improve their service 
and minimise costs by focussing on donor retention and high 
resolution typing.

P827
Clinical grade isolation of regulatory T-cells from G-CSF 
mobilized PBSC improves with initial depletion of 
monocytes
B. Nicolini (1), D. Mahmud (2), Y. Park (2), N. Mahmud (2), 
M. Arpinati (1), D. Rondelli (2)
(1)Bologna University (Bologna, IT); (2)University of Illinois at 
Chicago (Chicago, US)

We have recently demonstrated that G-CSF mobilized periph-
eral blood stem cells (PBSC) CD4+CD25+FoxP3+ cells (Tregs) 
prevent anti-CD34+ hematopoietic stem cells Tcell alloreactiv-
ity in-vitro and co-transplantation of CD34+ cells and Tregs 
doesn’t affect human stem cell engraftment in NOD/SCID 
mice. Since only a small number of Tregs can be isolated from 
normal peripheral blood we examined whether PBSC can be a 
useful source of Tregs for future clinical trials. Five leukapher-
esis products from healthy donors who received rh G-CSF at 
10 ug/kg daily for 5 days were processed using the CliniMACS 
instrument (Miltenyi Biotec, Auburn, CA). We have initially iso-
lated CD34+ cells. To isolate Tregs a 2-step procedure was 
initially utilized. A cocktail of clinical grade CD14, CD8 and 
CD19 reagents was mixed with the CD34- cells and deple-
tion of monocytes, cytotoxic Tcells and Bcells was obtained by 
using the Depletion 2.1 program. The CD4+ cells were then 
enriched in Tregs by positive selection of CD25+ cells using 
a clinical grade CD25 reagent. Because PBSC contain large 
amount of myeloid cells, and particularly monocytes, this clini-
cal scale 2-step strategy was compared with a 3-step method 
that included an initial negative selection of CD14+ monocytes, 
followed by negative selection of CD8+ and CD19+ cells and a 
positive selection of CD25 cells. Prior to isolation, the average 
proportion of CD4+CD25+ cells in PBSC was 0.77±0.26% in 5 
separate PBSC products. After the 2-step process the propor-
tion of CD4+CD25+ cells was 35±33% (n=3) vs 72±1% after 
the 3-step process. Therefore, utilizing the 3-step approach a 
better yield of Tregs was observed (10 vs 60%). Intracellular 
expression of FoxP3 was on average 74% in CD4+CD25+ 
cells obtained with a 3-step process. Contamination of differ-
ent cell subsets in the fi nal products enriched in Tregs was 
largely superior following the 2-step as compared to 3-step iso-
lation method. Contaminating monocytes, CD8 and CD19 cells 
were, on average, 43 vs 5.7%, 12 vs 1.7% and 0.9 vs 0.3%, 
respectively. In the two procedures using a 3-step approach 
the fi nal absolute number of Tregs isolated from products con-
taining on average 30 x 109 mononuclear cells, was 95 and 
93 x 106, respectively. These fi ndings obtained using clinically 
available reagents and device, suggest that depletion of mono-
cytes may improve the purity of Treg cell population isolated 
from PBSC. PBSC may represent a valuable source of Tregs 
for future clinical trials.
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P828
Non-compliant activities’ report: a cultural revolution in 
the work process
R. Monteleone, D. Princi, N. Meliambro, I. Callea, E. Massara, 
G. Irrera, P. Iacopino
AO Bianchi Melacrino Morelli (Reggio Calabria, IT)

The Regional Bone Marrow Transplant and Cell Therapy Cen-
tre “Alberto Neri” (CTMO) began implementing the Quality Man-
agement System (QMS) in 2006. In September 2007 it obtained 
ISO certifi cation and in 2009 applied for JACIE accreditation. 
From the beginning, QMS Team asked CTMO staff to report 
all the critical and non-compliant situations. For this purpose, 
we created a registration form called “Non-compliant activity/
Improvement’s suggestion” (NC). The implementation of the 
NC forms was, fi rst of all, a cultural revolution in the work envi-
ronment. Staff’s acceptance was major barrier as there was no 
precedent for staff taking the responsibility to report errors. The 
NC form is fi lled out in all CTMO areas (clinical unit, collection 
and processing facility, cord blood bank), by medical doctors, 
nurses, biologists, lab technicians and administrative staff. The 
NC form includes all work aspects: clinical, organizational and 
structural and it is used for internal issues and with third par-
ties (other Hospital Departments, suppliers, etc.). From 2006 
to 2010, n. 272 NC have been collected. Only in 2010 (data 
updated to November), n. 95: of them, 34% happened in the 
clinical unit and 27% are towards third parties. Medical Doc-
tors and Nurses are the professional categories that most fre-
quently report NC. Regarding the NC’s area, 34% are related to 
“communication and work planning” while only 3% are “events 
potentially dangerous” related to dysfunction of chemotherapy 
kit. Doctors address NC to third parties (47%), compared to 
nurses (80%) and lab staff (54%) who address NC to their inter-
nal organization. From an internal survey carried out in 2009, 

33% of the CTMO staff think that NC reporting is useful to clarify 
critical situations and 36% think that it is useful to resolve them; 
37% of nurses, the people closest to patients and often the 
most critical, agree with this answer. The most diffi cult aspect is 
to address NC within the Hospital organization. Thanks to this 
tool, in the past 5 years we started to interface with the Hospital 
management and our NC have been used as an opportunity to 
identify and deal with issues common to other departments. In 
analyzing the NC reported so far and the response to them by 
the CTMO staff, we concluded that NC reporting was not easy 
at the beginning because it aims to identify errors and we must 
be critical of ourselves, managers and the organization, how-
ever it remains a helpful tool to collaborate on solutions.

P829
Evaluation of the implementation of JACIE standards 
by the personnel involved in a haematopoietic stem cell 
transplantation unit
M.J. Jiménez, C. Ferrá, M. Morgades, J. Linio, S. Aladren, 
G. Moreno, L. Magallon, C. Romero, E. Feliu, J.M. Ribera
ICO-H. Germans Trias i Pujol. UAB (Badalona, ES)

Background and objectives: The implementation and mainte-
nance of a quality program in medical and laboratory practice 
in hematopoietic stem cell transplantation (HSCT) requires the 
participation of all staff members involved. This study analyzes 
the overall assessment of quality management program (QMP) 
by the professionals involved in a clinical HSCT program.
Material and methods: Between April and May 2010 a 21-ques-
tion anonymous questionnaire was distributed to all staff mem-
bers (medical and non-medical) involved in the clinical HSCT 
program. The questionnaire had 18 items involving aspects of 
the QMP (scored from 0 to 3 points). In addition 3 questions 
exploring the degree of knowledge about JACIE accreditation 
system were formulated (date of fi rst audit, version of JACIE 
standards currently used and date of re-accreditation of the 
HSCT unit).
Results: Sixty-one of 84 (73%) professionals completed the 
survey. Seventeen (28%) were attending physicians (MD), 
27 (44%) nursing graduates (NG) and 17 (28%) were support 
services staff (SS). The median age was 36 years [range, 21-
60], 10 males and 51 females. 
Ten MD (59%), 7 NG (26%) and 4 SS (15%) have reported and/
or created 1 to 10 quality reports and 6 MD (35%), 8 NG (30%) 
and 4 SS (15%) have participated in the preparation of docu-
ments of QMP. Questionnaire results are presented in Table 1. 
In addition, a better knowledge by NG was found about the date 
of the fi rst audit, the version of JACIE standards currently used 
or the date of the re-accreditation of the HSCT unit.
Conclusions: All professionals involved in the HSCT considered 
quality very important in their daily task and their appreciation 
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of JACIE QMP was positive. The weakest point for MD was 
the need of more training in quality management, while for NG 
and SS was the need of specifi c training in HSCT. This ques-
tionnaire has identifi ed the main improvement requirements by 
staff members in a clinical HSCT program.
Supported in part by grant P-EF-09 from the FJC and 
RD06/0020/1056 of RTICC.

P830
The effect of JACIE standards implementation on stem 
cell storage policy
N. Piccirillo (1), G. Ausoni (1), P. Chiusolo (1), F. Sorà (1), 
R. Putzulu (1), M. Bianchi (1), M. Maresca (1), A. Fiore (2), 
P. Oppedisano (2), G. Zini (1), S. Sica (1), G. Leone (1)
(1)Institute of Hematology-UCSC (Rome, IT); (2)Policlinico 
Gemelli (Rome, IT)

Autologous peripheral blood stem cell transplant (aPBSCT) 
implies the infusion of previously collected and cryopreserved 
stem cells (CSC). This approach requires the storage of stem 
cell until transplant procedure but, sometimes, CSC are not 
infused: in case of death of patient before transplant, in case 
of patients lost to follow up, in case of no further clinical need 
(change of indication), in case of collection exceeding requested 
cell dose. The former case usually entails a CSC elimination. 
The other cases constitute a problem for medical and legal rea-
sons because prior to CSC elimination, it is essential to docu-
ment that the conditions for disposal have been met and are not 
in contradiction with consent forms signed at the time of collec-
tion. We report results of uncontrolled CSC storage policy from 
1990 to 2010, after 2 years of JACIE standards implementation 
at our Center. During the last 20 years 1274 patients affected 
by haematological malignancies or solid tumors collected 3254 
CSC bags; 1761 CSC bags were thawed and infused for aPB-
SCT; 275 CSC bags were discarded after patient death. There-
fore there are 1215 CSC bags deriving from patients alive or 
lost to follow up; only few patients treated in the early ’90 are 
really lost to follow up while more than 70% are alive without 
further indication to aPBSCT. More than 50% of the CSC bags 
have been stored for more than 10 years. During the years, the 
rate of infused bags increased: 45% in 1996-1998 and 65% 
in 2005-2007. This result, obviously, implied a decrease in the 
number of CSC bags stored and not infused per year: 46% in 
1996-1998 and 27% in 2005-2007. Despite this trend our data 
clearly show the urgent need for strict criteria for cell dose col-
lection and a clear policy describing conditions for maximum 
product storage time and/or disposal. In order to meet JACIE 
standards, we defi ned in 2008 cell dose request and adopted 
a new discarding policy fi xing strict chronological criteria to dis-
card unused CSC. The introduction of JACIE standardization 
produced a sensitive reduction in number of bags collected per 
patient from 1.99 in 2005-2007 to 1.69 in 2008-2010. After infu-
sion of CSC collected in 2010 a further decrease is expected 
in the rate of the bags not infused also in 2008-2010. Our data 
show the benefi t of standards implementation in the manage-
ment of collection, infusion and discarding CSC bags underly-
ing the need of shared criteria in order to ameliorate resources 
utilization.

P831
The central role regarding HPC transport of the unique 
processing facility in a multi-centre programme following 
JACIE standards
M.J. Miele, E. Leggieri, F. Landi, M.C. Scerpa, A. Lanti, 
M. Caniglia, A. Picardi, S. Ceccarelli, M.C. Tirindelli, G. Adorno, 
G. Avvisati, F. Locatelli, W. Arcese, G. Isacchi, F. Zinno on 
behalf of the Rome Transplant Network (RTN)

Introduction: In Rome three major hospitals are part of a 
multi-centre Hematopoietic Progenitor Cells (HPC) transplant 
program (TP), called “Rome Transplant Network” (RTN). 

The hospitals involved are Paediatric Hospital “Bambino 
Gesù”, University Hospital “Policlinico Tor Vergata” and Univer-
sity Hospital “Campus Biomedico”. Other Hospitals will join the 
program in future. RTN is following Joint Accreditation Com-
mittee ISCT-EBMT (JACIE) standards. In the actual scenario 
there is one Processing Facility (PF) that performs activities 
for RTN and in service, for other programs located in Rome. 
The amount of HPC products processed yearly is about 400, 
and will grow in future. Non contiguous TP Facilities lie in a 
22 Km wide area and the shipping between them is carried out 
by a courier. Within such distances in a traffi c congestioned 
city, effi ciency of shipping time makes the difference in the 
TP outcome.
Objective: Describe organizational changes in a multi-centre 
program by adopting JACIE standard.
Methods: Decision making in defi ning how to achieve better 
transport and shipping possible to protect the cellular therapy 
product integrity, throughout cooperation among facilities and 
considering suggestions, needs and expectation. 
Results: Decisions led to:
a) use a computer software to avoid overlapping activities 

including shipping caused by TP complexity; 
b) defi ne and adopt a unique transport procedure liquid and 

cryopreserved HPC in the TP; 
c) defi ned 5% as maximum vitality lose after transport; 
d) defi ne data returned to the PF regarding transport; 
e) use of a unique courier for road transport.
From about a year we successfully fulfi l what just said.
Although the main goals were shipping and transporting, we 
also obtained an easier way of doing it reducing expenses.
Conclusion: Following JACIE leads to organizational 
changes. Therefore PF political role has changed from 
just a service to a central coordinative role in planning TP 
activities. Slowly the PF has become a HPC “crossroad”, 
playing a central role in defi ning methods to maintain the 
best cellular therapy product quality in transportation and 
shipment, throughout the all TP. Finally these changes can 
prevent the PF performance collapse caused by the increas-
ing of activity.

P832
An approach for risk management in a cell therapy unit: 
identifying failure points of the quality control process
G. Vaquer, J.L. Veyrune, Z. Lu, A.M. Conge, J. De Vos
CHU (Montpellier, FR)

Background and objectives: The aim of risk management is 
to identify every critical situation that could conceal a possible 
fault, active or not. A signifi cant change in the rate of adverse 
events registered in our cell therapy unit led us to investigate 
potential causes, in order to highlight the risks associated with 
quality control of cell therapy products. In our approach, infor-
mation collected by the quality management system and risk 
analysis technique have been combined to identify areas for 
improvements.
Design:
1) A retrospective study of adverse events recorded by person-

nel of cell therapy unit during 3 years. 
2) We applied failure mode, effects and criticality analysis 

(FMCEA) to the quality control process.
Main outcome measures: 
1) Categorisation of critical process stages, patent errors, and 

major failures from the adverse events record. 
2) Gradation of failures modes according to their Risk Priority 

Numbers, which refl ects occurrence, severity of the potential 
effect, and detection probability.

Results: Following the retrospective study of adverse 
events, among 7 different process stages, 3 are identified 
as critical: errors in registration and labelling of products and 
samples (7/7 patent errors, 1/7 led to a major failure); errors 
in evaluation of quality control results (6/7 patent errors, with 
no major issue); errors in validation and traceability prior to 
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the release of the product (7/11 patent errors, with 3 labelled 
as major failure). 
Following the FMECA, among the 25 identifi ed and analysed 
potential hazards, 2 have obtained a RPN score > 150: label-
ling of products and samples prior to analysis (RPN = 175; risk 
of serious erroneous validation of the product); registration of 
patient characteristics in the quality assurance software (RPN 
= 196; risk of repeated intrinsic errors due to the lack of integra-
tion of the software system).
Conclusion. Work is ongoing to modify the areas of quality 
control, identifi ed to have the highest risk. This includes a 
redesign of the traceability form of the pre-analytical regis-
tration phase, and staff meetings about new quality assur-
ance policies. To increase safety of the process and maintain 
the products’ quality throughout the whole control steps, it is 
necessary to conduct critical evaluations focused on risks 
reduction.

P833
Quality management system: 3-years experience in a 
JACIE-accredited centre
K. Steinerova, V. Koza, P. Jindra, M. Karas, S. Vokurka, 
D. Lysak, T. Svoboda, M. Hrabetova
Charles University Hospital (Pilsen, CZ)

A Quality Management System (QMS) is a mechanism to 
ensure that procedures are being carried out in line with agreed 
standards and full participation by all members of staff. In a 
SCT programme, this assumes that the clinical, collection and 
laboratory units are all working together to achieve excel-
lent communication, effective common working practices and 
increased guarantees for patient safety. 
Department of Haematology and Oncology Charles Univer-
sity Hospital Pilsen includes 1 Clinical Unit (CU), 1 Apheresis 
Unit (AU) and 1 Cell Processing Laboratory (CPL). Our center 
started the preparative works to get JACIE accreditation with 
implementation of the QMS in the begining of 2007. A dedicated 
Quality Management Group (Medical Director, Deputy Medical 
Director, Head Nurse, Heads of CU, CPL, AU and Quality Man-
ager) established the QMS (standard operating procedures, 
internal audits, adverse events detecting, specifi c training etc.) 
according to the JACIE standards. An on-site inspection visit 
was carried out by JACIE inspectors in the June 2008 and 
JACIE accreditation was awarded to our institution on Octo-
ber 2008. At present, after 3 years, Quality Management Group 
is verifying the functionality of the QMS and passes throug all 
documents to improve QMS for the future.
Now we focus on the results of 2 important parts of QMS 
– internal audits and adverse events reporting. Within the 
last 3 years 13 Quality Management Meetings were carried 
out at our institution and all key part of the QMS were dis-
cussed. During the course of internal audits 15 minor defi cien-
cies were identifi ed (6 in the 2008, 4 in the 2009 and 5 in the 
2010 year), detected errors were not systemic. In the year 
2008 we observed 51 adverese events, 20 (39%) in the CPL, 
6 (12%) in the AU and 25 (49%) in the CU. In the year 2009 26 
adverse events were detected, 12 (46%) in the CPL, 3 (12%) 
in the AU and 11 (42%) in the CU. 38 adverse events in the 
year 2010 were found, 12 (32%) in the CPL, 8 (22%) in the AU 
and 19 (50%) in the CU.
Conclusion: QMS is a means of rapidly identifying errors 
or accidents and resolving them so that the possibility of 
repetition is minimized. Comparing the fi rst year QMS function-
ing at our department, signifi cantly lower number of adverse 
events were reported in the next 2 years. We can conclude, 
that QMS system is now fi rmly established and leads to 
signifi cant improvements in different aspects of our transplant 
programme.

Graft-versus-host disease – preclinical 
and animal models

P835
Contribution of sex-mismatched HY antigen expression 
and its cross-presentation in the induction of GvHD 
despite the absence of epitope spreading
P. Reddy (1), T. Toubai (1), P. Matzinger (2), I. Tawara (1), 
Y. Sun (1), T. Friedman (3), R. Korngold (3)
(1)University of Michigan Cancer Center (Ann Arbor, US); 
(2)NIH (Bethesda, US); (3)Hackensack Cancer Center 
(Hackensack, US)

The current paradigm indicates that epitope spreading is criti-
cal for GVHD after MHC matched minor antigen (miHA) mis-
matched BMT. We tested relevance of epitope spreading by 
inducing GVHD in the presence of only a single immuno-domi-
nant Y antigen disparity. We utilized female (F) male(M) MHC 
matched BMT with anti-H-Y monospecifi c, H-2(b)-restricted T 
cell receptor transgenic (TCR Tg) MataHari CD8+T cells . B6 
[M and F] animals were lethally irradiated and transplanted with 
TCD BM and 1x106 splenic CD8+T cells from [female] MataHari 
donors. While none of the syngeneic female animals developed 
GVHD, all of the allogeneic male animals showed severe clini-
cal GVHD and died after BMT (P<0.0001, see Table). GVHD 
specifi c death was confi rmed by target organ (GI tract and liver) 
histopathology on day +7 after BMT (P<0.005). We next titrated 
the dose of the MataHari T cells by several folds and mixed them 
with syngeneic T cells at varying ratios from male B6 donors. 
Signifi cant GVHD mortality was observed in the MataHari 
group ratios  1: 10 demonstrating that the presence of suffi -
cient precursor T cells against a single immuno-dominant miHA 
can induce signifi cant GVHD even in the absence of epitope 
spreading. GVHD was also observed when two other anti-H-Y 
specifi c TCR Tg CD4+ (Marilyn and Rachel) were utilized ruling 
out strain dependent artifacts. Infusion of 1x105 tetramer + HY-
specifi c T cells harvested from male antigen primed WT female 
donors also induced GVHD in male recipients demonstrating 
that this was not an artifact of transgenic T cells. Mechanis-
tic studies were performed to determine whether direct and/or 
cross-presentation (on host or donor derived APCs) of the immu-
nodominant miHA is critical for GVHD. [F into M], [II-/-into M] 
and [Min to F] bone marrow chimeras generated, lethally 
re-irradiated and injected with TCD-BM and Marilyn CD4+ 
T cells. The [F into M], [II-/- into M] animals (express HY anti-
gen on only non-hematopoietic target cells) died from severe 
GVHD while the [MintoF] animals (express HY antigen on only 
hematopoietic cells) showed only modest GVHD. Collectively 
our data (see Table) demonstrate that (a) in contrast to the cur-
rent dogma, epitope spreading is not always required for GVHD 
(b) the immunodominant antigen expression on target tissues is 
critical and (c) this antigen can be effi ciently cross-presented by 
either host or donor APCs.
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P836
Vitamin A defi ciency impairs gut-homing of donor T-cells 
and leads to prolonged survival in experimental GvHD
C. Koenecke, C.-W. Lee, I. Prinz, O. Pabst, A. Ganser, 
R. Förster
Hannover Medical School (Hannover, DE)

Objective: Migration of donor T cells to target organs is a pre-
requisite for the development of GvHD in allogeneic bone mar-
row transplant (BMT) recipients. Migration to the intestine is 
achieved by specifi c expression of integrin 4 7 and chemok-
ine receptor 9 (CCR9). Expression of these gut-specifi c hom-
ing receptors is supposed to be imprinted during naïve T cell 
activation in recipients’ gut-associated lymphoid tissues (GALT) 
and the Vitamin A metabolite retinoic acid (RA) has been identi-
fi ed as the key factor in this process. Here we address the role 
of Vitamin A defi ciency in BMT recipients for donor T cell migra-
tion in the course of experimental GvHD.
Methods: Vitamin A defi cient (VAD) BALB/c mice were pre-
pared by feeding them a VAD diet over 6 weeks from ges-
tational day 14. Experiments were performed in a C57BL/6 
into BALB/c mouse model of acute GvHD. VAD and control 
mice were used as BMT recipients and wildtype, CCR9-/- and 

7-/- C57BL/6 mice were used as donors. GvHD severity was 
monitored by survival, clinical score and histological analysis. 
Traffi cking of donor T cells was assessed at different time 
points after BMT.
Results: Expression of 4 7 and CCR9 in GALT was inhibited 
in VAD mice when compared to mice fed with standard diet at 
day 3 after BMT. Competitive in vivo homing assays showed 
that allogeneic T cells primed in VAD mice do not home to the 
intestine as effi cient as allogeneic T cells primed in normal fed 
mice. Vitamin A-defi ciency in recipients of an allogeneic stem 
cell graft prolongs survival from GvHD similar to control recipi-
ents which received 7-/- donor T cells. Of note, control recipi-
ents which received CCR9-/- T cells did not have prolonged 
survival as compared to wildtype grafts. 
Conclusion: The results of this study show that Vitamin A in 
BMT recipients is a prerequisite for the induction of 4 7 and 
CCR9 on allogeneic donor T cells and migration to the intestine 
in an experimental GvHD model. The prolonged survival of VAD 
recipients is most probably due to a lack of expression of 4 7
and not CCR9 on donor T cells.

P837
Antibody-mediated prevention of graft-versus-host 
disease and preservation of graft-versus-leukaemia
H. Cullup (1), D. Chan (1), H. Niland-Rowe (1), T. Seldon (1), 
A. Palkova (1), M. Christensen (1), B. Xu (1), D. Hart (2), 
D. Munster (1), A. Rice (1)
(1)Mater Medical Research Institute (South Brisbane, AU); 
(2)ANZAC Research Institute (Sydney, AU)

Graft versus Host Disease (GVHD) is the major limitation of 
allogeneic hematopoietic stem cell transplantation (HSCT). 
Pre-transplant conditioning activates the residual host immune 
system driving interactions between host dendritic cells (DC) 
and donor T lymphocytes resulting in GVHD. Current thera-
pies for GVHD focus mainly on T-cells and whilst effective 
it reduces patient immunocompetence, compromising graft 
versus leukaemia (GVL), engraftment and protection from 
infection. The pivotal role of DC in GVHD suggests that their 
depletion may control GVHD by preventing T cells from being 
sensitised to host antigens without impairing immunity. Using 
a rabbit polyclonal IgG anti-mouse CD83 (RAM83) antibody 
(Ab) we found that RAM83-treatment of LPS activated spleno-
cytes in a mixed lymphocyte reaction (MLR) reduces the pro-
portion of proliferating CD4+ T cells but not CD8+ T cells. A 
single dose of RAM83 on day-1 of transplant delays GVHD 
onset in a myeloablative conditioned MHC-mismatched model 
of murine HSCT (p=0.001). Similarly, repeat dosing of RAM83 
conferred a survival advantage to minor histocompatibility 

(miHA) mismatch HSCT recipients, a clinically relevant  sibling 
transplant model (Fig 1). Analysis of the effect of RAM83 
on engraftment and immunity post transplant demonstrated 
unchanged proportions of donor T, NK, myeloid cells but a 
signifi cant reduction in donor CD19+ B cells early post HSCT 
compared to control IgG or KT3 (T cell depleting Ab)-treated 
HSCT recipients. Donor cells from RAM83-treated HSCT 
recipients have attenuated antigen presentation capacity but 
not T cell function as assessed by MLR. We then conducted 
a timed sacrifi ce experiment where conditioned BALB/c mice 
received an allogeneic transplant with or without the BALB/c 
leukemia, BCL1, and RAM83 or control IgG. RAM83 did not 
compromise GVL. Cohorts receiving RAM83 tended to have 
slightly larger spleens and livers than cohorts receiving con-
trol IgG but the latter had higher GVHD scores and more 
donor NK cells (Fig 2). We extended these studies to show 
that allogeneic HSCT recipients with BCL1 receiving RAM83 
have an enhanced GVL effect as measured by spleen size 
and the number of BCL1 cells, compared to cohorts receiv-
ing KT3, or daily doses of cyclosporine. Our results suggest 
that the CD83 antibody delays or prevents GVHD onset by 
RAM83-mediated reduction in CD4 T cell proliferation but 
does not impact CD8 T cell function ensuring maintenance of 
anti-leukemic activity.

P838
CD83-antibody therapy to prevent GvHD: impact on B cell 
reconstitution
H. Cullup, Z. Al-Mansour, D. Chan, H. Niland-Rowe, D. Munster, 
A. Rice
Mater Medical Research Institute (South Brisbane, AU)

Humoral and cell-mediated immunity are impaired in conven-
tionally immunosuppressed allogeneic hematopoietic stem 
cell transplant (HSCT) recipients, resulting in infection and 
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relapse. We have shown previously that rabbit polyclonal anti-
mouse CD83 (RAM83) antibody (Ab) delays Graft versus Host 
Disease (GVHD) in murine allogeneic HSCT recipients and 
preserves T cell function. CD83 is expressed on activated 
dendritic cells (DC), monocytes, B cells and CD4+ blasting 
T cells. Pre-HSCT conditioning damages the gut releasing 
LPS, which leads to CD83 expression on activated DC and B 
cells that can be further upregulated by allogeneic stimulation. 
Therefore, both host and donor B cells as well as DC could be 
targets of RAM83, and depletion of donor B cells may result in 
impaired humoral immunity post HSCT. Timed sacrifi ce exper-
iments in a full MHC mismatch HSCT model compared the 
effect of RAM83 and the T cell depleting Ab, KT3 on engraft-
ment. RAM83-treated recipients had delayed B cell reconsti-
tution (d7, 14, 21 post-HSCT). However, in a MHC matched, 
minor histocompatibility antigen mismatched HSCT model, 
RAM83 and nil treated recipients had similar proportions of 
donor B cells at sacrifi ce for severe GVHD (mean day of death 
65±10.5, 40.4±5.1, respectively), suggesting normalisation of 
B cell reconstitution over time. In syngeneic HSCT, without 
GVHD, BM and splenic B cell numbers were the same in nil 
and RAM83 treated mice, in contrast to the allogeneic HSCT 
setting. However, a signifi cant reduction in CD83+ immature 
B cell subsets and mature B cells at d7 in RAM83-treated 
HSCT recipients was seen (P<0.04, n=6). In vitro experiments 
confi rmed that RAM83 depletes CD83+ immature B cells (pre-
pro B, pro B, pre B immature B cells). Interestingly, we also 
found that RAM83 enhanced antigen specifi c IgG and IgM 
Ab responses in LPS-treated or naive untransplanted mice. 
These disparate fi ndings on the effects of RAM83 treatment 
on the proportion of B cell subsets in syngeneic and allogeneic 
HSCT recipients and on antigen specifi c immune responses 
suggests that anti-CD83 antibody therapy to control GVHD 
in allogeneic HSCT may affect humoral immunity in the short 
term post HSCT.

P839
Diagnostic performance of soluble cytokeratin 18 for 
the early detection of gastrointestinal graft-versus-host 
disease
M. Waterhouse, E. Samek, H. Bertz, R. Wäsch, R. Marks, 
J. Finke
Freiburg University Medical Center (Freiburg, DE)

Cytokeratin-18 (CK18) is an intermediate fi lament in epithe-
lial cells, expressed in colon, placenta, liver and lymph nodes. 
CK18 is cleaved by caspases during apoptosis of epithelial 
cells and fragments thereof are released into the serum. Since 
apoptosis is one of the hallmarks of graft-versus-host dis-
ease (GvHD), CK18 can potentially be used as a biomarker 
for tissue damage during apoptosis. GvHD is a frequent and 
life threatening complication after allogeneic hematopoietic 
cell transplantation (HCT). Histological diagnosis of GvHD is 
not always feasible, since the affected tissues are not reach-
able due to different clinical conditions. Therefore a serum 
biomarker in this setting is a valuable resource for GvHD pre-
sumptive diagnosis. We analyze the diagnostic usefulness 
of soluble CK18 in patients undergoing allogeneic HCT for 
GvHD assessment. Serum samples were regularly obtained 
from 38 patients before and after transplant for a period of 
150 days. Patient serum levels pre-transplant showed no sta-
tistical signifi cant differences compared with CK18 levels in 
healthy individuals. In 20% of patients without GvHD incre-
ments in serum CK18 were detected, while almost all patients 
(92%) with gastrointestinal GvHD (GI-GvHD) showed incre-
ments of more than 50% with respect to the pre-transplant 
sample. Sensitivity of CK18 for GI-GvHD detection was 0.92, 
while a negative predictive value of 0.91. In patients with 
only skin GvHD, sensitivity was 0.60 with a negative predic-
tive value of 0.71. To analyze the general performance of the 
test, receiver-operator curves (ROC) were performed. The 
ROC curves showed an area under the curve (AUC) close to 

0.90 and this was statistically signifi cant, for sCK18 tested in 
patients with GI-GvHD (AUC 0.822, 95% CI, 0.659 to 0.985; 
p<0.01). In line with the sensitivity, specifi city and predictive 
values found in the group of patients with skin GvHD, ROC 
curve for sCK18 showed a poor performance in this group with 
AUC of 0.618 (95% CI, 0.389 to 0.847) and no statistical sig-
nifi cance. Interestingly CK18 levels were raised before clinical 
GvHD manifestations in 10 out of 12 patients with GI-GvHD 
(83%). Our fi ndings suggest that serum CK18 is an early and 
sensitive biomarker for GI-GvHD detection. It can be used as 
a screening tool in patients undergoing allogeneic HCT, espe-
cially when an endoscopic biopsy is clinically indicated but not 
feasible to perform.

P840
Rituximab induced T-cell inactivation as a potential 
therapy for graft-versus-hHost disease
T. Katz (1), D. Stoopinsky (2), J.M. Rowe (1), I. Avivi (1)
(1)Rambam Medical Center (Haifa, IL); (2)Technion Faculty of 
Medicine (Haifa, IL)

Allogeneic stem cell transplantation (Allo SCT) remains the 
treatment of choice in many hematological malignancies, 
providing essential graft versus tumor effect. However, this 
potential advantage is often offset by a high mortality rate 
caused by graft vs host disease (GvHD). Recent data suggest 
rituximab may control chronic GvHD by depleting B cells that 
participate in this process. The current in vitro study investi-
gates whether this benefi cial effect is also mediated through 
anti T cell activity. 
Methods: CD25 depleted T cells were stimulated with allo-
geneic Dendritic cells (DCs) in the absence or presence of 
2 mg/ml rituximab, simulating the allogeneic stem cell trans-
plant setting in which donor T cells are activated by host DCs. 
T cell activation capacity was assessed by measuring the 
expression of activation markers, infl ammatory cytokine pro-
duction and proliferation competence. 
Results: T cell responsiveness to allogeneic DCs was mark-
edly attenuated in the presence of rituximab, refl ected by 
(a) a reduced expression of CD25, GITR and CTLA activa-
tion markers (b) a reduced infl ammatory cytokine produc-
tion (c) decreased T cell proliferative capacity (Table 1). T 
cell proliferation (O.D) in response to other stimuli, includ-
ing CMV peptide and anti CD3/CD28 were also markedly 
reduced (1.56 to 0.57 and 0.7 to 0.1, respectyively). Inter-
estingly, rituximab-induced T cell inactivation was independ-
ent of the existence of B cells in the culture. Stimulation of 
B cell depleted T cells (CD3+CD25-CD19-) with allogeneic 
DCs in the presence of rituximab resulted in a signifi cantly 
diminished T cell response. Rituximab was demonstrated to 
directly bind to CD3+CD20+, pro-infl amatory T cells, resulting 
in their disappearance. 
Conclusion: Rituximab results in dose dependent T cell inacti-
vation. This effect appears to be non-B cell dependent, being 
obtained in the absence of B cells in the culture, and might be 
mediated through rituximab binding to a CD3+CD20+ T cells. 
Rituximab-induced T cell inactivation, most prominent using 
high concentrations, might be valuable in the Allo SCT, provid-
ing control of both acute and chronic GvHD.
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P841
Combination therapy of allogeneic stem cell transplanta-
tion, donor lymphocyte infusion and dendritic cell 
vaccination induces superior graft-versus-myeloma 
responses without acute graft-versus-host disease
R. van der Voort, T. Volman, V. Verweij, F. Maas, T. de Witte, 
K. Hebeda, H. Dolstra
Radboud University (Nijmegen, NL)

Allogeneic stem cell transplantation (alloSCT) followed by 
donor lymphocyte infusion (DLI) can induce graft-versus-
myeloma (GVM) responses and long-term complete remis-
sion in patients with multiple myeloma (MM). However, since 
still about two-third of the patients relapse, this therapy needs 
further improvement. Since minor histocompatibility antigen 
(MiHA)-presenting dendritic cells (DCs) are crucial for the 
induction of alloreactive responses, we tested the effective-
ness of DC-vaccines in a preclinical mouse model for MM. We 
show that DLI signifi cantly improved alloSCT which was par-
alleled by the presence of residual recipient-derived DC pre-
cursors in lymphoid organs. Importantly, a single vaccination 
with MiHA-loaded DCs, but not unloaded donor or recipient 
DC, further improved the immunological and clinical response, 
without inducing signifi cant acute graft-versus-host disease. 
Moreover, we observed that MM growth in the bone marrow 
induced the accumulation of effector CD8+ T cells expressing 
the infl ammatory chemokine receptor CXCR6. This recruitment 
was correlated with a more than 10-fold increase in the expres-
sion of IFN-  and infl ammatory chemokines, including CXCL9, 
CXCL10 and CXCL16. Remarkably, infl ammatory responses in 
MM-bearing spleens were completely lacking. Over time, this 
was correlated with a shift of the MM growth from the bone 
marrow to the spleen. Our data demonstrate that DC-vacci-
nation in combination with alloSCT and DLI induces superior 
GVM responses.

P842
Proper adhesion molecule expression on 
non-haematopoietic tissues is a requirement for 
GvHD reactivity by alloreactive effector T-cells
B. van der Zouwen, A.B. Kruisselbrink, K. Jordanova, P.A. von 
dem Borne, H. Veelken, J.H.F. Falkenburg, I. Jedema
LUMC (Leiden, NL)

Based on the clinical observation that high frequencies of 
circulating T cells specifi c for mHags with ubiquitous expres-
sion on both hematopoietic and non-hematopoietic cells can 
be detected in patients showing strong GvL with no or limited 
coinciding GvHD, we hypothesized that non-hematopoietic 
tissues are relatively unsusceptible to the cytotoxic effect of 
mHag-specifi c T cells under normal, non-infl ammatory condi-
tions. To test this hypothesis, we investigated the functional 
reactivity of allo-reactive T cells specifi c for ubiquitously 
expressed mHags against skin-derived primary human fi brob-
lasts as non-hematopoietic target cells. In standard 4 hours 
cytotoxicity assays only 10-20% CTL-induced lysis of fi brob-
lasts was found. Artifi cially increasing the amount of peptide-
MHC complexes by exogenous peptide loading or increment 
of the amount of effector cells did not improve the susceptibility 
of the fi broblasts, indicating that other factors besides from the 
number of TCR-peptide/MHC interactions play a crucial role in 
target cell susceptibility. Interestingly, we observed that upon 
fi broblast encounter a portion of the effector T cells was acti-
vated and released their cytotoxic granules, but this did, how-
ever, not result in proper target cell lysis. Fluorescent confocal 
microscopy analysis of the interactions between effector cells 
and fi broblasts revealed the inability of both cell types to form 
high avidity interactions under steady state conditions, thereby 
explaining the ineffectiveness of the observed T cell degranu-
lation. Next, we demonstrated that prolonged co-culture sig-
nifi cantly increased the effectivity of T cell mediated fi broblasts 
lysis, coincided by the local production of IFNg by the acti-

vated T cells. This IFNg production caused profound induction 
of CD54 expression and upregulation of HLA class I on the 
fi broblasts. Indeed, IFNg pretreatment of fi broblasts strongly 
increased their capacity to form high avidity interactions with 
the effector T cells, resulting in increased susceptibility to T cell 
attack. Via retroviral transduction we demonstrated that CD54 
was the key molecule in this IFNg-mediated immuno-sensitiza-
tion of the fi broblasts. In conclusion, we demonstrate that the 
occurrence of target cell damage in the effector phase of GvHD 
is not only determined by the tissue expression profi le of the 
mHags targeted in the immune response, but is dependent on 
the induction of adhesion molecule expression on the GvHD 
target tissues.

P843
The presentation of an exogenous minor HA by host but 
not donor APC initiates GvHD; however, dendritic cells 
are redundant
M. Koyama, R. Kuns, S. Olver, Y. Wilson, A. Don, N. Raffelt, A. 
Varelias, R.J. Robb, K. Markey, G. Hill, K. MacDonald
Queensland Institute of Medical Research (Brisbane, AU)

Allogeneic bone marrow transplantation (BMT) is the preferred 
curative therapy in the majority of haematological malignan-
cies and severe immunodefi ciencies. Despite improvements 
in BMT, acute graft-versus-host disease (GVHD) remains a 
signifi cant problem after transplantation, and it is still a major 
cause of post-transplant mortality. The relative ability of a 
minor histocompatibility antigen (mHA) to initiate GVHD when 
presented within class II by host versus donor APC subsets 
is unknown. This is critical for the development of clinical 
therapies based on antigen presentation to control deleteri-
ous alloreactive responses. We developed a BMT system 
whereby GVHD directed against a processed I-Ed peptide 
within I-Ab on APC can be initiated using the transgenic 
TEa T cell. Recipients were lethally irradiated wild-type (wt) 
B6D2F1 (H-2b/d) mice or F1 offspring from B6.MHC class 
II-/- and DBA/2 parents (host APC express and present the 
mHA or express the mHA but cannot present it respectively). 
Donor grafts were bone marrow from wt B6 or B6.MHC class 
II-/- mice (donor APC can or cannot present the mHA respec-
tively) and sort-purifi ed luciferase expressing TEa T cells. The 
transplantation of 100,000 TEa T cells resulted in GVHD mor-
tality with a median of 8.0 days when mHA was presented 
by host APC, regardless of the ability of donor APC to addi-
tionally present the mHA. In contrast the presentation of the 
mHA by donor APC alone failed to induce GVHD mortality 
by day 50 (P<0.0001). T cell titration studies confi rmed that 
host APC were 100-1000 times more potent than donor APC 
in inducing acute GVHD. In vivo bioluminescence revealed 
antigen presentation occurred initially in the mesenteric LN 
with subsequent T cell infi ltration into the gut. When using 
CD11c.DOG F1 recipients (express both DTR and ovalbumin 
off of the CD11c promoter), the specifi c deletion of host DC 
prevented the priming of ova-specifi c OT-II cells but surpris-
ingly enhanced priming of alloantigen-specifi c TEa T cells. 
GVHD to mHA presented in MHC class II is initiated by host 
APC however DC are not required. Therapeutic strategies to 
prevent GVHD should target antigen presentation rather than 
DC depletion.

P844
Modulation of alloantigen-induced immune responses by 
stromal cells isolated from placental tissue
H. Karlsson, S. Ruhm, S. Nava, O. Ringdén
Karolinska Institutet (Stockholm, SE)

Bone marrow-derived mesenchymal stromal cells (MSC) have 
immunosuppressive properties in allogeneic settings and have 
been used to treat steroid-refractory acute graft-versus-host 
disease (GVHD) in stem cell transplant patients. Fibroblast-
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like stromal cells with multipotent differentiation capacities can 
also be isolated from term placental tissue, which share many 
features with MSC in terms of differentiation potential and sur-
face marker expression. The aim of this study was to exam-
ine the immunoregulatory effect of placental stromal cells in 
allogeneic settings. We have isolated stromal cells from term 
placentas, umbilical cords and amniotic membranes from 
three donors and compared their immunoregulatory capacity 
in mixed lymphocyte reactions (MLR). Peripheral blood mono-
nuclear cells (PBMC) from at least 16 donors were stimulated 
with allogeneic PBMC, in the presence or absence of amnion 
stromal cells (SC), cord-SC or placenta-SC (SC/PBMC ratio 
1:10). Amnion-SC and cord-SC signifi cantly suppressed 
alloantigen-induced proliferation (median 48% and 28% sup-
pression, p<0.001 and p=0.04, respectively), whereas pla-
centa-SC had no signifi cant effect on proliferation. Cytokine 
levels in supernatants from these cultures were analysed 
by ELISA. Addition of cord-SC and placenta-SC signifi cantly 
increased the secretion of IL-17 (mean 204 pg/ml (p=0.02) 
and 306 pg/ml (p=0.03), respectively) compared to control 
cultures (mean 121 pg/ml), whereas amnion-SC instead sup-
pressed IL-17 production from alloantigen-stimulated PBMC 
(mean 54 pg/ml, p=0.03). Amnion-SC and cord-SC increased 
IL-10 secretion (p=0.007 and p<0.001, respectively) com-
pared to control MLR. IFN  production was not affected by 
the presence of any of the stromal cells tested. To conclude, 
stromal cells from amniotic membrane have great immuno-
suppressive capacity without inducing harmful infl ammatory 
cytokines, such as IL-17, and could potentially be used for 
treating acute GVHD.

P845
Reconstitution of human dendritic cell populations in 
humanized mice
M. Sommer (1), J. Hemmerling (1), D. Wolff (1), J. Wegner-
Kops (1), T. Schmitt (1), U.F. Hartwig (1), M.C. André (2), 
S. Kreiter (3), M. Diken (3), M. Theobald (1), W. Herr (1), 
R. Meyer (1)
(1)University of Medicine (Mainz, DE); (2)Children’s Hospital 
(Tübingen, DE); (3)TRON Mainz (Mainz, DE)

After allogeneic hematopoietic stem cell transplantation, per-
sisting host dendritic cells (DC) play a critical role for initiating 
acute graft-versus-host disease (GvHD). They are therefore 
interesting targets for strategies to prevent GvHD. Many poten-
tial DC-modifying agents (e.g. antibodies) are species-specifi c 
and preclinical models are lacking. We therefore aimed on 
reconstituting human DC in a humanized mouse model.
For this purpose, 4 to 9 week old NSG-mice were sub-lethally 
irradiated (1.5 Gy) and 1x106 to 5x106 human peripheral blood 
stem cells (PBSC) were injected intravenously. Mice were 
divided in 5 or more cohorts of 3 to 4 animals. After 6 weeks, 
bone marrow (BM), spleen, and peripheral blood (PB) of the fi rst 
cohort were analyzed by fl ow cytometry. Subsequent cohorts 
were examined accordingly, allowing us to follow hematopoi-
etic reconstitution for at least 30 weeks. Five experiments with 
PBSC of 3 different donors were performed. In week 6, all of 
the transplanted mice engrafted with human CD45-positive 
cells in BM (mean 37.07%) and PB (mean 4.69%). We found 
CD19-positive B cells, NK cells, and CD14-positive monocytes 
as well as myeloid DC (HLA-DR+/CD11c+) in BM and spleen. 
In contrast, T cells were not present before week 24. Among 
a population of CD3-negative CD4-positive cells, present in 
the BM as early as week 6, we detected CD123-positive plas-
macytoid DC. First data suggest that the administration of Fc-
FLT3L (20 g) promotes early reconstitution of monocytes and 
myeloid DC. In contrast, Fc-IL7 and low-dose mitoxantrone 
had no impact. 
We stained skin-biopsies for the presence of human Langerhans 
cells (LC) as surrogates for the reconstitution of tissue-resi-
dent DC. In some models, the fi rst human CD207/CD1a-posi-
tive LC were detected in the dermis as early as 4 weeks after 

transplantation, populated the epidermis beyond week 6, and 
even became confl uent beyond week 15. LC-engraftment was 
not consistent in all experiments and conditions supporting LC-
reconstitution need to be further defi ned.
In summary, we confi rmed previous data that different human 
DC populations engraft in PBSC-transplanted NSG-mice. 
Reconstitution of myeloid DC and monocytes seems to be 
promoted by Fc-FLT3L. For the fi rst time, we demonstrate the 
establishment of human LC in murine epidermis. PBSC-trans-
plantation of NSG-mice could help to defi ne factors promoting 
DC-reconstitution. The humanized model might also be valid to 
test DC-targeting strategies in vivo.

P846
Immuneregulation of graft-versus-host disease in bone 
marrow transplanted mice using activated mesenchymal 
cells and kynurenine
L. Hinden, O. Almogi-Hazan, M. Aker, R. Or
Hadassah University Hospital (Jerusalem, IL)

Objectives: Graft-versus-host disease (GVHD) caused by acti-
vated immune cells remains a major problem in allogeneic 
hematopoietic stem cell transplantation (HSCT).
Mesenchymal stem cells (MSC) are increasingly used to treat 
refractory GVHD. However, human clinical trails show incon-
clusive results. 
Stimulation of MSCs with interferon  has been shown to induce 
immunosuppressant effect on T cell proliferation, by the activa-
tion of the Kynurenine pathway. In this pathway, Indoleamine 
2,3-dioxygenase (IDO), an intracellular enzyme, catalyses the 
catabolism of Tryptophan to Kynurenine metabolites. These 
metabolites have the ability to suppress T cell activation in the 
absence of MSCs. However, their infl uence on GVHD preven-
tion has not yet been investigated.
In this study we investigated the infl uence of interferon  stimu-
lated/non-stimulated MSCs or Kynurenine alone on T cells 
proliferation and cytokine secretion, in vitro. In addition we 
examined the use of Kynurenine for GVHD prevention in vivo.
Methods: For the in vitro studies, we have obtained mouse splen-
ocytes, separated T cells and activated them using concanavalin 
A, CD3 and CD28 antibodies or allogeneic splenocytes in the 
presence of stimulated MSCs or Kynurenine. Proliferation was 
evaluated by thymidin uptake and the levels of cytokines in the 
media were measured using mouse cytokine array or ELISA. 
For the in vivo study, mice were transplanted with bone mar-
row added with spleen cells from semialogeneic donors. Solu-
ble Kynurenine was administrated intravenous for two weeks 
starting at the day of transplantation. The clinical condition and 
survival of the mice were monitors for one month after trans-
plantation.
Results: We demonstrate that interferon  Stimulated MSCs or 
Kynurenine alone have the ability to decrease allogeneic acti-
vated T cells proliferation. Moreover, Kynurenine decreases the 
secretion of infl ammatory cytokines, such as IFN  and TNF 

 and Th2 cytokines such as IL5 and IL4 while increasing the 
secretion of the regulatory cytokine IL10 from activated T cells, 
in vitro. 
In vivo we have seen that Kynurenine administration leads to 
signifi cant decrease in GVHD score and an improvement in 
mice survival. 
Conclusion: These results suggest that Kynurenine adminis-
tration may have therapeutic potential for preventing GVHD in 
the clinic.
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P847
Optimization of NK cell therapy in the GvHD mouse model
K. Meinhardt (1), I. Kroeger (1), A. Abendroth (1), D. Dudziak (1), 
M. Rehli (2), A. Mackensen (1), E. Ullrich (1)
(1)University Erlangen-Nuremberg (Erlangen, DE); (2)University 
Regensburg (Regensburg, DE)

Natural killer (NK) cells are a promising tool for cell therapy 
because of their capacity to lyse tumor cells without prior acti-
vation and their infl uence on the innate as well as the adap-
tive immunity. It is known that NK cells are a heterogeneous 
population and can be divided into functionally distinct NK 
cell subpopulations. Murine NK cells can be separated along 
their expression of CD27 and CD11b. We have further dem-
onstrated the expansion of CD117 (c-kit) expressing NK cells 
with immunosuppressive functions during tumor progression. 
Clinical studies exploiting the impact of NK cells during hemat-
opoietic stem cell transplantation (HSCT) have provided prom-
ising results. However, the functional relevance of the distinct 
NK subsets in graft-versus-host-disease (GVHD) has not been 
investigated in detail so far. 
We have established different protocols for isolation and 
expansion of murine NK cell subpopulations. These NK sub-
sets were further analyzed in vitro and in vivo in an allogeneic 
murine GVHD model. The NK preparations provide differ-
ences in their genomic, phenotypic and functional properties. 
Data clearly demonstrate that CD11b+ NK cells express 
multiple genes of cytotoxic pathways and develop the high-
est tumorlytic capacity. We observed up to 60% tumor lysis 
by CD27- CD11b+ NK cells compared to 40-45% by CD27+ 
CD11b+, about 25% by CD27+ CD11b- and 10% by c-kit+ 
CD11b- NK cells at an effector-target ratio of 5:1. Interestingly, 
CD27+ NK cells provided the highest IFN-g production upon 
incubation with tumor cells and/or IL-2. We further analyzed 
the polarization of different NK cell subpopulations and their 
functional capacities upon stimulation and expansion in dif-
ferent cytokines such as IL-2, IL-18 and IL-15. Cultivation of 
NK preparations in IL-2 enhanced their cytotoxic capacity and 
IFN-g secretion. Addition of IL-15 led to a higher proliferation 
rate. Interestingly, IL-18 stimulated NK cells up-regulated the 
expression of c-kit, a phenotype associated with immunosup-
pressive and regulatory functions. 
Finally, we investigated the role of distinct NK cell prepara-
tions or subpopulations in the development of GVHD in a 
fully MHC mismatched HSCT mouse model. In summary, our 
comparative study outlines that NK cells need specifi c stimuli 
to provide GVHD protection. Especially one subpopulation of 
NK cells stimulated with IL-2 fulfi lls the criteria to attenuate 
GVHD.

P848
Clinical, endoscopic and molecular characterization of 
murine GvHD colitis
I. Kroeger, K. Meinhardt, A. Abendroth, S. Zenker, M.F. Neurath, 
A. Mackensen, I. Atreya, E. Ullrich
University Erlangen-Nuremberg (Erlangen, DE)

Hematopoietic stem cell transplantation (HSCT) often repre-
sents the only curative option for severe forms of haemato-
logical malignancies. However, therapeutic success of HSCT is 
limited by the occurrence of graft-versus-host-disease (GVHD) 
as a life-threatening adverse effect. Beside liver and skin mani-
festation, GVHD patients frequently suffer from severe intesti-
nal infl ammation. Most therapeutic agents designed to reduce 
gastrointestinal GVHD induce systemic immunosuppression 
that often goes along with an unwanted reduction of the graft-
versus- leukaemia (GVL) effect and negative impact on disease 
free survival. An improved understanding of the exact immun-
opathogenesis of intestinal GVHD is needed in order to develop 
innovative therapeutic strategies which could be able to target 
the harmful GVHD reaction without affecting GVL mediated 
benefi ts. 

In our study, GVHD colitis was characterized in a murine 
model of allogeneic mismatch BMT following myeloablative 
irradiation with an allogeneic T cell transfer. In vivo endoscopic 
imaging enabled us to monitore the course of GVHD colitis 
over time. 
To establish an endoscopic score for murine GVHD colitis, we 
fi rst performed comparative analysis of GVHD colitis and TNBS 
colitis, a common model for infl ammatory bowel disease.
Endoscopic imaging of GVHD colitis at week 3 after BMT and 
T cell transfer revealed strong infl ammation of the distal colon 
associated with clinical symptoms (diarrhea, weight loss) and 
an increased infi ltration of immune cells within the intestinal 
mucosa (HE staining). At the same time point, control mice 
(BMT w/o T cell transfer) showed signifi cant lower endoscopic 
colitis scores and did not develop clinical symptoms. In our 
model, GVHD mice did not recover from colitis even 35 days 
after GVHD induction, indicating a chronic course of colonic 
infl ammation. During GVHD colitis, we observed high T cell infi l-
trates in lymphoid and non-lymphoid organs including the colon 
as well as loss of Treg and a peripheral loss of NK cells that 
has not been observed in the BMT control group. High colonic 
expression levels of the transcription factor Tbet and the pro-
infl ammatory cytokine IFN-g in GVHD mice were detected by 
quantitative PCR and indicated a TH1 polarization of infi ltrated 
immune cells. 
In conclusion, the described GVHD model in combination with 
the technique of in vivo miniendoscopy represents an optimal 
and innovative experimental setting for the improved charac-
terization of GVHD colitis.

P849
Increased miRNA17 and miRNA20a expression in patients 
with development of acute graft-versus-host disease 
after allogeneic stem cell transplantation
N.K. Steckel, M. Koldehoff, S. Christoph, T. Hagenacker, 
D.W. Beelen, A.H. Elmaagacli
University Hospital Essen (Essen, DE)

Objectives: MicroRNAs (miRNAs) are small non-coding 
nucleic acids which are well known to have a regulatory func-
tion for many gene expressions. It is described that they have a 
potential role in T-cell activation of immune mediated diseases. 
Some miRNAs are also known to be up-regulated in placentas 
of pregnant women during onset of preeclampsia. As recently 
published miRNA17 and miRNA20a were highly moderated in 
patients with multiple sclerosis. It seems that their dysregula-
tion are essential for the induction of allogeneic immune toler-
ance in the transplant setting and during pregnancy. It is well 
known, that immune tolerance plays a crucial role in long-term 
allogeneic graft function, and the development and control of 
acute graft-versus-host disease (aGvHD) after allogeneic stem 
cell transplantation (aSCT) in patients with haematological 
diseases. This prompted us to analyse miRNA17 and miR-
NA20a in patients after allogeneic stem cell transplantation 
with aGvHD.
Methods: We analysed the expression of miRNA17 and miR-
NA20a using a realtime RT-PCR in mononuclear cells of at all 
27 blood samples. 10 patients (median age 54, range 18- 69 
years) with aGvHD grade II-IV after aSCT were compared to 
healthy volunteers (n=5), pregnant women (n=5), and patients 
with multiple sclerosis (n=7). GAPDH was used as endogenous 
reference. Patients were transplanted because of the follow-
ing haematological diseases: Myelodysplastic syndrome RAEB 
II (n=3), acute leukaemia (n=6), and non-Hodgkins lymphoma 
(n=1). 7 patients were transplanted with a matched unrelated 
donor (MUD), 2 patients with identical sibling donor, and 1 
patient with a haploidentical family donor. 4 patients developed 
aGvHD grade II, and 6 patients grade III–IV. 
Results: In healthy volunteers a median of miRNA/GAPDH 
expression of 0.93% for miRNA17 and 0.06% for miRNA20a 
was measured. Pregnant women showed a comparable 
expression. In contrast to that, patients with multiple sclerosis 
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had a 4-fold higher expression for miRNA17 and a 2-fold higher 
expression for miRNA20a. Also in all analysed patients with 
aGvHD after aSCT a 3-fold higher expression was measured 
for miRNA17 (p=0.012) and miRNA20a (p=0.003). All tests 
were performed in duplicates.
Conclusion: These data suggest that miRNA17 and miRNA20a 
expression might be involved in the development of allogeneic 
immune tolerance. Due to the small number of patients, further 
analyses are needed to confi rm these results.

P850
Co-stimulation blockade to modulate allogeneic T-cell 
responses
E. Veith (1), N. Pilat (2), T. Wekerle (2), A. Heitger (1)
(1)Children’s Cancer Research Institute (Vienna, AT); (2)Medical 
University (Vienna, AT)

Full T cell stimulation requires a coordinate cascade of signals 
provided by antigen-presenting cells (APC), including (1) T cell 
receptor binding to the MHC/antigen complex, (2) co-stimula-
tion by interaction of CD80/86 on APC with CD28 on T cells 
and (3) cytokine signals. Previous reports suggest that antigen 
stimulation of T cells in the absence of co-stimulation induces 
sustained non-responsiveness in T cells specifi cally towards 
the respective antigen, while preserving T cell responsiveness 
to others. This state is compatible with antigen-specifi c toler-
ance. To achieve allo-antigen-specifi c tolerance is a major goal 
in hematopoietic stem cell transplantation (HSCT), as it will 
allow T cells to mount protective responses against infectious 
challenges while not aggravating graft-versus-host disease 
(GvHD).
In this study we present our continuing effort to explore, 
whether co-stimulation blockade would induce allo-specifi c 
non-responsiveness in T cells. In a murine model of using 
C57BL/6 spleen derived dendritic cells (DCs, CD11c+) as stim-
ulators and Balb/c derived T cells as responders (major mis-
match), we investigated the effect of co-stimulation blockade 
through CTLA4-Ig, using the native CTLA4-Ig fusion protein 
and abatacept, a pharmacologically prepared CTLA4-Ig fusion 
protein with a mutation in the Fc portion of IgG1. We found that 
both types of CTLA4-Ig fusion proteins dampened allogeneic T 
cell responses when present during T cell/DC co-culture. This 
dampening effect, however, was not due to CTLA4-Ig medi-
ated induction of a regulatory DC phenotype, nor did CTLA4-
Ig per se affect the proliferative capacity of isolated T cells, 
but CTLA4-Ig appeared to directly interfere with the DC/T cell 
crosstalk. The inhibitory effect was more pronounced in the 
CD4+ than in the CD8+ population. Moreover, CD4+ T cells 
when recovered from DC/T cell co-cultures performed in the 
presence of CTLA4-Ig exhibited a pronounced CD25high phe-
notype and displayed high levels of expression of CD62L and 
FoxP3, consistent with a regulatory phenotype. This regula-
tory phenotype appeared to be stable as it was maintained 
even after restimulation. In summary, costimulation blockade 
by CTLA4-Ig affected allo-antigen stimulated T cell responses 
quantitatively and qualitatively, by dampening the prolifera-
tive response and by inducing a T cell regulatory phenotype, 
respectively. Thus, CTLA4-Ig may be useful in the generation 
of allo-specifi c tolerance in HSCT.

P851
Cord blood transplantation: cord blood T-cell feature, 
IL-7 dependance
L Pascal, S. Thiant, J. Trauet, J.P. Dessaint, I. Yakoub-Agha, 
M. Labalette
CHRU Lille (Lille, FR)

Donor-derived CD4+ naïve T cells are the most important sub-
set in triggering acute graft versus host disease (aGVHD) in 
HLA matched alllogeneic hematopoietic stem cell transplanta-
tion. However, despite a high proportion of CD4+ naïve T cell 

(near 90%), patients receiving allo-hematopoietic stem cell from 
unrelated HLA-mismatched cord blood (CB) had low aGVHD 
rate. In attempt to investigate this difference, we conducted in 
vitro study comparing cord blood CD4+ naïve T cells to adult 
CD4+ naïve T cells.
Materiel and methods: Cord blood CD4+ cells and adult blood 
CD4+ T cells were isolated from CBMC and PBMC using a 
FACS sorter. The main characteristic of the sort was that sort-
ing cells were all alive (we used a vital dye). CD4+ CCR7+ 
CD45RA+ and CD25- T cells were all alive after the sort and 
were cultured with RPMI after a CFSE labelling. We compare 
cord blood naïve T cells and adult blood naïve T cell with or 
without allogenic dendritic cell stimulation (MLRDC: mixed lym-
phocytes culture with dendritic cells). With 10 cord blood naïve 
T cell cultures, we observed a spontaneous apoptosis of all 
the cord blood T cells within 6 days (less than 10% of viable 
T cell). The viability of adult T cells, in the same culture condi-
tions, were preserved (near 90%). We conclude that naïve cord 
blood T cell, compared with adult T cells, were highly sensitive 
to survival factors. 
In MLRDC condition, we observed a highly proliferation capac-
ity of cord blood T cell, comparable to adult T cells as assessed 
by CFSE. A T cell stimulation and a T cell receptor engagement 
are able to protect the naïve cord blood T cell from apoptosis. 
IL-7 is an interleukin commonly knew as a T cell survival factor. 
At a 10ng/ L concentration, we observed a complete restora-
tion of naïve cord blood viability: after 5 days of culture, 90% of 
T cell are alive. The IL-2 and INF-g assessment after MRLDC 
with cord blood T cell and adult T cell found a deep difference 
between the 2 populations: cord blood T cell are enable to 
produce Th1 cytokines; adjunction of IL-7 do not modify this 
observations.
Conclusions: Naïve cord blood T cells are highly sensitive to 
apoptosis and seem to be less functional than adult CD4+ 
naïve T cells and require cytokines to survive. Without stimula-
tion or survival factor, all of them present apoptosis symptoms 
within 6 days. To protect the T cell from the death, they require 
of survival factor as IL-7.

Lymphoma

P852
Allogeneic stem cell transplantation for Hodgkin’s 
disease: a retrospective analysis of data from the German 
stem cell transplantation registry (DRST) and GCTSG
C. Scheid, M. Bornhäuser, P. Dreger, D.W. Beelen, N. Kröger, 
M. Stelljes, R. Schwerdtfeger, R. Meyer, J. Schubert, I.W. Blau, 
L. Uharek, W.H. Krüger, G. Stuhler, W. Bethge, M. Stadler, H. 
Martin, G. Kobbe, R. Naumann, U. Holtick, M. Hallek, A. Engert, 
M. Topp on behalt of the German Cooperative Transplant Study 
Group, DRST, German Hodgkin Study Group

High dose chemotherapy with autologous stem cell trans-
plantation is the standard of care for relapsed Hodgkin’s dis-
ease with high remission rates. However a small proportion 
of these patients relapse and have been offered allogeneic 
transplantation, in particular when a matched sibling donor 
was available. However less information is available on results 
with unrelated donors and on potential factors infl uencing 
outcome. We performed a retrospective analysis of all allo-
genic stem transplants for Hodgkin’s disease registered in the 
DRST and made a survey among the centers of the GCTSG 
to cross-check and update the information. Kaplan-Meier-
analyses and log rank-tests were used for survival analyses. 
A total of 245 patients receiving an allograft from a matched 
related (n=110) or unrelated (n=135) donor between 1995 
and 2009. 165 patients (67%) had received a prior autologous 
transplantation a median of 11.6 months before allografting. 
Disease status before allotransplant was CR in 13.5%, PR in 
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25.3%, sensititve relapse in 13.9% and progressive or resist-
ant disease in 33.9% The median age at transplant was 31 
yrs with a range of 11 to 64 yrs. The median follow up for 
surviving patients was 21 months. Median overall survival for 
all patients was 16.9 months. There was a strong correlation 
with the time of transplantation: median OS was 7.2 mo for 
patients transplanted up to 2000, 9.1 mo between 2001 and 
2003, 38.5 between 2004 and 2006 and 25.3mo between 2007 
and 2009. Fig. 1 shows overall survival in months depending 
in transplant era. There was no signifi cant effect on survival 
for donor type, prior autograft or age (by decades). There was 
a clear trend that better response before allograft was associ-
ated with better surival with a median of 28 mo for patients 
in CR vs 8.4 mo for refractory disease, however this was not 
statistically signifi cant (Fig. 2). In summary these data clearly 
show an improvement of transplantation results over the last 
years and underline the importance of tumor control before 
transplantation.

P853
Minimum tolerable interval of anti-CD20 90Yttrium 
ibritumomab-tiuxetan to high-dose chemotherapy with 
carmustin, etoposide, cytarabine, melphalan and 
autologous stem cell transplantation for relapsed or 
refractory aggressive B-NHL
J. Hasenkamp, G. Hess, B. Hertenstein, P. Dreger, L. Uharek, 
M. Gramatzki, J. Schubert, L. Truemper, N. Schmitz, B. Glass 
on behalf of the DSHNHL

High-dose chemotherapy and autologous stem cell trans-
plantation (ASCT) of relapsed or refractory aggressive B-cell 

Non-Hodgkin-Lymphomas (aNHL) are mostly ineffective in 
the rituximab era. Implementation of radio-immunotherapy in 
conditioning regimens may be a valuable option to enhance 
the effi cacy. To achieve an optimal interaction of radio- and 
chemotherapy we evaluate the minimum tolerable interval of 
anti-CD20 90Yttrium ibritumomab-tiuxetan (Zevalin®) to high-
dose chemotherapy with carmustin, etoposide, cytarabine, mel-
phalan (BEAM) and ASCT in a prospective, multi-centric, open, 
non-randomized phase I/II trial.
Patients (pts) without disease progression of relapsed or 
refractory CD20+ aNHL during salvage therapy proceeded to 
Z-BEAM and ASCT. Zevalin® therapy was given with 0,4 mCi/kg 
body weight on day -14, day -12 or day -10 (dose levels 1-3) 
prior to ASCT in a 6 + 6 pts per dose level study design. BEAM 
was administered from day -7 to -2.
2006 to 2009 26 pts, median age 58y (34-66) received study 
drug. Histology included 14 diffuse large B-cell lymphomas, 6 
follicular lymphomas III°, 5 transformed follicular lymphomas 
and one aNHL without further subtyping. In all but one case, 
fi rst-line therapy contained rituximab. Median lines of prior ther-
apies were 1 (1-4). Then, pts received 2 (2-4) cycles of salvage 
therapy. Median interval from diagnosis to relapse/progression 
was 16 months, with 11 pts progressing within one year after 
diagnosis. IPI at time of relapse was 0-1 in 12 pts, 2-4 in 14 pts. 
Overall response rate to salvage therapy was 65% and 91% 
after Z-BEAM. Median CD34+ cell dose was 4.2x10e6/kg (2.1-
19). Engraftment showed no signifi cant differences in the pts of 
dose levels 1-3. Median leukocyte recovery (>1/nl) was at day 
+10 (9-22). Platelets >25/nl and >50/nl were reached at days 
+13 (9-22) and +20 (13-53). Substitution of 3 (1-12) platelets 
and 4 (0-10) erythrocyte concentrates were necessary. There 
were two therapy-related early deaths (day +7, +18) due to 
infections. Zevalin® at day -10 of ASCT after BEAM was deter-
mined as highest applicable dose level. Median follow-up is 18 
months (4-50). 3-y progression-free and overall survival is 59% 
and 73%, respectively.
90Yttrium ibritumomab-tiuxetan administered 10 days prior to 
ASCT after BEAM is feasible and safe. In pts who experience 
relapse or progression of aNHL after prior rituximab treatment, 
Z-BEAM and ASCT results in a high response rate with prob-
ably promising durable disease control.

P854
A novel high-dose therapy regimen with Bendamustine, 
Etoposide, Cytarabine and Melphalan (BeEAM) followed 
by autologous stem cell rescue is safe and highly effec-
tive for resistant/relapsed lymphoma patients: a phase I-II 
study on 44 patients
G. Visani (1), S. Capria (2), P.M. Stefani (3), F. Gaudio (4), 
L. Malerba (1), P. Galieni (5), F. Cuberli (6), B. Sarina (7), 
G. Specchia (4), G. Meloni (2), C. Giardini (1), F. Gherlinzoni 
(3), S. Falcioni (5), F. Loscocco (1), M. Gobbi (6), A. Santoro 
(7), M. Rocchi (8), E. Ocio (9), M.D. Caballero (9), A. Isidori (1)
(1)Hematology and Stem Cell Transplant Center (Pesaro, IT); 
(2)University “La Sapienza” (Rome, IT); (3)Ca’Foncello Hospital 
(Treviso, IT); (4)Bari University (Bari, IT); (5)Hematology 
(Ascoli Piceno, IT); (6)San Martino Hospital (Genoa, IT); 
(7)Istituto Clinico Humanitas (Rozzano, Milan, IT); (8)Institute 
of Biomathematics (Urbino, IT); (9)University of Salamanca 
(Salamanca, ES)

BEAM (Carmustine, etoposide, cytarabine, and melphalan) 
is the most used conditioning regimen before autologous 
stem cell transplant (ASCT) in lymphoma patients. However, 
relapse rate after transplant is still a matter of concern. There-
fore, new regimens with a higher effi cacy are particularly 
needed.
We designed a phase I-II study to evaluate the safety and 
the effi cacy of increasing doses of Bendamustine for the 
conditioning regimen to ASCT for resistant/relapsed lym-
phoma patients. As a biological background, we performed 
in vitro experiments which showed the synergistic activity of 
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bendamustine with etoposide, aracytin and melphalan in lym-
phoma cell lines. 
Forty-four patients (median age 47 years) with resistant/
relapsed non-Hodgkin (29) or Hodgkin (15) lymphoma were 
consecutively enrolled in the study. The new regimen consisted 
of increasing doses of Bendamustine coupled with fi xed doses 
of Etoposide (200 mg/m²/day on days -5 to -2), Cytarabine 
(400 mg/m² on days -5 to -2) and Melphalan (140 mg/m² on day -1) 
(BeEAM regimen). The study was registered at EMEA with the 
EUDRACT no 2008-002736-15. The starting dose of Benda-
mustine was 160 mg/m²/daily given on days -7 and -6, which 
was then escalated according to the Fibonacci’s increment rule 
until the onset of severe adverse events and/or the attainment 
of the expected MTD, but not higher than 200 mg/m². 
The administration of Bendamustine was safe in all the 3 
cohorts of 3 patients. We then fi xed the dose of Bendamustine 
200 mg/m² as safe and effective for the Phase II study. 
A median number of 5.68x106CD34+/kg cells (range 2.4-15.5) 
collected from peripheral blood was reinfused to patients. All 
patients engrafted, with a median time to ANC>0.5x109/l of 10 
days. Median times to achieve a platelet count >20x109/l and 
>50x109/l were 13 and 16 days respectively. Twenty-two out 
of 44 patients presented a fever of unknown origin. All patients 
received G-CSF after transplant for a median time of 9 days 
(range: 8-25). 
After a median follow-up of 14 months from transplant, 37/44 
patients are in complete remission. Five out of 44 patients 
relapsed after a median time of 3 months from transplant, 
whereas 2/44 did never achieve a remission and rapidly 
died due to progressive disease. Remarkably, 4/39 patients 
achieved the fi rst complete remission after receiving the high-
dose therapy with ASCT. 
In conclusion, the new BeEAM regimen is safe and highly effec-
tive for the treatment of highly resistant lymphoma patients.

P855
Autologous haematopoietic stem cell transplantation in 
elderly patients with lymphoma: French Society of Bone 
Marrow Graft Transplantation and Cellular Therapy 
experience
E. Hermet, A. Cabrespine-Faugeras, A. Garnier, A. Tempescul, 
R. Bouabdallah, J.P. Vilque, J. Frayfer, D. Bordessoule, 
D. Sibon, M. Janvier , D. Caillot, N. Gratecos, B. Choufi, 
B. Drenou, M.T. Rubio, K. Bilger, J.O. Bay on behalf of 
SFGM-TC

Aim of the study: Autologous hematopoietic stem cells trans-
plantation (AHSCT) is clearly a crucial therapeutic strategy 
traditionally in lymphoma patients younger than 65 years. We 
here propose to evaluate the toxicity related morbidity (TRM) of 
AHSCT in elderly lymphoma patients. 
Patients and methods: Lymphoma patients older than 70 years 
who had undergone AHSCT performed between 1995 and 
2009 were retrospectively analyzed. 
Results: A total of 80 AHSCT were included. Datas had been 
completed for 62 patients, 43 men (69%) and 19 women (31%). 
Diagnosis were diffuse large B-cell (n=20, 33%), follicular 
(n=15, 25%), mantle cell (n=11, 18,3%), T-cell (peripheral n=3, 
5%; angioimmunoblastic n=1, 2%; anaplastic large cell n=1, 
2%), aggressive B (Burkitt n=2, 3%; centroblastic n=2, 3%) 
and other type of high grade (n=7, 11%) lymphomas. Median 
delay between diagnosis and AHSCT was of 24.3 months [4.8-
435.4] and median age at transplant was of 72.3 years [70-80]. 
At transplant, 53 patients (85%) were in complete response, 
one patient in stable disease (2%) and 7 were in relapse (13%). 
Thirty three (53%) presented comorbidities. A median of 1 [0-4] 
treatment line was previously received. Major graft source was 
PBSC (n=61, 98%) (Median CD34 dose infused of 3.7.106/kg
[1.4-16.1]). Main conditioning were BEAM (n=42, 68%) and 
melphalan (n=10, 17%). 
Median delays to reach 0.5.109/L neutrophils, 20 and 
50.103/L platelets were of 12.1 days [7.9-22], 12 [6.1-55] 

and 16 [9.1-826.5] days respectively. Five patients had never 
reached these platelets threshold. Twenty four (39%) and 14 
(23%) patients presented infection and non infection related 
complications respectively. Median hospitalization duration was 
of 14.5 days [10.9-28.9] (6 patients (10%) were in a convales-
cence house). 
At 3 months post transplant, survival rate was of 92%. Two 
patients died of TRM (3.2%) and 3 of relapse (4.8%). Sixty four 
percents of patients presented a good overall health and 54% a 
stable or improved body mass index. 
With a median follow-up of 69.8 months [12.4-183], median 
overall survival was of 55 months [0-84]. BEAM condition-
ing was correlated with better survival (55 months versus 12 
months, p=0,047). Number of previous treatment lines, comor-
bidities, CD34 infused and status at transplant had no prognos-
tic value in our cohort. 
Conclusions: AHSCT seems to be a feasible procedure in eld-
erly patients with lymphoma. However, TRM remains high.

P856
Unmanipulated haplo-identical bone marrow 
transplantation (following non-myeloablative 
conditioning) for advanced Hodgkin’s lymphoma using 
post-transplantation cyclophosphamide
A.M. Raiola (1), A. Dominietto (1), M.T. van Lint (1), 
S. Annunziata (1), F. Gualandi (1), L. Castagna (2), E. Todisco (2), 
A. Santoro (2), S. Bramanti (2), B. Sarina (2), A. Bacigalupo (1)
(1)S.Martino’s Hospital (Genoa, IT); (2)Humanitas Clinical 
Institute IRCCS (Rozzano, IT)

High dose, post- transplantation Cy promotes tolerance in allo-
reactive host and donor T cells and is effective as prophylaxis 
of GVHD. The safety and effi cacy of posttransplantation Cy 
after nonmyeloablative conditioning was demonstrated by more 
series of recipients from haploidentical related donor with poor 
hematological disease.
We report our experience on 12 patients with advanced HD 
who underwent related haploidentical T replete bone mar-
row transplantation from two institutions. At transplantation, 
median age was 35 years (range 23 –61). All patients received 
non myeloablative conditioning with Cy/Fludarabine/TBI 200 
rads. GVHD prophylaxis consisted of Cy (50 mg/kg intrave-
nously) on days + 3 and + 5 and MMF + Cyclosporine (n.7) or 
tacrolimus (n.5).
Most patients (8/12) had refractory or active disease at BMT and 
all had failed autologous BMT. Sustained engraftment of donor 
cells occurred in all 12 patients with bone marrow chimerism 
100% donor. The median time to neutrophils recovery (>500/ 
mcl) and platelets recovery (>20.000/mcl) was respectively +19 
and +25 days from BMT. No graft failure was observed. High 
dose of posttrasplantation Cy was well tolerated without toxici-
ties. The incidence of grade II–IV GVHD was 8% (1 patient with 
cutaneous GVHD). The chronic GVHD was absent. 
The absolute lymphocyte count on day +30 and +60 was 
respectively 100/mcl and 600/mcl. The opportunistic infec-
tions complications are: 1 pulmonary Aspergillosis,2 sepsis 
(E. Coli), 2 pneumonia, 1 EBV reactivation a 5 CMV infections 
(1 disease). With a median follow up of 9 months (range 2 
– 20) all patients are alive. No patients died for TRM. Relapse 
incidence was 33% (4 pts), after a median time of 10 months 
fom BMT. 
In conclusion our experience confi rms that high dose post 
transplant CY is effective as prophylaxis of GVHD after hap-
loidentical BMT, can prevent rejection and does not appear to 
eliminate the allogeneic graft versus lymphoma effect.
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P857
Conditioning with treosulfan and fl udarabine for patients 
with refractory or relapsed non-Hodgkin’s lymphoma
M. Schmitt (1), R. Trenschel (2), H.G. Sayer (3), I. Hilgendorf (1), 
A. Treschl (2), A. Glass (4), C. Junghanß (1), K. Borchert (1), 
M. Königsmann (5), J. Casper (6), D.W. Beelen (2), M. Freund (1), 
C. Kahl (7)
(1)Department of Internal Medicine (Rostock, DE); 
(2)Department of Internal Medicine (Essen, DE); (3)Department 
of Internal Medicine (Jena, DE); (4)Institute of Biostatistics and 
Informatics in Medicine and Ageing Research (Rostock, DE); 
(5)Diakonissenkrankenhaus (Hannover, DE); (6)Clinical Centre 
(Oldenburg, DE); (7)Department of Hematology and Oncology 
(Magdeburg, DE)

Background: Treatment of patients with refractory or relapsed 
non-Hodgkin lymphoma (NHL) remains challenging. Autolo-
gous and particularly allogeneic stem cell transplantation 
(allo-SCT) constitutes a curative approach but is also char-
acterized by transplant associated mortality (TAM). Condition-
ing with treosulfan and fl udarabine has been used for several 
hematological malignancies including NHL. Here we present 
a retrospective analysis of patients treated at the University of 
Rostock, the University of Jena and the University of Essen. 
The patients received treosulfan and fl udarabine as condition-
ing for allo-SCT for NHL.
Material and methods: 88 patients with refractory or relapsed 
NHL had received a mean of 2.6 (range: 1-7) different chemo-
therapy regimens, 47/88 a preceding autograft. 22 patients suf-
fered from diffuse large B-cell NHL, 22 from CLL, eight from 
mantle cell lymphoma and seven from follicular lymphoma. 
29/88 patients were at relapse with 17/88 early relapses 
(<6 months). Eleven patients with refractory disease were 
observed. 25 patients were in complete (CR), 42 patients in 
partial remission (PR). The rest of the patients had stable or 
progressive disease. 39 patients solely received allo-SCT, 47 
patients an autologous followed by an allogeneic graft and two 
patients received two allogenic grafts.
Results: 69 of 88 patients achieved a CR, seven patients a 
PR. Three patients with progressive disease and two with sta-
ble disease were observed. 45 of 88 patients died, 21 due to 
infectious complications, four due to graft-versus-host disease 
(GVHD). Three patients died because of progressive disease 
and three patients due to infections and progressive disease. 
Seven patients relapsed and seven patients died because 
of reasons not related with the lymphoma. In total 54 patients 
developed acute GVHD and 40 patients chronic GVHD. For all 
88 patients after 3 years the probability of overall survival (OS) 
was 50% and the disease free survival (DFS) was 44%.
Conclusion: Allogeneic stem cell transplantation following 
conditioning with treosulfan and fl udarabine constitutes a 
therapeutical option for patients with refractory or relapse NHL 
after chemotherapy. To minimize the TAM and to optimize the 
response to treatment allo-SCT should be considered early. 
Patients in CR after rescue chemotherapy might profi t from 
bypassing auto-HSCT and from directly receiving an allograft. 
This approach needs to be evaluated in further prospective 
clinical trials.

P858
Immunotherapy with FBTA05 (Bi20), a trifunctional 
anti-CD3 x anti-CD20 antibody in recurrent childhood 
B-cell malignancies
F. Schuster (1), M. Stanglmaier (2), W. Woessmann (3), 
B. Winkler (4), R. Meisel (1), P.G. Schlegel (4), H. Lindhofer (2), 
A. Reiter (3), A. Borkhardt (1), R. Buhmann (5)
(1)Department of Paediatric Oncology, Haematology and 
Immunology (Düsseldorf, DE); (2)TRION Research (Munich, 
DE); (3)Justus-Liebig University (Giessen, DE); (4)University 
of Würzburg (Würzburg, DE); (5)Klinikum Grosshadern 
(Munich, DE)

Since treatment options for B cell malignancies in children 
refractory to standard treatment are limited, novel treatment 
approaches are required. Here we report fi rst clinical data on 
FBTA05, a trifunctional anti-CD3 x anti-CD20 antibody in recur-
rent childhood B-cell malignancies.
Three children with relapsed diffuse large B cell lymphoma 
(DLBCL), one child with mature Burkitt lymphoma (BL) and 
three children with B-cell acute lymphoblastic leukemia (B-
ALL)-relapse were treated with escalating doses of FBTA05. 
All children were extensively pretreated and presented 
refractory to standard treatment (radiation, chemotherapy) 
including rituximab. Five children received HLA-identical allo-
geneic stem cell transplantation (allo-SCT) before FBTA05 
treatment.
For safety reasons, dose escalation of FBTA05 started with 
10 microgram followed by 20 and 50 microgram every third 
day (safety part). Thereafter weekly applications of escalat-
ing doses of FBTA05 (100-300 microgram) were performed. 
In two patients the safety part was followed by donor lym-
phocyte infusions (DLI) and repeated once or twice in four 
week intervals. Due to tumor progression in 3 patients, 
FBTA05 was escalated daily up to 200, 500 and 1000 micro-
gram, respectively.
In terms of safety and toxicity, 6- to 12-hour infusions of dose-
escalated FBTA05 were well tolerated by all children. Adverse 
events were restricted to fever and chill and could be managed 
by supportive treatment. Repeated applications with escalating 
doses did not result in increased severity of adverse events. In 
only one patient, human anti-mouse antibodies (HAMAs) were 
detectable 4 weeks after start of treatment. Importantly, this 
patient could be safely treated with two additional applications 
of FBTA05. The cytokine profi le was characterized by transient 
increase of IL-6, IL-8 and IL-10. With the exception of one patient 
dying due to fulminant disease progression, all children showed 
clinical response: fi ve stable diseases and one complete remis-
sion. The survival up to now ranges from 48 to 483 days (to be 
updated at time of presentation). Graft versus host disease (grade 
III-IV) developed in two patients (in one case after DLI), but could 
be controlled by further immunosuppressive therapies.
Taking into account the progressive disease and the high risk 
for progress and death after allo-SCT, FBTA05 resulted in an 
astonishing response in 6 out of 7 children either alone or in the 
context of allo-SCT with or without subsequent DLI.

P859
High-dose sequential chemoimmunotherapy supported 
by autologous stem cell transplantation in patients with 
systemic B-cell lymphoma and central nervous system 
involvement: interim analysis of a multicentre phase II Trial
E. Marturano (1), C. Patti (2), M.G. Cabras (3), S. Cortelazzo 
(4), R. Zambello (5), M. Carrabba (1), A. Mulè (2), J. Peccatori 
(1), F. Ciceri (1), C. Tarella (6), A.J. Ferreri (1)
(1)San Raffaele Scientifi c Institute (Milan, IT); (2)Hospital 
“V. Cervello” (Palermo, IT); (3)Hospital Businco (Cagliari, IT); 
(4)Hospital Bolzano (Bolzano, IT); (5)A.O. di Padua (Padua, IT); 
(6)A.O. Ordine Mauriziano-Umberto I (Turin, IT)

Background: CNS dissemination is a fatal event in aggressive 
lymphomas. Encouraging results with high-dose chemother-
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apy + ASCT have been reported in a few, small retrospective 
studies. We designed a multicentre phase II trial to evaluate 
feasibility and activity of an intensifi ed chemoimmunotherapy 
combination supported by ASCT in pts with B-cell lymphoma 
and CNS involvement (SCNSL1 trial). Herein, we report the 
interim analysis.
Methods: HIV-negative pts ( 70 ys; ECOG PS 3) with B-cell 
lymphoma and CNS dissemination at diagnosis or relapse 
were enrolled. Experimental treatment was: Induction: meth-
otrexate 3.5 g/m2 d1, cytarabine(araC) 2 g/m2x2/d d2-3; Con-
solidation (R-HDS): sequential administration (every 3 weeks) 
of cyclophosphamide (CTX) 7 g/m2; araC 2 g/m2x2/d d1-4; 
etoposide 2 g/m2; Conditioning: BCNU 400 mg/m2 d-6, thiotepa 
5 mg/kg d–5-4 and ASCT d0. Treatment included 5 doses of 
rituximab and 4 doses of intrathecal liposomal cytarabine. Pts 
with residual disease after ASCT received whole-brain irradia-
tion. Two-year PFS is the primary endpoint (ClinicalTrials.gov 
NCT00801216).
Results: The fi rst 17 registered pts (median age 52 ys, range 
36-70; M/F ratio: 1.1) were considered. Nine pts were treated at 
diagnosis and 8 at relapse; lymphoma histotypes were diffuse 
large B-cell (n=14), mantle cell (2) or follicular. Ten pts had con-
comitant systemic disease; no pt had positive CSF. 
All pts completed induction, 12 pts completed R-HDS (ongoing 
in other 3), 8 pts received ASCT. G4 hematological toxicity was 
reported in all pts; no cases of G4 non-hematological toxicity 
were recorded; one pt died of septic complications. Peripheral 
blood SC collection after CTX or araC was successful in 12 of 
the 15 referred pts (median 10 x 106/kg; range 7.2-18.9). One 
poor-mobilizer pt received sibling SCT. 
After induction, CNS response was complete in 6 (35%) pts 
and partial in 10 (ORR=94%). At the end of the program, 
CNS response was complete in 11 (65%) pts and partial in 
2 (ORR=76%). Eight of 10 pts achieved a remission of systemic 
disease. At a median follow-up of 12 months, 6 pts experienced 
failure, with a one-yr PFS of 60±14%; causes of death were 
lymphoma (n=6; CNS in 5) or sepsis (2), with a one-yr OS of 
66±13%.
Conclusion: This intensifi ed therapeutic program is feasible in 
pts 70 ys with systemic B-cell lymphoma and CNS dissemi-
nation. G4 toxicity is exclusively hematological and manage-
able. Interim results warrant proceeding with planned accrual 
(n=38).

P860
TEAM (Thiotepa, Etoposide, Cytarabine, Melphalan) 
as conditioning regimen for lymphoma treatment with 
autologous haematopoietic stem cell transplantation
A.M. Carella (1), G. Palumbo (2), M.M. Greco (1), E. Merla (1), 
M. Dell’Olio (1), G. Pisapia (3), P. Mazza (3), F. Ferrara (4), 
P. Musto (5), A. Rana (6), A. Guarini (6), P. Di Tonno (7), 
D. Pastore (8), M. D’Elia (8), G. Specchia (8), S. Capalbo (2), 
N. Cascavilla (1)
(1)IRCCS “Casa Sollievo Della Sofferenza” (San Giovanni 
Rotondo, IT); (2)United Hospitals (Foggia, IT); (3)Hospital 
“G.Moscati” (Taranto, IT); (4)Hospital “Cardarelli” (Naples, IT); 
(5)CROB (Rionero in Vulture, IT); (6)IRCCS Cancer Institute 
(Bari, IT); (7)Hospital “Di Venere” (Bari, IT); (8)University 
Hematology (Bari, IT)

Background: Standard conditioning regimen before an 
AHSCT for chemosensitive relapsed Hodgkin Lymphoma 
(HL) and Non Hodgkin Limphoma (NHL) patients (pts) is 
still represented by a scheduled combination of carmustine, 
etoposide, cytarabine and Melphalan (BEAM). Despite the 
effi cacy of this regimen, it is disadvantaged by the presence 
of carmustine, which is responsible of a high pulmonar toxic-
ity with fi brosis and progressive reduced diffusion capacity. 
In order to prevent a signifi cant side effect, we replaced car-
mustine with Thiotepa in 81 relapsed and refractory HL and 
NHL pts. We have also evaluated the effi cacy and tolerability 
of this new regimen.

Patients: At day -7 81 pts received 10 mg/kg thiotepa (5 mg 
twice every 12 hours) followed by cytarabine 200 mg/m2 die 
(-5 to -3) etoposide 200 mg/m2 die (-5 to -3) and melphalan 
140 mg/ m2 (day -2). Out of these pts, 51 were male and 30 
female. Forty-eight pts were affected by da NHL and 33 by 
HL. At the moment of transplant 30 (37%) pts were in CR, 
43 (53%) were in PR and 8 (10%) were in progression. All 
patients were in second or sebsequent line of therapy. The 
median time of neutrophil >500 and platelets >20000 recovery 
was of 10 (range 8-12) and 12 (range 10-20) days respec-
tively. One patients died of severe infectious event. Twenty-
seven pts maintain the CR, 30 have reached CR, 6 have a 
stable disease and 18 pts did not respond to the treatment. 
At last follow up 70 (85%) patients are alive and 50 of them in 
CCR with a median follow-up of 18 months (3-41). Ten patients 
succumbed to their disease Conclusions: Our experience with 
TEAM protocol has shown a signifi cant effi cacy not lower to 
our historical experience with BEAM protocol. The tollerabil-
ity was signifi cantly accetable and only one serious adverse 
event has been documented during the treatment or during 
aplastic phase, and the TRM at 100 days is 1,2%. In no case, 
oral mucositis was higher than grade 2, even if most of the pts 
underwent total parenteral nutrition. Finally no cases of seri-
ous organ toxicity was observed (pulmonar, hepatic, cardiac 
and renal). Hematopoietic recovery, stimulated with G-CSF, 
has been reached as scheduled and no cases of prolonged 
neutropenia were observed.

P861
Mantle cell lymphoma and autologous stem cell 
transplantation: no difference in term of outcome 
regarding the use or not of TBI in the conditioning
P. Peterlin (1), C. Leux (2), T. Gastinne (1), B. Mahé (1), 
V. Dubruille (1), J. Delaunay (1), P. Chevallier (1), T. Guillaume 
(1), N. Blin (1), S. Ayari (1), V. Roland (1), M. Mohty (1), N. Milpied 
(3), J.-L. Harousseau (4), P. Moreau (1), S. Le Gouill (1)
(1)Centre Hospitalier Universitaire (Nantes, FR); (2)Registre 
des Cancers de Loire-Atlantique et Vendee (Nantes, FR); 
(3)Hopital Haut Lévêque (Pessac, FR); (4)Centre Régional de 
Lutte Contre le Cancer (Saint-Herblain, FR)

Mantle cell lymphoma (MCL) is a B-cell non-Hodgkin’s lym-
phoma (NHL) characterized by overexpression of cyclin D1. It’s 
among the most aggressive NHLs entity with a median overall 
survival (OS) of 6 years. Intensive chemotherapy followed by 
autologous stem cell transplantation (ASCT) upfront provides 
high complete remission rate. However, the question of the best 
conditioning regimen in ASCT is still pending. One major issue 
is the role of TBI (Total Body Iradiation). To answer this question, 
the outcome of all the MCL patients (pts) (n=73) who underwent 
ASCT in our institution from 1990 to December 2008 were ret-
rospectively analyzed in regard of the use or not of TBI as part 
of the conditioning. There were 50 males and median age at 
diagnosis was 54 years (34-69). All pts at diagnosis presented 
with stage III-IV. MCL international prognostic index (MIPI) was 
 to intermediate risk in 51 cases and  to intermediate risk in 

22 cases. Nineteen percent of the pts had a blastoid feature. 
Sixty-seven pts received ASCT upfront; 4 underwent ASCT at 
fi rst relapse and 2 at second relapse. Prior ASCT, pts received 
(R)-CHOP(-like) (n=36), (R)-DHAP (n=22) or (R)-DHAP+(R)-
CHOP (n=12). Disease status at the time of transplantation was 
partial response (PR) in 52 cases and complete remission (CR) 
in 20 cases. A conditioning regimen including TBI was given 
to 44 pts (TBI group), while 28 pts received BEAM (non-TBI 
group). According to sex, age, Ann Arbor stage, extra-nodal 
involvement, MIPI, blastoid feature and the number of lines of 
chemotherapy prior ASCT, there was no statistical difference 
between the two groups. After ASCT, 63 pts reached CR (37 
in the TBI group compared to 26 in the non-TBI group) and 5 
PR (3 in the TBI group compared to 2 in the non-TBI group). 
The median follow up (FU) from time of diagnosis is 3,2 years 
(range: 0.75-13.3) and 2.5 years from time of ASCT (range: 



S249

0.22-12.9). After ASCT, the 1- and 3-year OS rates are 90 and 
70% and the event free survival (EFS) rates are 84 and 58%, 
respectively. In bivariate analysis, the 1- and 3-year OS rates 
are similar in the non-TBI vs the TBI groups: 89% vs 90% and 
71% vs 70% (p=0.82), respectively. The comparison between 
the 2 groups shows also no difference in term of 1- and 3-year 
EFS rates (85% vs 83% and 55% vs 58%; p= 0.89). CONCLU-
SION: The present analysis shows no advantage in the use of 
TBI for the conditioning regimen prior ASCT in the setting of 
MCL pts.

P862
Outcome of Hodgkin’s lymphoma and aggressive 
non-Hodgkin lymphoma patients refractory to salvage 
chemotherapy
L. Castagna (1), S. Bramanti (1), M. Balzarotti (1), L. Giordano 
(1), M. Michieli (2), A. Anastasia (1), M. Magagnoli (1), B. Sarina 
(1), E. Todisco (1), R. Mazza (1), A. Nozza (1), A. Ibatici (1), 
A. Santoro (1)
(1)Istituto Clinico Humanitas (Rozzano, IT); (2)Centro 
Riferimento Oncologico (Aviano, IT)

Background: The outcome of lymphoma patients refractory to 
second line salvage chemotherapy (CT) is dismal and most of 
these patients fi nally died from disease progression. The aims 
of this retrospective study was to defi ne the overall response 
rate (ORR), overall survival (OS), and progression free survival 
(PFS) obtained after two different third line salvage chemo-
therapy (conventional CT vs HDC) in a cohort of patients with 
disease refractory to second line salvage CT. 
Patients and methods: From March 2000 to January 2009, 
76 lymphoma patients relapsed and refractory to fi rst line CT, 
were treated with salvage CT. Of these patients, 42 patients 
(55%) were stable or progressive after the second line salvage 
CT. Second line CT was VIHA [(vinorelbine (25 mg/m², day 3), 
cytarabine (2 g/m²/day, day 1 and 2), and ifosfamide (2.5 g/m²/
day, days 1-3, associated or not to Rituximab (375 mg/m²/day)] 
in NHL patients (n= 24) and IGEV [(vinorelbine (20 mg/m²/d, 
day 1 and 4), gemcitabine (800 mg/m²/d, day 1 and 4), and ifos-
famide (2 g/m2/d, day 1-4)] in HL patients (n=18). The third line 
salvage CT consisted of conventional CT (n=24), or high-dose 
chemotherapy (HDC) (n=18). 
Results: The median observation time was 57.0 months (range 
2-112), and the ORR was 66% after HDC compared to 8% after 
conventional-CT (p 0.001). 
The overall 3-year and 5-year OS, was 30% and 25%, and PFS 
was 19% and 17%, respectively. The median OS and PFS were 
13 and 10 months, respectively. However, when conventional 
CT was compared to HDC, the 3-year OS and PFS (20% vs 
44% and 8% vs 33%, respectively), and 5-year OS and PFS 
(15% vs 39% and 0 vs 28%, respectively) were signifi cantly in 
favour of the HDC-group (p= 0.01 and 0.051). Most of patients 
died from lymphoma progression (85%). In addition, the 15 
patients who received alloSCT had a signifi cantly better 3-year 
OS and PFS [53% vs 17%, (p=0.01) and 47% vs 4% (p=0.008), 
respectively].
Conclusion: In this retrospective study the outcome of NHL and 
HL, in terms of ORR and survival, was signifi cantly better when 
the third line salvage therapy consisted of HDC which in turn 
allowed more patients to proceed to alloSCT. These results 
seems to indicate the HDC is an effective therapeutic option 
even in advanced lymphoma patients, however, these data 
need to be prospectively confi rmed.

P863
Allogeneic stem cell transplantation with an unrelated 
donor for Hodgkin’s lymphoma: a systematic review
M. Messer (1), A. Steinzen (1), C. Lerch (2), B. Richter (2), 
A. Herrmann-Frank (1)
(1)Institute for Quality and Effi ciency in Health Care (Cologne, 
DE); (2)Cochrane Metabolic and Endocrine Disorders Review 
Group (Düsseldorf, DE)

Objectives: Allogeneic stem cell transplantation (allo-SCT) is 
regarded as a clinical option or a developmental approach for 
patients with Hodgkin’s lymphoma (HL) with primary refractory 
or relapsed disease. The aim of the current project was to sys-
tematically review the available evidence and determine the 
benefi ts and risks of allo-SCT with an unrelated donor (UD) for 
adult patients with HL.
Methods: We performed a systematic search in bibliographic 
databases (EMBASE, MEDLINE, PubMed, and The Cochrane 
Central Register of Controlled Trials [Clinical Trials]). Allo-SCT 
with an UD was to be compared with conventional chemother-
apy or autologous SCT, and different allo-SCT strategies were 
also to be evaluated. The following patient-relevant outcomes 
were to be analysed: overall (OS) or progression-free survival 
(PFS), therapy-related complications, health-related quality of 
life, and psychosocial aspects. Only trials published in full text 
were considered for evaluation.
Results: 8 studies with 454 patients could be included in the 
analysis. None of these studies was an RCT, 3 were non-com-
parative and 5 provided results for a comparison of allo-SCT 
with an UD versus a related donor. Data on OS showed no con-
sistent tendency in favour of a donor type. The same applied 
to PFS. Nor did the results on therapy-associated mortality, 
acute (grade II-IV) and chronic GvHD provide a uniform picture. 
Because of the heterogeneity between studies meta-analy-
ses were not performed. No useable data could be extracted 
with regard to further serious therapy-related complications, 
secondary neoplasm, or health-related quality of life and psy-
chosocial aspects. No studies were identifi ed for the other 
research questions, e.g. comparison of allo-SCT with an UD 
versus conventional chemotherapy or autologous SCT.
Conclusions: Current evidence is sparse and does not allow 
a reliable appraisal of the benefi ts and risks of allo-SCT with 
an UD for patients with HL. However, studies including UD 
but not analysed according to donor types show that allo-SCT 
with reduced-intensity conditioning substantially improves OS 
compared to chemo- and/or radiotherapy alone. Therefore, 
it is particularly evident that separate analyses according to 
treatment arms (related and unrelated donors) are required 
in such studies. If allo-SCT with an UD is performed in indi-
vidual cases, patients must be informed about the uncertain 
evidence base.

P864
Treosulfan/fl udarabine/thiotepa conditioning for 
patients with advanced malignant haematologic 
lymphoproliferative diseases
D. Baronciani, C. Depau, F. Pilo, C. Targhetta, E. Angelucci
U.O. di Ematologia (Cagliari, IT)

Reduced-intensity and reduced toxicity conditioning regimens 
for allogeneic stem cell transplant (HSCT) are accepted for the 
treatment of high risk patients non fi tting criteria for an abla-
tive approach. New and old drugs have been tested to fi nd a 
less toxic but effi cient preparation. The association Treosul-
fan- Fludarabine has demonstrated to be well tolerated and 
myeloablative; we added Thiotepa to this combination with the 
aim to increase the anti-tumor activity in a subset of malignant 
advanced lymphoproliferative disease. Primary objective was 
to evaluate feasibility and safety, secondary objective was eval-
uation of OS,DFS, TRM and relapse.
Since November 2006 to September 2010, 13 patients 
(8 males, 5 females) entered this study.
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Median age was 41 years (range 19-60). Underlying diseases 
were: NHL (7), HD (4), Acute Biphenotypic leukemia (1), CLL (1). 
All patients were pretreated in advanced phase of disease; no 
patient was in 1st complete remission; 5 were in 2nd CR, 1 in 
3rd CR, 1 in PR, and 6 in resistant/progressive disease. Mean 
HCT-CI was 1.
Conditioning consisted of Treosulfan 14 gr/mq for 3 days, 
Fludarabine 30 mg/mq for 5 days and Thiotepa 10 mg/Kg single 
day. Cyclosporine/short MTX were used as GVHD prophylaxis 
and anti-Lymphocyte globulins (Thymoglobulin or ATG Fresen-
ius) were used in case of MUD transplants.
Nine (9) patients received HSCs from HLA identical siblings and 
4 from match unrelated donors. Source of stem cells were bone 
marrow in 5 patients and peripheral blood stem cells in 8.
Twelve (12) patients (92%) regularly engrafted. One (1) patient 
did not engraft (an 18 yo girl with advanced refractory pulmo-
nary HD who died by respiratory failure).
Four (4) patients experienced GI toxicity (3 grade III mucositis, 
1 GI bleeding), one (1) patient had grade I renal toxicity, one 
(1) patient presented CNS haemorrhage. Six (6) patients pre-
sented grade 1 acute GVHD. CrGVHD occurred in 5 patients 
(limited in 4, extensive in 1).
Seven (7) patients are alive (53.8%) in complete remission with 
a median follow-up of 16 months (range 2-39 months). Six (6) 
patients died (46%): 2 for recurrent disease, 4 for TRM.
These preliminary data underline that Treosulfan-Fludara-
bine-Thiotepa can be safely used for allogeneic condition-
ing regimen in patients with advanced lymphoproliferative 
disease. Engraftment is regular; post transplant toxicity is 
reduced compared to the standard conditioning. The role of 
Thiotepa seems important in increasing the anti-tumor effect 
of this regimen.

P865
High-dose chemotherapy and autologous stem cell 
transplantation for primary refractory Hodgkin’s 
lymphoma: outcome and prognostic factors in 86 patients 
of a single institution
I. Batsis, P. Baliakas, C. Apostolou, D. Mallouri, G. Voutiadou, 
M. Iskas, P. Kaloyannidis, E. Yannaki, C. Smias, I. Sakellari, 
A. Anagnostopoulos
G. Papanikolaou (Thessaloniki, GR)

Although high-dose chemotherapy (HDC) with autologous stem 
cell transplantation (ASCT) is the standard treatment for chemo-
sensitive primary refractory Hodgkin’s lymphoma (PRHL), there 
is no established therapy for chemoresistant PRHL. We retro-
spectively analyzed effi cacy and prognostic factors in 86 patients 
[48M/38F, delta m age 25 years (14-56)] with chemosensitive/
chemoresistant PRHL who underwent HDC+ASCT from 1994 to 
2009. Baseline characteristics included: stage III/IV=52 (60%), 
nodular sclerosis histology=61 (71%), b-symptoms=55 (64%) 
and bulky disease=26 (30%). All patients showed resistance 
or progression after fi rst-line treatment (ABVD) and received 
DICE (Dexamethasone+ICE) as salvage. Patients achieving 
complete remission (CR) or 50% response (PR) after DICE 
were defi ned as chemosensitive. Chemosensitive patients 
(24/86) proceeded to HDC-ASCT, while from the chemoresist-
ant (62/86), 19 were administered HDC-ASCT and 43 received 
other regimens for de-bulking before ASCT (24=1 regimen 
kappa  lota 19> 2 regimens). delta m period from diagnosis to 
ASCT was 13 (7-25) months and the status before ASCT was: 
CR (n=12), PR 50% (n=45), resistance/progression (n=29). 
BEAM was the main conditioning regimen. The estimated 10-
year overall survival (OS) and disease-free survival (DFS) was 
61% and 55% (delta m follow-up=5.2 years). The estimated 10-
year OS for chemosensitive and chemoresistant patients was 
75% and 52%, respectively (p=ns) while the estimated 10-year 
DFS was 65% and 51%, respectively (p=ns). Multivariate analy-
sis revealed as negative prognostic factors for the outcome of 
ASCT, the elevated erythrocyte sedimentation rate (ESR>20), 
the age<20 years and the administration of 2 treatment-lines 

after DICE. Our data suggest that resistance to salvage treat-
ment does not negatively affect the outcome of ASCT in patients 
with PRHL, when less than 2 (0-1) additional salvage regimens 
are administered before ASCT. The elevated ESR and young 
age are negative prognostic factors for the outcome of ASCT 
in PRHL. HDC+ASCT could be considered for and would likely 
benefi t a non-negligible number of patients with PRHL.

P866
Primary mediastinal B-cell lymphoma: results of 
autologous stem cell transplantation as consolidation 
treatment in 20 patients with long follow-up. A single-
centre experience
A. Balerdi, J. Mateos-Mazon, A. Uresandi, I. Etxeguren, 
M. Olivares, I. Ancin, M. Dueñas, A. Iglesias, A. Moreto, M. Puente, 
I. Olazabal, E. Amutio, J.C. Garcia-Ruiz
Hospital Cruces (Bilbao, ES)

Introduction: Primary mediastinal B-cell lymphoma (PMBL) is 
an entity which clinical features, molecular analysis and gene 
expression profi le have identifi ed it as a distinct subgroup of 
nodal diffuse large B-cell lymphomas. Usually it is confi ned to 
the mediastinum where it presents very aggressive local behav-
iour. Therefore, biological data and the International Pronostic 
Index (IPI) are very limited to identify patients (p) in great risk 
of relapse. Initial therapy is critical in treating PMBL because 
salvage therapy for recurrence is of limited effi cacy. The opti-
mal therapy remains undefi ned and the role that the autologous 
stem cell transplantation (ASCT) plays still is on debate in the 
“rituximab era”. We present our experience with ASCT in the 
treatment of PMBL.
Methods: We analyze retrospectively 20 p treated consecu-
tively in our center for a period of 14 years (y), (1996-2010). 
13 were women and 7 were men with a mean age of 33,4 y. 
Of these patients, 17 presented Ann-Arbor staging I-II and 
3 staging III-IV. 8 of the p presented systemic (“B”) symp-
toms and 2 were IPI>2. 14 p were treated with CHOP like 
regimens, 6 with third generation anthracycline contain-
ing regimens and all of them with mediastinal involved-fi eld 
radiation therapy and ASCT with BEAC o BEAM conditioning 
regimen. Since 2003, rituximab has been used with the initial 
regimen (7 p).
Results: After a median follow-up of 86 months (range, 9–163 
m), 18 of 20 p (90%) were alive without disease. 14 were in 
complete remission (CR), 4 in partial response (PR) and 2 in 
refractory situation when ASCT was performed. All chemosen-
sitive p (18) reached and/or mantained CR after ASCT till now. 
The 2 p that were refractory, died of disease progression 1 and 
3 months after ASCT. The estimated disease-free survival and 
overall survival mean was 11,8 years. No secondary neoplasms 
were diagnosed during the follow-up.
Conclusion: Our report confi rms the effi cacy of ASCT in 
patients with PMBL. Failing to defi ne a prognostic scale applied 
to PMBL, the role of FDG-PET in the evaluation of response 
to treatment and the impact of rituximab in the initial scheme 
of chemotherapy, ASCT as consolidation treatment should be 
advised to some of the patients. Randomized trials are needed 
to clarify these issues.

P867
Reduced-intensity allogeneic stem cell transplantation for 
relapsed/refractory Hodgkin’s lymphoma: no benefi t of 
graft-versus- lymphoma effect
D. Lerner (1), L. Arcuri (1), A. Maiolino (2), A. Sousa (1), R. 
Tavares (1), M. Colares (1), M. Matos (1), A. Azevedo (1), 
L.F. Bouzas (1)
(1)Nacional Institute of Cancer (Rio de Janeiro, BR); 
(2)Universidade Federal (Rio de Janeiro, BR)

Background: There are few treatment options for patients with 
multiple relapsed or refractory Hodgkin lymphoma. Allogeneic 
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transplantation has been associated with high TRM and there is 
little evidence for clinical graft-versus-lymphoma effect. 
Objective: To evaluate the safety and effi cacy of reduced-
intensity conditioning for allogeneic stem cell transplantation in 
patients with relapsed or refractory Hodgkin lymphoma.
Methods: Prospective study conducted in the bone marrow 
transplant center (CEMO) of the Instituto Nacional de Can-
cer (INCA) in Rio de Janeiro, Brazil, from December 2000 to 
February 2009. Conditioning regimen consisted of fl udarabine 
(25 mg/m² for fi ve days) and cyclophosphamide (60 mg/kg 
for two days). Rabbit ATG (2 mg/kg for four days) was added 
for unrelated transplantation. GVHD prophylaxis consisted of 
cyclosporine and methotrexate (10 mg/m² on D+1 and 5 mg/m2 
on D+3 and D+6). 
Results: Twenty-one patients were included, eighteen with 
sibling donor and three with unrelated donor. All but one had 
failed a previous autologous transplant. Fourteen patients 
were chemorefractory, while six had sensitive disease. One 
had an untreated relapse. All related transplants were done 
with peripheral blood stem cell graft. Bone marrow was the 
graft source in one unrelated transplantation, and cord blood 
in two. Eleven patients achieved complete quimerism, four 
achieved mixed quimerism, one had no quimerism and it was 
not assessable in fi ve. Acute GVHD grade II to IV occurred in 
seven patients (33%). Two developed limited cGVHD (9%) and 
seven extensive cGVHD (33%). DLI was given to fi ve patients. 
Duration of response was partial and brief. All patients died, 
six of them before D+100 (28%). In thirteen patients (62%), 
relapse was the cause of death. The mean and median time 
of survival was 531 and 348 days respectively (range 16 to 
1737 days).
Conclusion: This study shows that there is no improvement 
in survival of patients with advanced Hodgkin lymphoma by 
allogeneic transplantation with reduced-intensity condition-
ing despite extensive cGVHD in some patients. This result, in 
contrast to others, is probably because of the large proportion 
of patients who were chemorefractory. GVL effect does 
not benefi t this group of patients. New forms of therapy should 
be evaluated.

P868
Autologous haematopoietic stem cell transplantation 
is highly effective for patients with diffuse large B-cell 
lymphoma failing upfront R-CHOP regimen
M. Krawczyk Kulis, A. Kopinska, S. Kyrcz Krzemien
Silesian Medical University (Katowice, PL)

Background: Diffuse large B-cell lymphoma (DLBCL) remains 
one of the most frequently seen non-Hodgkin lymphoma 
(NHL) with an aggressive disease course. Only 40-50% of 
patients (pts) may be cured with chemo - and radiotherapy; 
the remaining patient subset remains partially chemosensitive 
or resistant. 
Material and methods: Between January, 2000 and December, 
2010, we conducted AHSCT in 25 pts with DLBCL who failed 
upfront R-CHOP regimen. There were 15 male and 10 female, 
median age of 52 (range 23-66 yrs). Ann Arbor staging at diag-
nosis was as follows: II-(n=4), III-(n=3), IV-(n=18); 80% of pts 
manifested B-symptoms. 61% of pts had an aged-adjusted IPI 
2 or 3. Initially, all pts received 6 cycles of R-CHOP (rituximab, 
cyclophosphamide, doxorubicin, vincristine, prednisone) and 
achieved partial response which was defi ned as the reduction 
of measurable disease by 50% without the appearance of any 
new lesions. Pts with PR proceeded to high dose chemother-
apy (HDT) followed by AHSCT. 
Results: In 23 pts stem cells were collected from peripheral 
blood after IVE chemotherapy (ifosfamide, etoposide, epiru-
bicine) and subsequent administration of G-CSF, 10 ug/kg/d, 
starting from +5 day after chemotherapy. G-CSF alone was 
used in 2 remaining pts. Collections were performed using 
Optia Spectra. All pts collected the suffi cient number of CD34+ 

cells for AHSCT. Conditioning regimens before AHSCT con-
sisted of CBV (BCNU, Etoposide, Cyclophosphamide) in 21 
cases, BEAM (BCNU, Etoposide, Ara-C, Melphalan) in 3 and 
LACE (CCNU, Etoposide, Ara-C, Cyclophosphamide) in one. 
A median number of transplanted CD34+ cells was 9.5 (1.33-
35.76x106/kg). All pts successfully engrafted. Hematopoietic 
recovery was as following: WBC>1,0x109/L after median of 
12days (range 9-15), ANC> 0,5x109/L after median of 13days 
(range 9-16) and PLT>20x109/L after median of 13days 
(range 7-20). All except two pts achieved complete remission 
after AHSCT. These two pts underwent second AHSCT and 
achieved complete remission. The major complications after 
AHSCT were rare and included: bacterial infections (n=3), viral 
conjunctivitis (n=1), oral mucositis (n=2). At the last contact, 24 
pts are alive in CR with a median follow-up period of 62 months 
(range 6-120). One patient died two years after AHSCT due to 
disease progression.
Conclusions: HDT followed by AHSCT seems to be highly 
effective and safe procedure in DLBCL patients, who failed the 
upfront R-CHOP regimen.

P869
Possibility of favourable outcomes among refractory to 
salvage-therapy Hodgkin’s lymphoma patients
E. Karamanesht , Y.U. Shestovska, S. Korenkova, L. Dushko, 
K. Reztsova , O. Makovey, N. Kostyukova , E. Turchanovsky, 
I. Kryachok, O. Yaremchuk, V. Khomenko
Kiev BMT Center (Kiev, UA)

Purpose: Response to salvage therapy (tumoral chemosen-
sitivity) is a cornerstone factor which infl uences to enrolment 
in the HDT and ASCT program for relapsed/refractory Hodg-
kin’s lymphoma. We report here retrospective analysis evalu-
ating the outcomes of 51 pts who didn’t response to salvage 
therapy or progressed before ASCT. HDT is controversial 
for chemorefractory group but it hasn’t contradicted our 
transplant program.
Patient and methods: In total, 26(51%) males and 25 (49%) 
females with chemorefractory HD after salvage were treated 
with HDT and auto-SCT from Feb 2001 to Oct 2010. The 
median patient age was 29.2 years (range 13-54). There were 
26 primary-refractory pts (51%) before salvage, others relapsed. 
The average number of cycles of previous therapy was 11.9 
(range 6-32); 38 pts (74.5%) underwent radiotherapy; 69.4% 
pts had B- symptoms before salvage. Extranodal involvement 
was observed among 32 pts (62.7%). Salvage regimens were 
mainly platinum-based; they were received by 48 pts (94%). 
14 pts (27.4%) received more than one line pretransplant 
salvage therapy. 
Among included not responding patients, 14 (27.4%) were 
progressing; others had a stable disease before HDT. 56 auto-
SCT and one allo-SCT were performed. Median numbers of 
reinfused CD 34+ cells were 6.94*106/kg (range 1.97-18.8*106/
kg). Most frequently used conditioning regimens were CEAM 
(lomustin 400 mg/m2 instead carmustin) and BEAM – 48 pts 
(84.2%).
Results: After a median follow-up of 19.9 months (range 2.2 
– 115.5) the overall survival (OS) is 69.2% (95% CI, 56%- 83%), 
and progression free survival (PFS) is 42.6% (95% CI 30%- 
56%). TRM for this category of diffi cult patients was 5.9%. 
In the univariate analysis, the following factors were signifi -
cant predictors to improve both OS and PFS: B-symptoms 
lack before salvage, CD 34 cells dose more than 8.0 *106/kg 
reinfused, and peripheral blood CD 34 cells percentage on 
1st day of collection. Signifi cantly better (p=.008) survival (OS 
and PFS) was observed among patients whose peripheral 
blood CD 34 cells percentage on 1st day of collection was 
more than 0.6%.
Conclusions: This prognostic unfavorable category of patients 
can also be included in transplant programs. The ability to pro-
genitor’s mobilization can infl uence an outcome.
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P870
Prognostic value of pre-transplantation positron emission 
tomography in lymphoma patients
N. Mikhailova, O. Uspenskaya, S. Korolev, B. Afanasyev
Memorial R.Gorbacheva Institute of Children Hematology and 
Transplantation (St. Petersburg, RU)

Objectives: We investigated the value of fl uorine 18-fl uorode-
oxyglucose positron emission tomography ([18F]FDG-PET ) 
to predict clinical outcome after high-dose chemotherapy com-
bined with autologous hematopoietic stem cell transplanta-
tion (HDT/SCT) in patients with Hodgkin’s and non-Hodgkin’s 
aggressive lymphoma.
Methods: Pretransplant PET and CT were performed in 57 
patients (37 patients with Hodgkin’s lymphoma, 20 patients 
with aggressive non-Hodgkin’s lymphoma). 36 patients were 
PET negative before HSCT and 21 patients were PET positive 
despite salvage second line chemotherapy (DHAP, ICE or gem-
citabine-containing regimen). According CT data 19 patients 
were in CR, 23 patients – in PR, 6 patients had stable disease 
and 9 patients had progressive disease before HSCT. 
Results: The median follow-up period was 1 year 10 months. 
Among 23 patients with PR-7 (30%) demonstrated metabolic 
activity in lymph nodes and 16 (70%) were PET negative, to 
compare with 83% and 17% in patients with stabilization before 
HSCT. All patients with CR according CT were PET negative. 
All patients with progressive disease were PET positive. The 
3-year overall survival (OS) was 100% for patients with com-
plete response according CT data, 67% for patients with partial 
response before HSCT, and 39% for patients with stable or pro-
gressive disease at the moment of transplantation (p= 0,021). 
PET negative patients had OS - 87%, whereas PET –negative 
patients demonstrated 43% OS (p=0.013). 
Conclusion: FDG-PET is powerful prognostic factor for patients 
with PR or stabilization undergoing autoHSCT.

P871
Comprehensive geriatric assessment of elderly patients 
with lymphomas candidate to autologous bone marrow 
transplantation. A single-centre experience
M. Rupolo, R. Manuele, L. Abbruzzese, L. Fratino, M. Mazzucato, 
C. Durante, P. Bulian, L. Lubiato, U. Tirelli, M. Michieli
CRO Aviano IRCCS (Aviano, IT)

Introduction: ABMT is considered the treatment of choice in 
relapsed/refractory (R/R) Lymphomas (L). However patients 
(PTS) 60 years are often not considered for this approach 
because of advanced age or/and the presence of co-mor-
bidity. In addition Karnofsky index, used in oncology, are not 
sensitive for co-morbidity and do not correlate well with Com-
prehensive Geriatric Assessment(CGA composed of: ADL, 
IADL, CIRS-G, MMS, GDS, Geriatric Syndrome). In our Insti-
tution with the use CGA we evaluated 23 consecutive Elderly 
pts (EP 60 years)with lymphoma after fi rst line or salvage 
treatment to establish reproducible criteria for selecting pts 
for transplant.
Materials and methods: Median age was 63 years (60-75), 
male were 10 (43%) and female 13 (57%). Histology was as 
follows: DLBCL 9 (39%), Follicular G1 and G2 5, Mantle Cell 4, 
Composite 2, Lymphoblastic 1, PTCL 1 and Hodgkin 1. 14 were 
relapsed (61%), 4 refractory and 4 in consolidation. All pts were 
treated previously with doxorubicin or analogs and rituxan if the 
lymphoma was CD20+ (19 pts/82%).
Results: As salvage treatment we used R-DHAOX or R-ESHAP 
(15 pts/65%) prevalently. Median CD34+ collection was 4,6 x106/
kg (1,5-17). CGA was calculated to assess the fi tness status of 
pts: 21(91%) were fi t and 2 unfi t. No pt was considered frail. We 
assessed also the Sorror HTC-CI: 20 pts (87%) were at low risk 
and 3 at intermediate risk. Before ABMT 15 pts were in CR and 
8 in PR. Conditioning regimen were R-BEAM or BEAM for all 
pts (Reduction dose to 75% for Pts>70 years). Median CD34+ 
reinfused was 3,81x106/kg (0,81-12,4). Neutrophylic recovery 
was in +10 (7-18) and in +12 (10-36) for platelets. Major toxicity 
were Mucositis (18 pts G2 and 5 pts G3-G4), FUO for 7 pts, 
8 bacterial and 2 viral infection. 5 cases of atrial fi brillation were 
reported. One TRM in a pt unfi t. The 5years-Cause Specifi c 
Survival (CSS) and the 5years-PFS of the series, calculated 
from ABMT were 86% and 78% respectively. During follow up 
4 secondary tumors occurred (1 prostatic, 1 breast, 1 urothelial 
and one MDS).
Conclusions: The CGA was appropriate for selection of EP 
candidate to ABMT. It was superior to HTC-CI to reveal co-
morbidity. Collection of CD34+, hematologic recovery, extra-
hematologic toxicity were comparable to the younger pts. In the 
FIT EP, ABMT can be consider a safe treatment with similar 
results obtained for <60 years old pts. After ABMT follow up for 
second cancer is mandatory.

P872
Brazilian experience using high-dose sequential followed 
by autologous haematopoietic stem cell transplantation 
for malignant lymphomas
C.A. De Souza (1), E.C.M. Miranda (1), F.J.P. Aranha (1), 
J.F.C. Marques Jr (1), G. Oliveira-Duarte (1), A.C. Vigorito (1), 
I. Lorand-Metze (1), M.T. Delamain (1), R.C. Baldissera (2), 
I.S. Valente (1), B.K.L. Duarte (1)
(1)University of Campinas (Campinas, BR); (2)Escola Estadual 
de Medicina (Marilia, BR)

High-dose cyclophosphamide (HDCY) followed by autolo-
gous stem cell transplantation (ASCT) is an effective and fea-
sible therapy for refractory/relapsed lymphomas. In order to 
evaluate its use in a Brazilian population we analyzed all 106 
patients (pts) with high-grade non-Hodgkin lymphoma (NHL) 
and 77 with Hodgkin Lymphomas (HL) submitted to this treat-
ment between 1998 and 2006. High-dose sequential chemo-
therapy (HDS) consisted of the sequential administration of 
HDCY (4 or 7 g/m² dose), and granulocyte colony stimulating 
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factor (G-CSF) 300 g/day, from day +1 after HDCY, followed 
by PBPC harvesting when white blood cells (WBC) increased 
to > 1.0 x 109/L, aiming to collect > 5 x 106 CD34+ cells/kg. 
At diagnosis, NHL patients had: median age 45 (8-65) years, 
78% diffuse large B-cell lymphoma and 83% stage III/IV dis-
ease. HL patients had: median age 23 (7-68) years, 64.9% 
nodular sclerosis subtype, and 65% stage III/IV disease. As for 
toxicity, 9 (13%) HL and 10 (9%) NHL patients had grade I-II 
of cardiac toxicity. Forty (56%) HL and 47 (44%) NHL patients 
experienced grade I-III of gastrointestinal toxicity. Seven (9%) 
HL and 4 NHL patients (4%) developed acute renal failure not 
related to sepsis. Overall Survival for HL was 29%, disease 
free survival 59% and progression free survival 26%. NHL 
had 40%, 49% and 31% respectively. HDCY-related mortal-
ity was 10% for HL and 5% for NHL pts. HDCY dosing had 
no impact in toxicity or survival for both groups. Our study 
suggests this approach is effi cient and feasible, regardless 
toxicity-related mortality.

P873
Mobilization of peripheral blood stem cells and 
autologous stem cell transplantation in HIV-related 
malignancies
M. Hentrich (1), X. Schiel (1), F. Oduncu (2), A. Gerl (3), 
M. Karthaus (1)
(1)Harlaching Hospital (Munich, DE); (2)University 
Hospital Innenstadt (Munich, DE); (3)Practice of Oncology 
(Munich, DE)

Background: Recent studies indicate that high dose chemo-
therapy (HDCT) followed by autologous peripheral blood stem 
cell transplantation (ASCT) may be effective in relapsed human 
immunodefi ciency virus (HIV)-related lymphoma. However, fur-
ther data are warranted. 
Methods: Patients (pts) with HIV-related lymphoma or HIV-
related germ cell tumor (GCT) were included in the ongo-
ing cohort study. After mobilizing peripheral blood stem cells 
(PBSC) pts did or did not undergo consecutive ASCT. 
Results: PBSC were successfully harvested in 10 of 11 HIV-
infected pts with diffuse large B-cell lymphoma (DLBCL) [n=4], 
Burkitt’s lymphoma (BL) [n=3], plasmablastic lymphoma (PL) 
[n=2], Hodgkin lymphoma (HL) [n=1] and testicular GCT [n=1]. 
The mean number of collected stem cells was 15.7x106/kg
CD34+ cells (range, 6.3-33). PBSC-mobilisation failed in one pt 
with relapsed BL. So far, 5 of 10 pts received HDCT + ASCT. Pt 
1 received HDCT as 3rd salvage therapy for DLBCL. A total of 
9.2x106/kg CD34+ cells were transplanted, neutrophil engraft-
ment occurred on day +14. The pt achieved a partial remission 
but died of progressive lymphoma 6 months after ASCT. Pt 2 
underwent HDCT + ASCT (13.8x106/kg CD34+ cells) for a 1st 
relapse of HL. Neutrophil engraftment was observed on day 
+10. The pt is well and disease free 29 months after ASCT. Pt 3, 
a hepatitis C co-infected haemophiliac, received HDCT + ASCT 
for refractory DLBCL but died of liver cirrhosis and neutro-
penic sepsis with multi-organ failure on day +16. Pt 4 received 
3 sequential courses of HD-carbopatin/etopside followed by 
ASCT in 3-week intervals for a 3rd relapse of a nonseminoma-
tous GCT. Neutrophil engraftment occurred on day +10, +12 
and +14, respectively. A complete remission (CR) was achieved 
but the pt suffered another relapse involving the central nerv-
ous system and died of progressive GCT 15 month after the 
3rd transplant. Pt 5 underwent HDCT in 2nd complete remis-
sion after successful salvage-CT for a fi rst sensitive relapse of 
DLBCL. A total of 12.9x106/kg CD34+ cells were transplanted. 
The pt died of candida pneumonia and multiorgan failure on 
day +42). 
Conclusions: Successful mobilisation of PBSC is feasible in the 
majority of pts with HIV-related malignancies. ASCT is effec-
tive in selected cases of HIV-malignancies. However, treat-
ment-related mortality appears higher than in the HIV-negative 
population.

P874
Impact of pre-transplant rituximab on clinical outcome 
after autologous haematopoietic stem cell transplantation 
in patients with CD20+ non-Hodgkin’s lymphoma
T. Moscato, R. Fedele, G. Messina, G. Console, M. Martino, 
E. Massara, D. Princi, G. Irrera, P. Iacopino
BMM Hospital (Reggio Calabria, IT)

Introduction: The addition of rituximab (rtx) for the treatment of 
CD20+ Non Hodgkin’s Lymphoma (NHL) is resulted in improve-
ment of response rates and overall survival (OS).
Many patients (pts) develop refractory or recurrent disease also 
after that immunotherapy and the autologous hematopoietic 
stem cell transplantation (ASCT) remains the only therapeutic 
alternative.
Aim of the study was to evaluate the impact of pretransplant rtx 
on clinical outcome after ASCT in pts with CD20+ Non-Hodg-
kin’s Lymphoma.
Methods: We analyzed 104 pts with Follicular, Diffuse Large 
B Cell or Mantle Cell Lymphoma, divided in two groups on the 
basis of pretransplant therapy with rtx (66 pts) or without rtx 
(44 pts), named R+ and R- pts, respectively. The two groups 
were similar for type of lymphoma, sex, lines of chemotherapy 
prior to ASCT, disease state at the transplant and conditioning 
regimen.
Results: The evaluation of the disease three months after 
ASCT showed a state of complete remission in 70% of R+ pts 
compared to 54% of R- pts.
We analyzed the OS and progression free survival (PFS) at 
12 and 36 months.
At 12 months the OS for pts R+ was 88.7% vs 89.6% of 
R- pts (p=0.013); the PFS was 88.1% vs 89.1% (p=0.011) 
respectively.
At 36 months the OS for pts R+ was 70.2% vs 73.9% of 
R- pts (p=0.049); the PFS was 69.4% vs 73.3% (p=0.071) 
respectively.
The engraftment for absolute neutrophil count>500/microl 
occurred with a median time of 10 (r.9-16) and 11 (r.8-20) days 
for R+ and R- (p=0.003) pts, respectively; there was no statisti-
cally signifi cant difference for platelet count>20000/microl with 
a median time of 13 days (r.9-23 R+ pts, 9-35 R- pts).
The period of febrile neutropenia was longer for R+ than R- pts 
(median time of 4 days vs 1 respectively; p=0.001). No signifi -
cant difference was also documented in the incidence of CMV 
reactivation between the two groups (p=0.647). 
The severity of mucositis was greater in R- pts with WHO 3-4 
grade in 11.7% vs 20.4% in R+ vs R- pts, with a median time 
of 6.5 vs 5 days.
The transplant-related mortality was 3.3% for R+ pts vs 6.8% 
for R- pts (p=0.41).
Conclusions: These data showed that at short distance from 
the transplant, CR rate was greater in R+ pts than R- pts. At 
longest follow-up of 12 and 36 months, OS and PFS are better 
in R- group. 
In R+ pts it was documented a more rapid engraftment and 
reduced severity of mucositis although febrile neutropenia was 
longer. There are no difference about platelet engraftment and 
CMV reactivation.

P875
Lymphocyte recovery and survival after autologous 
haematopoietic stem cell transplantation in refractory and 
relapsed Hodgkin’s lymphoma
A. Czyz, A. Lojko, L. Gil, A. Nowicki, D. Dytfeld, M. Matuszak, 
K. Sawinski, E. Bembnista, M. Kozlowska, M. Komarnicki
Poznan University of Medical Sciences (Poznan, PL)

Early lymphocyte recovery after autologous haematopoietic 
stem cell transplantation (ASCT) has been shown to be asso-
ciated with positive clinical outcome in non-Hodgkin’s lym-
phoma. However, there are confl icting data on whether early 
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lymphocyte recovery affects post-transplantation outcome in 
Hodgkin’s lymphoma (HL). In this study we retrospectively 
identifi ed variables affecting lymphocyte recovery and evalu-
ated prognostic factors for the outcome of 93 patients (pts), 
median age 29 (16-59) years with refractory and relapsed HL 
treated with ASCT following a modifi ed BEAM regimen (BCNU 
300 mg/m2, etoposid 800 mg/m2, cytarabine 6000 mg/m2, mel-
phalan 140 mg/m2, dex amethasone 168 mg/m2). The indica-
tions for ASCT were: inadequate response to conventional 
therapy (52 pts), relapse (33 pts) and progressive disease 
(8 pts). The patients were treated with the median 2 (range 
2-4) chemotherapy (chtx) lines before ASCT. Radiotherapy 
was performed in 45 pts prior to ASCT. The disease status at 
transplant was: CR (41 pts), PR (47 pts) and less then PR (5 
pts). The source of progenitor cells was bone marrow (BM) 
(16 pts), peripheral blood (PB) (68 pts) and BM plus PB (9 
pts). Results: The median follow-up was 53 (12-103) months. 
OS was 78% (95% CI 67-89) and PFS 71% (95% CI 60-82) 
at 5 yrs estimated with the Kaplan-Meier method. Prior radio-
therapy was associated with lower absolute lymphocyte count 
(ALC) on day +15 after ASCT (p 0.015). Transplantation of BM 
as a source of progenitor cells was associated with higher ALC 
on day +15 comparing with PB (p 0.013). In univariate analy-
sis, prognostic factors associated with decreased OS were the 
number of prior chtx lines (>2 vs 1-2 lines, p 0.0001), disease 
status at transplant (less then PR vs CR/PR, p 0.001) and ALC 
below 500/mm3 on day +15 (p 0.04). In multivariate analysis, 
the number of prior chtx lines remained statistically signifi cant 
(HR 9.6, p 0.001) for OS. PFS was adversely affected by the 
number of prior chtx lines (>2 vs 1-2 lines, HR 7.3, p 0.0002) 
and the disease status at transplant (less then PR vs CR/PR, 
HR 1.5, p 0.08). We concluded that lymphocyte recovery after 
ACST is affected by prior radiotherapy and depends on the 
source of transplanted progenitor cells. Early lymphocyte 
recovery does not independently predict better survival after 
ASCT for HL pts. The outcome of pts with relapsed and refrac-
tory HL depends on the number of prior therapy lines and the 
disease status at ASCT.

P876
Cord blood transplantation in Waldenstrom 
macroglobulinaemia: report of two cases
S. Lapusan, R. Levy, Z. Marjanovic, J.P. Marie, B. Rio
Hospital Saint Antoine APHP (Paris, FR)

Allogeneic stem cell transplantation (alloSCT) in Walden-
strom’s macroglobulinemia (WM) are considered in selected 
circumstances as salvage. Recent report of the french group 
SFGM-TC showed that alloSCT in refractory or relapsed WM 
led to an overall response rate of 92% with complete remission 
in 50% with a median follow up of 64 months (1). We report 2 
cases of MW with a successfull unrelated cord blood transplan-
tation (UCBT). 
Cases 1: A 52 yo man, diagnosed in 1993 with IgM lambda 
level at 63 g/l. Physical examination was normal. He pre-
sented anemia (6.6 g/dl) and a bone marrow lymphoplasma-
cytic infi ltration. Chlorambucil was continued until 2001 with 
a stable IgM level at 24 g/l; 1 year later anemia, thrombope-
nia and increased IgM level needed to start chemotherapy: 
2 courses of fl udarabine-cyclophosphamide, followed by R-
CHOP because of pancytopenia. The persistant pancytope-
nia justifi ed to performed UCBT in January 2005 with reduced 
intensity conditioning : fl udarabine 200 mg/m², cyclophospha-
mide 50 mg/kg and TBI 2 Gy (TCF). He had no complication or 
adverse effects. Chimerism was full after 3 months. The IgM 
level was reduced from 10.5 g/l before UCBT to 4.3 g/l and the 
blood count was strictly normal. In November 2010, the patient 
was alive and well in very good partial response (2) with IgM 
component at 4,3 g/l. 2: A 56 yo man, diagnosed with WM 
in 1997. In 2004 he became anemic and bone marrow was 
infi ltrated with 60% of lymphoplasmocytic cells. The IgM level 
was 18 g/l. Five courses of fl udarabine and cyclophosphamide 

achieved a partial response with stable disease. In 2007, the 
blood count showed a pancytopenia with 70% of marrow lym-
phoplasmacytic cell infi ltration. CHOP induced pancytopenia 
and severe pneumonia requiring intensive care. Nine courses 
of rituximab were then initiated until October 2008 with partial 
response and fl uctuant severe cytopenia. Autologous collec-
tion was not possible and in absence of related or unrelated 
donor, UCBT was performed in November 2008 after TCF. 
Chimerism was full 3 months later with complete hematologi-
cal recovery. In November 2010 he was alive and well in com-
plete remission (2).
In conclusion, allogeneic SCT is a useful treatment option 
in advanced WM. These two observations and the reduced 
incidence of GVHD leads to considering UCBT for patients 
without related or unrelated donors. 
(1) Kimby E et al. Clin. Lymphoma Myeloma 2006; 
(2) Dhédin et al. Haematologica. 2010.

Multiple myeloma

P877
Stem cell transplant and zoledronic acid improve outcome 
in multiple myeloma
A. Aviles
Instituto Mexicano del Seguro Social (Mexico DF, MX)

High-dose chemotherapy following by stem cell transplant 
(SCT) after initial cytoreductive therapy is considered the treat-
ment of choice in multiple myeloma (MM). Recently zoledronic 
acid (ZA) have been demonstrate antitumor activity in some 
human neoplasm, including MM. We assess if the use of ZA 
(4mg, standard dose, at monthly interval by 24 months) in 
untreated MM, whose were treated with DAI (dexamethasone, 
all transretinoic acid and interferon) and SCT can improve 
outcome measured by progression-free disease (PFD) and 
overall survival (OS). Three hundred and eigth patients were 
randomly assigned to receive ZA: 151 cases (arm 1) or not: 
157 patients (arm 2). In an intention to treat basis, all patients 
were available for effi cacy and toxicity. Overall response 
rate (ORR), complete response (CR) and Very good par-
tial response (VGPR) were similar in both arms: 77%, 52% 
and 25% in ZA arm and 75%, 46% and 28% in control group, 
respectively. But, PFS and OS were better in ZA arm, PFD was 
26 to 73 months (median 60.4) months in ZA compared to 16 
to 46 (median 38.4 months) (p<.001) in control group. Actu-
arial curves at 5-years showed that OS was 67% in ZAarm and 
48% in control arm (p<.001). Toxicity was mild, until now not 
jaw necrosis have been observed.
Conclusion: we can demonstrate that ZA have clinically antitu-
mor activity in MM, and will be included in all patients with this 
neoplasm.

P878
Tumour-promoting properties of mesenchymal stem cells 
in multiple myeloma: a potential risk for therapeutical 
use after haematopoietic stem cell transplantation in 
myeloma patients?
S. Xu (1), E. Menu (1), A. De Becker (2), B. Van Camp (2), 
K. Vanderkerken (1), I. Van Riet (2)
(1)Vrije Universiteit Brussel (VUB) (Brussels, BE); (2)UZ 
Brussel (Brussels, BE)

Mesenchymal stem cells (MSCs) have recently been used in 
several pre-clinical and clinical studies to support hematopoi-
esis after hematopoietic stem cell transplantation (HSCT), to 
control graft versus host disease after allogeneic HSCT or 
for gene therapy in cancer. Although it is believed that MSCs 
have therapeutical potential for these particular applications, 
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several studies have shown that MSCs might also play an 
active role in the pathogenesis and progression of tumors. 
Multiple myeloma (MM) is a malignancy of terminally differen-
tiated plasma cells (PCs), which are predominantly localized 
in the bone marrow (BM). Mesenchymal stem cells (MSCs) 
give rise to most bone marrow stromal cells that interact with 
MM cells. However, the direct effect of MSCs on the growth 
control of MM cells has not been addressed. In the present 
study, we showed by in vitro migration assays that human 
MSCs are attracted by MM cells and that CCL25 is a major 
MM cell-produced chemoattractant stimulating chemotaxis 
of MSCs through CCR9. By coculture experiments we found 
that MSCs favor the proliferation of stroma-dependent MM 
cells through secretion of soluble factors and cell to cell con-
tact. This growth promoting effect was also demonstrated by 
intrafemoral co-engraftment experiments in the in vivo mouse 
myeloma model 5T33MM. In addition we demonstrated that 
MSCs protect MM cells in vitro against spontaneous and 
Bortezomib-induced apoptosis. The tumor-promoting effects 
of MSCs correlates with their capacity to activate in MM cells 
AKT and ERK activities, accompanied with increased expres-
son of CyclinD2, CDK4 and Bcl-XL, and decreased cleaved 
caspase-3 and PARP expression. In turn, MM cells were 
found to upregulate interleukin-6 (IL-6), interleukin-10 (IL-10), 
insulin growth factor-1 (IGF-1), vascular endothelial growth 
factor (VEGF) and dickkopf homolog 1 (DKK1) expression in 
MSCs. Finally, we demonstrated that intraveneous injection 
of in vitro expanded murine MSCs (mMSCs) in 5T33MM mice 
results in a signifi cantly shorter survival as compared to the 
control group, being injected with MM cells without mMSCs 
(p< 0.05). Our data suggest that MSC-based cytotherapy has 
a potential risk to stimulate MM disease progression and/or 
relapse and should therefore be considered with caution in 
the treatment of MM patients after hematopoietic stem cell 
transplantation.

P879
The impact of the new anti-myeloma drugs on outcome 
of the allogeneic stem cell transplantation with 
reduced-intensity conditioning in patients with 
high-risk multiple myeloma
J. El Cheikh, R. Crocchiolo, A. Vazquez, A.M. Stoppa, S. Furst, 
L. Castagna, C. Faucher, A. Granata, C. Oudin, J.M. Schiano 
De Colella, D. Blaise
Institut Paoli Calmettes (Marseille, FR)

During the last ten years the treatment of multiple myeloma 
has dramatically changed. The large utilisation of novel agents 
(lenalinomide, bortezomib) results in higher complete remission 
rates and longer overall and event free survival. 
The purpose of this study was to evaluate the impact of 
these new drugs on the outcome high-risk multiple myeloma 
patients treated with RIC Allo-SCT in our program over the last 
10 years; 45 patients (group1) transplanted before January 
2006 and who had received neither of the novel agents prior 
to transplant was compared with 34 patients (group 2) trans-
planted after January 2006, who received either drugs or both 
before Allo-SCT. 
The median time between diagnosis and Allo-SCT was 37 
months (6-161) and 41 months (9-145) in the two groups 
respectively. The median follow-up after transplant was 
45 (2-127) and 16 (3-39) months in the first and second 
group respectively. Age, sex, number of auto-transplanta-
tion, lines of treatment, stem cells source (peripheral stem 
cells, bone marrow), dose of CD34+/kg and CD3+/kg, con-
ditioning regimen and post grafting immunosuppression 
(cyclosporine with or without mycophenolate mofetil) did not 
differ between the 2 groups. All vs. 21 patients (62%) had 
a match related donor in the first and in the second group 
respectively as compared with none vs.13 patients (38%) 
transplanted from an unrelated donor. No patient experi-
enced a graft rejection. 

The cumulative incidence of acute graft versus-host disease 
(GVHD) was signifi cantly higher before 2006 (47% vs 24%; 
p=0.0584). The cumulative incidence of chronic GVHD was 
also different (56% vs 30%; p=0.0241).The estimated prob-
ability of non relapse mortality (NRM) at day 100 was 12% 
in the fi rst group vs 0 % in the second group transplanted 
after 2006. The one and two years NRM was 18% vs 23% 
(p=0,537).
The overall survival (OS) at two years was 60% vs 70% in the 
fi rst and second group respectively (p=0.1784). The progres-
sion-free survivals (PFS) was signifi cantly different at 2 years, 
45% before 2006 compared to 65% after 2006 (p=0,056). 
Conclusion: In the era of novel drugs, we documented a 
lower incidence of acute GVHD and NRM, associated with 
a high CR rate; also the survival and relapse incidence were 
signifi cantly different between the two groups. The develop-
ment of novel reduced-intensity preparative regimens and 
peri- and post transplantation strategies enhancing the graft-
versus-myeloma effect are the important key issues for the 
future.

P880
Lenalidomide as maintenance therapy in multiple 
myeloma after allogeneic stem cell transplantation 
induces strong T and NK cell response – Results from a 
dose-fi nding study
C. Wolschke (1), S. Schoenland (2), U. Hegenbart (2), T. Stübig 
(1), M. Heinzelmann (1), Y. Hildebrandt (1), M. Lioznov (1), 
A. Zander (1), N. Kröger (1)
(1)University Hamburg Eppendorf (Hamburg, DE); (2)Heidelberg 
University Hospital (Heidelberg, DE)

A potential curative approach for pat. with multiple myeloma 
(MM) is allogeneic HSCT. HSCT with dose-reduced intensity 
conditioning is associated with a high number of relapses. 
There is a need of post transplant strategies to improve 
remission rates and disease free survival. Lenalidomide is 
an effective drug for pat. with MM. The immunmodulatory 
properties on T- and NK- cells of lenalidomide may augment 
the GvM effect after HSCT, but myelosuppression as well as 
induction of GvHD is a concern of using the drug early after 
HSCT. The aim of the study is to determine the max. toler-
able dose of lenalidomide after HSCT. A total of 24 pat. were 
enrolled so far. Lenalidomide as maintenance treatment was 
started between 100 and 180 days after HSCT. In the fi rst 
group 3 pat. started with dose of 5 mg/d day 1-21 for 4 cycles. 
In this group dose limited toxicities not appear. In the next 
higher dose level (10 mg/d) we treated a total of 6 pat. In 
this cohort 3 pat. showed DLT (acute pancreatitis, hepatotox-
icity, attribute to liver GvHD, renal insuffi ciency and diarrhea 
grade III (GvHD)). Because 3 pat. in 10 mg cohort developed 
DLT, the maximum tolerate dose has been declared as 5 mg. 
So far 13 additional pat. were treated with this dose level 
(5 mg/d, day 1-21). In this cohort 4 pat. experienced CTC 
grade III-IV toxicity was observed (2 pat. with diarrhea (GvHD), 
hepatotoxicity, intolerance). We therefore, monitored T, B- and 
NK cell subsets by fl ow cytometry during lenalidomide treat-
ment. We found a signifi cant increase in activated T cells after 
two week of lenalidomide (13% vs 41%; p<0.05), this effect is 
mainly based on the activation of CD8 cells (29% vs 60%; p< 
0.05). Interestingly we observed an increase in CD4/INFg as 
well as CD8/INFg cells in the fi rst week after treatment (0.5% 
vs 6.5%; p=0.03 and 1.8% vs 6.7%; p=0.02 respectively). In 
contrast to those proinfl ammatory cells, regulatory subsets 
like Treg cells and B10 cells were found to decreased in the 
fi rst week of lenalidomide (2.7% vs 0.5%; p<0.05 and 13% 
vs 6.5%; p=0.05 respectively). Along with the T cell data, NK 
cells expressed more activating receptors, like NKp44 and 
less inhibitory receptors, like NKG2A. This data highlight that 
lenalidomide has immune stimulatory properties and may con-
tribute to the induction of GvHD. We concluded 5 mg lenalido-
mide is the maximum tolerate dose if used early after HSCT. 
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Lenalidomide has high immune modulatory properties that 
might increase the risk of GvHD.

P881
Effi cacy, tolerance and immunomodulatory effects of 
lenalidomide as salvage treatment for multiple myeloma 
relapsing after allogeneic haematopoietic stem cell 
transplantation: a multi-centre retrospective study of the 
SFGM-TC
T. Coman, M. Michallet, G. Socié, M. Uzunov, J. Bourhis, 
S. Lapusan, A. Brebion  S. Vigouroux, S. Maury, S. François, 
A. Huynh, B. Lioure, I. Yakoub-Agha, A. Buzyn, M. Mohty, 
N. Milpied, M.T. Rubio on behalf of the SFGM-TC

Background: Lenalidomide is an effi cient treatment of mul-
tiple myeloma (MM) with immunomodulatory properties that 
might be of particular interest in the context of allogeneic 
HSCT. In this study, we investigated the effi cacy, tolerance 
and potential immunomodulatory effects of lenalidomide after 
allo-HSCT.
Patients: This multicentric retrospective study from 13 French 
centres included 54 MM patients having received lenalidomide 
as a salvage therapy after allo-HSCT. Median age at transplant 
was 51 years (range: 32-61). Allo-HSCT was performed in 
heavily pretreated MM patients, mainly with a reduced inten-
sity conditioning (87%) and PBSC (86%) from a sibling donor 
(88%). Lenalidomide treatment started at a median time of 24 
months (range: 1-97) after allo-HSCT at the dose of 25 mg/day 
in association with dexamethasone in 76% and 78% of cases, 
respectively.
Results: Patients received a median of 6 cycles of lenalidomide 
(range 0,2-23). Overall response rate was 79 %, (28% CR, 
22% VGPR, 29% PR). Usual haematological (29% neutrope-
nia, 13% thrombocytopenia), infectious (43%), gastrointestinal 
(19%) and neurological (26%) side effects were observed. Most 
of those (94%) were reversible with only one death attributed 
to treatment toxicity. During lenalidomide therapy, 17 pts (32%) 
experienced de novo acute GVHD (aGVHD) with 6  grade 3 
aGVHD, all of those had been controlled by standard immuno-
suppressive therapy and/or lenalidomide withdrawal. Only 4 new 
cases of chronic GVHD were reported after the introduction of 
lenalidomide. With a median follow up of 16.9 months, the median 
overall survival (OS) was not reached (estimated 2 years OS= 
66%) and the median progression free survival (PFS) was of 
18 months. Median time to best response to lenalidomide was 
shorter in patients who experienced aGVHD under treatment 
(5,1 vs 2,4 months, p=0,001). Among non refractory patients 
(n=50), the use of a maintenance treatment with lenalidomide 
(n=20) had no signifi cant impact on PFS and OS (p=0.11 and 
0.12, respectively). Relapse under lenalidomide treatment was 
associated with an impaired OS (p=0.0379). Peripheral T cell 
recovery analyzed by fl ow cytometry in 12 pts before and after 
lenalidomide treatment showed relative increases in CD8+ T 
cells while CD4+ T lymphocytes remained globaly stable. 
In conclusion, lenalidomide appears as an effi cient and safe 
salvage treatment option after allo-HSCT with potential immu-
modulatory effects in vivo.

P882
Prognostic factors and outcome of reduced-intensity 
conditioning followed by allogeneic stem cell 
transplantation in patients with multiple myeloma 
relapsed after autografting and rescued with new drugs
F. Patriarca (1), H. Einsele (2), F. Spina (3), B. Bruno (4), 
M. Isola (1), C. Nozzoli (5), A. Nozza (6), F. Morabito (7), G. Stuhler (2),
M. Festuccia (4), A. Bosi (5), R. Fanin (1), P. Corradini (8)
(1)University of Udine (Udine, IT); (2)Medical Clinic II (Würzburg, 
DE); (3)Istituto Nazionale Tumori (Milan, IT); (4)University 
of Turin (Turin, IT); (5)University of Florence (Florence, IT); 
(6)Istituto Clinico Humanitas (Milan, IT); (7)Cosenza Hospital 
(Cosenza, IT); (8)University of Milan (Milan, IT)

Background and objectives: The use of allogeneic stem cell 
transplantation (allo-SCT) with reduced intensity conditioning 
(RIC) in relapsed multiple myeloma (MM) is controversial due 
to the mortality and the morbidity related to the procedure and 
the availability of novel antimyeloma drugs. We investigated 
prognostic factors and outcome of RIC allo-SCT in MM patients 
who relapsed after autologous SCT and were then treated with 
a salvage therapy based on novel agents. 
Patients and methods: Sixty-eight patients, median age 53 
years, were retrospectively evaluated in a multicenter study. 
Median time between auto-SCT and relapse was 15 months 
(2-87). Salvage treatment was thalidomide-based (38 patients), 
bortezomib-based (24), lenalidomide-based (6), and achieved 
23 complete remissions (CR) + very good partial remission 
(VGPR) (33%) and 32 partial remissions (PR) (47%). Twenty-
four (35%) had an HLA identical sibling donor and 44 (65%) had 
an unrelated donor. Fifty-seven patients (84%) received periph-
eral stem cells. Most used preparative regimens consisted of 
fl udarabine, melphalan ± thiotepa ( 28 patients) and fl udarabine 
+ 2 Gy TBI (24 cases).
Results: Two-year cumulative incidence of non-relapse-mortal-
ity (NMR) was 22%. Two-year progression-free-survival (PFS) 
and 2-year overall survival (OS) were 37%, and 52%, respec-
tively. Grade II-IV acute GVHD and chronic GVHD occurred in 
28 (41%) and 21 (39%) evaluable patients, respectively. Thirty 
patients (44%) showed relapse or progression and received one 
or more new drugs (23 patients) ± donor lymphocyte infusions 
(DLI) ( 9 patients). The observed median OS after relapse post-
allo-SCT was 4,5 months. At a median follow-up of 29 months 
after allo-SCT, 27 patients (40%) maintained a clinical objective 
response, 9 of them achieved again a response to new drugs ± 
DLI after they had progressed post allo-SCT. 
In multivariate analysis chronic GVHD signifi cantly prolonged 
OS (HR 0.11; 95% CI, 0.17-0.68, p=0.02), whereas a longer 
time between diagnosis and allo-SCT was signifi cantly associ-
ated with poor OS (HR 1.07; 95% CI, 1.01-1.13, p=0.02). 
Conclusions: These results suggest that an earlier timing of 
allo-SCT and new transplant strategies that will incorporate 
novel agents before and after allo-SCT could improve clinical 
results of RIC allo-SCT in relapsed MM.

P883
Allogeneic HSCT in multiple myeloma – Double ASCT and 
RIC as risk factors
R. Reibke (1), A. Weipert (1), J. Braess (1), J. Tischer (1), 
H.-J. Kolb (2)
(1)Ludwig-Maximilians-University (Munich, DE); (2)Technical 
University (Munich, DE)

The outcome of patients with multiple myeloma is still unsatis-
fying. Although recent years saw survival improvement, most 
likely due to high dose chemotherapy and autologeous SCT 
(ASCT), disease progression just seems to be deferred, even-
tually leading to heavily pretreated patients whose survival will 
depend on not yet established drugs or regimen.
Allogeneic human stem cell transplantation (HSCT), due to mye-
loma free graft and the graft versus myeloma effect, bears the 
potential of cure, however, high TRM hampered this approach. 
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Reduced intensity regimens (RIC) lead to a drop in TRM, just 
to be offset by higher relaps rates. Hence, no consistent supe-
riority in OS/ PFS was seen for RIC HSCT when compared to 
ASCT in three recently published prospective studies. 
We provide the result of a retrospective, single center analysis 
of 78 patients receiving allo- HSCT for multiple myloma between 
1994 and 2009. Median age was 49 years, 24 patients had 
received more than one prior ASCT, 32 patients had SD (n=5) 
or even PD (n=27) at time of HSCT. Matched related donors 
were available in only 32 cases. Preparative regimen consisted 
of either Melphalan (once 140 mg/m2 or twice 100 mg/m2), TBI 
(8-12Gy) based or reduced intensity regimen (n=26), usually 
in conjunction with Cyclophosphamide, Fludarabin and ATG. 
After HSCT a CR/ VGPR was reached in 93% of all evaluable 
patients. Five patients died prior to staging, the 2y NRM was 
19,2% (total 21,8%). Chronic GvHD was seen in ~25%. 
Risk factors associated with diminished PFS and OS (given 
data) were >1 prior ASCT (HR 3,39, p=0,00), allo-HSCT more 
than 10 month after last ASCT (HR 1,95, p= 0,03), no PR at 
time of HSCT (HR 2,57, p 0,002), use of a “RIC” regimen (HR 
2,14, p=0,01) and a lower CD34/MNC count (HR 2,05, p=0,38) 
in univariate analysis. In multivariate analysis >1 prior ASCT 
and “RIC” could be confi rmed as independent risk factors. 
Regarding the latter risk factors, patients in at least PR prior to 
HSCT reached an survival plateau at >63% (n=30).
Summarizing the results, we established >1 prior ASCT as an 
independent risk factor for subsequent HSCT, which might be 
of importance especially in treatment of younger patients. We 
saw good responses with moderate TRM rates after “full inten-
sity conditioning” HSCT, resulting in a signifi cant better outcome 
compared to our RIC regimen. This data may imply, that earlier 
and more aggressive treatment has the potential to improve the 
still unsatisfying outcome in multiple myeloma.

P884
Introduction of differential KIR activation mediated 
patterns of NK cell cytotoxicity against myeloma
T. Stübig (1), Y. Hildebrandt (1), K. Jungk (1), A. Konielski (1), 
L. Lange (1), T. Binder (2), H. Duske (2), D. Atanackovic (1), 
B. Fehse (1), T. Eiermann (2), A. Zander (1), N. Kröger (1)
(1)University Cancer Center Hamburg-Eppendorf (Hamburg, 
DE); (2)University Medical Center Hamburg-Eppendorf 
(Hamburg, DE)

Natural Killer cells (NK cells) have the ability to recognise and 
kill malignant cells, like myeloma cells. Killer immunoglobulin 
like receptors (KIR) are a family of receptors that has activat-
ing and inhibitory function on NK cells. To clarify how KIRs 
are involved in MM cell cytotoxicity we investigated 3 different 
model systems for NK cell alloreactivity:
1) HLA-C/ HLA-C interaction model (KIR-Ligand model), 
2) HLA-C/ KIR receptor interaction model, and 3) impact of 

donor KIR haplotype.
Different myeloma cell lines having a C1/C1, C1/C2 or C2/C1 
HLA-C background and a NK cell line (NKL) were used for the 
experiments. NKL cells were transfected with human KIR2DL1 
and KIR2DL3 cDNA, respectively. NK cells from healthy donors 
were typed for expression of HLA-C molecules, KIR receptor 
expression or KIR haplotype. Thereafter NK cells were tran-
siently transfected with the siRNA or control siRNA against the 
KIR2DL1 or KIR2DL3 receptors. Functional analysis of the NK 
cell cytotoxicity was measured by their killing ability against the 
fore mentioned myeloma cell lines.
Using NK cells that have been genotyped as HLA-C1/C1, we 
observed a rescue of C1/C1 positive meyeloma cells in con-
trast to C2/C1 myeloma cells (12% cytotoxicity vs. 38% and 
45% cytotoxicity, respectively, p <0.05). We used NK cells from 
healthy donors, which express KIR2DL1 (recognizing C2) to 
evaluate whether receptors RNAi knockdown could increase the 
ability of NK cells to lyse target cells. Knockdown of KIR2DL1 
in NK cells results in a highly effi cient killing of a C2/C2 target 

cell. To evaluate whether KIR receptors are major inhibitory 
molecules, we used a NK cell line (wt NKL, a non expressor 
of KIR receptors) with high cytotoxic potential against all tested 
target cell lines. This NK cell line was transfected with KIR2DL1 
or KIR2DL3. C2 positive myeloma cell lines were signifi cantly 
rescued when exposed to KIR2DL1 transfected NK cells (wt 
NKL 72% vs. KIR2DL1 NKL 29%, p <0.05). Similar results were 
obtained when C1 positive target cell line was co- cultured with 
KIR2DL3 transfected NK cells. Testing the KIR haplotype model, 
we found that NK cells with an AA KIR haplotype showed the 
lowest killing capacity, while BB KIR haplotype had higher kill-
ing potential. (46% vs 59%, p=0,005) against target cells.
We have shown that NK cell cytotoxicity is signifi cant 
regulated by all 3 tested models. These data underline the 
importance of KIR receptor modulation on NK cell reactivity 
against myeloma cells.

P885
Bortezomib-including mobilization and conditioning is 
feasible in elderly multiple myeloma patients and can 
achieve negativization of the minimal residual disease
I. Attolico (1), R. Nuccorini (1), A. Amendola (1), C. Cimminiello (1), 
A. Fragasso (2), S. Pascale (1), S. Coluzzi (1), C. Scoca (1), 
M. Pizzuti (1), M. Poggiaspalla (1), D. Vertone (1), N. Filardi (1), 
A. Olivieri (1)
(1)San Carlo Hospital (Potenza, IT); (2)Madonna delle Grazie 
Hospital (Matera, IT)

Introduction: Autologous Stem Cell Transplantation (ASCT) is 
part of the treatment strategy in eligible patients (pts) with MM. 
High-dose melphalan (HDM:200 mg/m2) is the recommended 
conditioning before ASCT; synergistic effects of Bortezomib 
(BOR) and HDM are reported in vitro and in vivo. We started 
a phase 2 trial in MM elderly patients, fi t for ASCT, combining 
BOR, CY and dexamethasone (DEX) as induction and mobiliz-
ing therapy (CY-BOR), followed by ASCT with BOR-HD-MEL to 
evaluate the feasibility (safety and RRs) of this approach. 
Patients and methods: We enrolled 30 pts (17F/13M, median 
age: 65 yrs, range 52-77). Pts in at least PR after 4 CY-BOR 
courses were mobilized with BOR and DEX standard schedule 
with CY 3g/m2 (day 8). Pts collecting at least 2.5x106 CD34+/
kg underwent ASCT with HD-MEL (day-1) and BOR (1 mg/m2

on -6,-3,+1,+4), followed by thalidomide consolidation until 
Relapse/Progression. The percentage of plasma cells (PCs) 
in PBSC harvested and in bone marrow along different steps 
of therapy was assessed by 4 colour fl ow cytometry (FC) with 
CD38, CD45, CD56, CD138, CD19, CD27, CD28, CD117, 
kappa and lambda staining. DNAs were stored to evaluate 
MRD (with patient-specifi c probes) in the harvest and in vivo 
after ASCT. 
Results: Of 30 pts evaluable for response before ASCT, 22 
(73%) achieved at least PR and 20 (67%) were mobilized: 19 
(63%) of them were able to mobilize 2.5x106CD34+/kg and 
18 underwent ASCT. Median time for PMN engraftment was 11 
days (range 10-13) and 14 (range 12-20) for PLT 20.000/mcl.
We did not observe any grade 3/4 infections; 2 pts experienced 
a grade 4 neurologic toxicity. With a minimum follow up of 167 
days (median 590, range 167-956) 17/18 transplanted pts 
are alive: one died of Disease Progression. At day +90 after 
ASCT 16 pts are evaluable for response: all are responders 
(11 CR+nCR; 5 VGPR); 9 improved their response after ASCT. 
Fifteen patients were evaluated by Flow Cytometry in order to 
detect clonal plasmacells (cPCs) along several steps of treat-
ment: 3/15 pts achieved MRD clearance at day +90 (cPC 
<0.01%); only 1 pt achieved MRD negativity before ASCT. Flow 
cytometry evaluation of cPCs in the harvest from 13 patients, 
showed that the cPCs were <0.01% in 11 pts. 
Conclusions: ASCT with HDM and BOR is feasible in older 
patients, with very high RRs and without major toxicities. We 
need a longer follow up and a larger number of pts to assess if 
these results will translate in a benefi t in terms of outcome.
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P886
Fludarabine and busulfan x 4 conditioning prior to 
allogeneic haematopoietic cell transplant for high-risk 
multiple myeloma
A. Pawarode, S. Mineishi, J. Ferrara, E. Peres, T. Braun, J.E. 
Levine, G. Yanik, S. Choi, C. Kitko, P. Reddy, A. Jakubowiak, 
J. Connelly, S. Paczesny, J. Magenau, M. McNulty, D. Couriel
The University of Michigan (Ann Arbor, US)

Multiple myeloma (MM) is an incurable disease. Targeted 
chemo-biologic therapy and autologous hematopoietic cell 
transplant (HCT) are largely ineffective in controlling aggres-
sive MM. Although allogeneic HCT has the potential to cure 
the disease, the outcomes remain poor due to high treat-
ment-related mortality (TRM) from myeloablative condition-
ing, increased relapse from non-myeloablative regimens and 
possibly other issues that are specifi c to this patient popula-
tion and are less well understood. We explored feasibility 
and effi cacy of a myeloablative regimen, with fl udarabine and 
busulfan (FluBu4) [fl udarabine 40 mg/m²/d and busulfan 3.2 
mg/kg/d IV x 4 days] in patients (pts) with high-risk MM. High-
risk disease was defi ned by unfavorable cytogenetics [t(4;14), 
t(14;16), t(14;20), -13, -17/17p, hypodiploidy] or early relapse 
following autologous HCT. Since 2008, a total of 17 pts have 
been enrolled. The majority (n=10, 58%) had prior autologous 
HCT, with a median *HCT-specifi c comorbidity index (HCT-CI) 
of 3 (range, 0-6). Donor types included: 8 matched related, 
5 matched unrelated and 4 mismatched unrelated. Graft-
versus-host disease (GvHD) prophylaxis included tacrolimus/
methotrexate in 15 (88%) and tacrolimus/mycophenolate in 1 
(6%). Pt characteristics and MM status are shown in Table 1. 
All 17 pts tolerated the conditioning well, without early toxic 
deaths or graft failure. Common regimen related toxicities 
include mucositis (n=17, 100%) and mild transient liver func-
tion abnormality (n=9, 53%). Grade 3-4 mucositis occurred in 
5 pts (29%). Twelve pts (71%) developed acute GvHD, and 
this was grade II-IV in 7 (41%) and grade III-IV in 4 (23%). 
Chronic GvHD occurred in 10 pts (59%). With a median follow-
up of 238 (range, 23-899) days, the median overall survival 
has not reached; thirteen pts (76%) are still alive and 10 of 
them are without disease. Six pts (35%) had relapse of their 
myeloma, and 3 of them died. Only 1 pt without relapse had 
a transplant-related death due to idiopathic pneumonia syn-
drome. This pt had marginal pulmonary function pre-HCT, with 
HCT-CI of 3. There were no deaths related to GvHD; thus TRM 

was 6% only. The median progression-free survival was 373 
days (95% CI, 50-695). In summary, myeloablative HCT using 
FluBu4 conditioning for high-risk MM appears to be a feasi-
ble and promising platform to combine with newer therapeutic 
options for pts with high-risk MM.

P887
15 years of single-centre experience with stem cell 
transplantation for multiple myeloma
V. Maisnar, J. Radocha, P. Zak, M. Lanska, A. Zavrelova, 
M. Cermanova, M. Kmonicek, L. Jebavy, J. Maly
Charles University Hospital (Hradec Kralove, CZ)

Introduction: Autologous stem cell transplantation (ASCT) 
became standard of care for patients with multiple myeloma 
(MM) under the age of 65 years. We routinely perform ASCT for 
newly diagnosed MM since 1996 in our department.
Patients and methods: We retrospectively analyzed all 286 
transplants in 186 patients done for MM from 1996 till 2010. 
271 transplants were autologous (254x Mel200, 17x Mel100 
for elderly patiens or as salvage regimen), 15 transplants were 
allogenic (13x reduced-intensity conditioning Bu-Flu-ATG or 
Flu-Cy, 1x myeloablative Bu-Mel, 1x twin sibling). Median age 
of patients was 58 years (27-75). We analyzed overall survival 
(OS) and progression-free survival (PFS) regarding condition-
ing, stage, complete or very good partial remission (CR, VGPR) 
achievement, renal impairment, single vs. double transplant 
and use of new drugs (thalidomide and bortezomib).
Results: Estimated 15-years survival of the whole set of patients 
is nearly 40%. Patients who underwent double auto-allogenic 
transplantation as primotherapy had signifi cantly lower PFS 
(p= 0.001) and also OS (p=0.018) compared to those who had 
only ASCT. Patients with renal impairment had signifi cantly 
shorter OS than those without (p=0.03). Patients with Mel100 
conditioning had trend towards worse OS than those with 
Mel200, however statistical signifi cance was borderline. We 
observed trend towards better outcome in patients treated with 
new drugs. Reaching CR or VGPR was surprisingly not trans-
lated into better OS and PFS. Also stage of the disease and 
whether single or double transplant was used did not make any 
signifi cant difference in the outcome.
Conclusion: Stem cell transplantation greatly improved outcome 
of patients with MM. Poor outcome of allogenic transplantation 
in our group of patients is related to high transplant related mor-
tality (20% vs. 0.3%) and unexpected high relapse rate. How-
ever in this group are two long term survivors who are disease 
free for more than 10 years. There is an obvious trend towards 
better survival, when new drugs are incorporated at any time 
in the course of the disease as an addition to ASCT. This fact 
supports hypothesis that use of these drugs before ASCT could 
further improve long-term outcome in all patiens with MM. Our 
results also suggest that Mel100 regimen is insuffi cient and 
other treatment options should be offered to older patients. This 
is in good agreement with results of recent clinical trials.
Supported by project MZO 00179906.

P888
Multiple myeloma and severe renal impairment: a safe 
preparative regimen proposal for autologous stem cell 
transplant
V. Fiaccadori, F. Ripamonti, L. Pochintesta, M. Rossi, 
P. Bernasconi, D. Caldera, A.A. Colombo, D. Troletti, A. Corso, 
S. Mangiacavalli, C. Esposito, E.P. Alessandrino
Foundation IRCCS Policlinico San Matteo (Pavia, IT)

Autologous stem cell transplantation (ASCT) is a well estab-
lished procedure to consolidate remission in patients with mul-
tiple myeloma (MM); current guidelines recommend the use of 
Melphalan given as a single agent at the dosage of 200 mg/m2

in patients up to 65 years old. The presence of comorbidities 
like cardiac disfunction, neuropathy or renal impairment require 
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dose reduction to lower the risk of therapy-related toxicity. In 
our institution patients MM and renal impairment, defi ned as a 
stable serum creatinine level above 1.5 mg/dl, receive melpha-
lan at the dose of 160 mg/m2; patients already on hemodyalisis 
undergo the procedure before and four hours after melpha-
lan infusion, while the ones with renal failure but dyalisis free 
receive the drug in a hyperhydration preparative regimen. Hae-
mopoietic stem cell support is cleared of DMSO (dimetilsulfos-
sido) and given 36 hours (day 0) after melphalan infusion.
From 2003 to 2010 256 patients with MM and amyloidosis under-
went ASCT in our division; eleven of them had renal impairment 
(8 MM, 2 Amyloidosis, 1 Crystalcryoglobulinemia): seven were 
males, four females, median age was 50 years (range 30-65), 
median creatinine value was 4 mg/dl (range 1.5-9), median 
creatinine clearance was 20 ml/min (range 9-62). Status of 
disease at transplant was complete remission in one patient, 
near complete remission (nCR) in two patients, very good par-
tial remission (VGPR) in one patient, partial remission (PR) in 
four patients, while three patients had active disease. Median 
Melphalan dose was 140 mg/mq (range 90-200), administered 
at day -2 and followed by autologous peripheral stem cells infu-
sion at day 0 after DMSO removal (median number of CD34+:
5 x 106 cells/Kg, range 4-8). All patients engrafted, with a median 
time to engraftment of 12 days (range 10-21). Median duration 
of hospitalization was 23 days (range 19-31). We observed 
grade II oral mucositis in three patients, one ARDS-like pulmo-
nary, one severe gut mucositis. With a median follow up of 26 
(range 1- 60) nine patients are alive, two died for progression of 
disease; seven patients achieved a favourable response (4 CR, 
1 VGPR, 2 PR), two have stable disease. Of the six people on 
hemodyalisis one died of disease progression and one became 
hemodyalisis free after transplant.
These data suggest that autologous stem cell transplant is fea-
sible and safe in this subset of patients and that dose reduction 
doesn’t jeopardize its effi cacy.

P889
Effi cacy and outcome of allogeneic transplantation 
in rare myeloma
C. Morris (1), S. Iacobelli (2), L. Garderet (3), A. van Biezen (4), 
M. Drake (5), G. Gahrton (6)
(1)Centre for Cancer Research and Cell Biology (Belfast, UK); 
(2)University of Molise (Molise, IT); (3)Saint Antoine Hospital 
(Paris, FR); (4)Leiden University (Leiden, NL); (5)Belfast City 
Hospital (Belfast, UK); (6)Karolinska Institute & Huddinge 
University (Stockholm, SE)

The rare Myelomas, IgD, IgE and IgM (but not non-secretory, 
NS) are known to have a poor prognosis both with conventional 
therapy and autologous transplantation. Little is known about 
the impact of allogenic transplantation in these conditions.
Using the EBMT database (Med A and Med B) we have con-
ducted a retrospective study of 1437 patients with myeloma 
who underwent allogenic transplantation between 1985 and 
2009 with complete data for age, sex and type of myeloma. 
There were 795 IgG, 275 IgA and 285 bence jones (BJ) 
myelomas (common myelomas) with 26 IgD, 5 IgM and 52 
NS with no IgE myelomas. There was no difference between 
the groups, common IgD/IgM NS in the age, Sex, Albumin, 
Calcium, Creatinine, HB and Salmon Durie stage at diagno-
sis. Time to transplantation was similar in all groups as was 
the proportion of patients having standard myeloablative or 
reduced intensity conditioning and T cell depletion or use of 
TBI. Serum 2M was higher in the IgD/IgM groups (P=0.011). 
The rare myelomas had a better response to initial therapy; 
the proportion of CR in the 3 groups was common; 16.3% IgD/
IgM; 28% and NS; 42.5% (P=0.01). Overall survival and pro-
gression free-survival appeared worse in the rare myelomas: 
common myeloma; 30.6/15.6 months, IgD/IgM; 16.2/16.2 
months and NS; 45.0 and 14.9 months respectively. Due to 
crossing of the curves the signifi cance of these differences 
were diffi cult to interpret, but some tests showed that the 

IgD/IgM group were signifi cantly worse than the other groups. 
There was no difference between the groups with respect to 
engraftment, transplant related mortality, relapse and graft 
versus host disease.
Further studies will be undertaken in patients having a stand-
ard (myeloablative) or RIC conditioning but numbers in the rare 
groups are small.

P890
Prognosis of multiple myeloma patients after autologous 
stem cell transplantation in the last decade. 
Comparison of two cohorts with different induction 
treatment approaches
M. Batlle, A. Oriol, I. Llombart, C. Motlló, Y. González, S. Vives, 
M. Moreno, J.M. Sancho, C. Ferrà, B. Xicoy, J.M. Ribera
Hospital Germans Trias (Badalona, ES)

Background: Bortezomib or IMID-based induction regimens 
have improved pre-SCT overall and complete remission (CR) 
rates in MM patients. However, post-SCT results and dis-
ease-free survival (DFS) are only marginally superior to those 
obtained with dexamethasone-based inductions. In avail-
able randomized trials, overall survival (OS) has not substan-
cially changed regardless of the fi rst line pre-SCT induction 
administered.
Patients and methods: Data of two cohorts of patients with a 
newly diagnosed MM, treated in a single centre and submit-
ted to ASCT in fi rst response were collected. The fi rst cohort 
(C1: 1999-2005) received dexamethasone and anthracyclin-
based induction before ASCT and bortezomib and/or IMIDs 
at relapse. The second cohort (C2: 2005-2009) received 
IMIDs and/or bortezomib fi rst line followed by ASCT and 
were treated at relapse with the same or alternative drugs. 
All patients had at least one year follow-up after ASCT. Post-
ASCT CR rates, time to progression (TTP), event-free survival 
(EFS), time to next treatment (TNT) and OS were compared 
for both cohorts.
Results: Out of 141 potential ASCT candidates diagnosed dur-
ing both periods, 88 received an ASCT after induction (N=49 in 
C1, N=39 in C2). Their median age was 58 years (range 32-68). 
Both cohorts were comparable in terms of gender, age, type 
of myeloma and stage. Median time from diagnosis to ASCT 
was 34 weeks (range 14-80 weeks). Post-SCT CR rates were 
35% for C1 and 61% for C2 (p=0.025). During the fi rst year 
post-ASCT 6 patients died due to toxicity or infection (12%), 
3 relapsed (6%) and 1 died of unrelated causes among 49 
patients at risk in C1. During the same period, 1 patient died 
due to progression (2%) among 39 patients at risk in C2. Both 
the probability of death of any cause (p=0.012) and the prob-
ability of infectious or toxic death (p=0.025) were signifi cantly 
higher for C1 during 1-yr post-SCT.
After a median follow-up of 6 years for C1 and 3 years for C2, 
outcome endpoints are shown in the table. 
Conclusion: In our experience, patients with MM who received 
chemotherapy with dexamethasone and anthracyclins as fi rst 
line induction presented an increased risk of death during the 
fi rst year post-ASCT compared with those receiving borte-
zomib or thalidomide. Post-ASCT CR rates and survival were 
superior for patients treated with bortezomib or thalidomide 
as induction.
Supported in part with grants P-EF-09 from FIJC and 
RDO6/0020/1056 from RTICC.
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P891
Allo-HSCT enhances the therapeutic effect of 
lenalidomide
V. Montefusco (1), F. Spina (1), E. Zamagni (2), G. Saporiti (3), 
F. Patriarca (4), M. Galli (5), C. Crippa (6), L. Farina (1), A.M. 
Cafro (7), P. Corradini (1)
(1)Fondazione IRCCS Istituto Nazionale dei Tumori (Milan, IT); 
(2)Institute of Hematology and Medical Oncology L. & A. 
Seràgnoli (Bologna, IT); (3)Fondazione Ospedale Maggiore 
Policlinico, Mangiagalli e Regina Elena (Milan, IT); (4)University 
Hospital (Udine, IT); (5)Ospedali Riuniti (Bergamo, IT); 
(6)Spedali Civili (Brescia, IT); (7)Niguarda Ca’Granda Hospital 
(Milan, IT)

Lenalidomide (Len), a highly effective drug against multiple 
myeloma (MM), acts through several mechanisms, such 
as a direct cytotoxic effect, anti-angiogenesis, microenvi-
ronment modifi cations, and immunomodulation. The latter 
property is particularly interesting in the allogeneic hemat-
opoietic stem cell transplantation (Allo-HSCT) setting, since 
Len may interact favourably with the graft-versus-myeloma 
(GVM) effect. Preliminary results from retrospective studies 
on heterogeneous patient populations have suggested that 
Len is more effective when given after Allo-HSCT. In order to 
verify this observation, we are conducting a case-matched 
analysis of Len after autologous stem cell transplantation 
(Auto-HSCT) or Allo-HSCT. The hypothesis is that Len may 
be more potent when administered after Allo-HSCT. In this 
retrospective study the matching criteria was represented by 
the number of treatment lines received before Len. In an 
attempt to uniform the treatment regimens, an intra-centre 
matching was required. To November 2010 we collected 
data from 20 patients in each group. Baseline characteris-
tics between Auto and Allo patients were similar, except for 
age at diagnosis (57 years, range 45-70, in Auto patients; 47 
years, range 29-55, in Allo patients; p=0.0005). The median 
number of previous lines of treatment was 3 (range 1-6) for 
both groups. Eighteen out 20 Allo patients received Allo-
HSCT after the fi rst line. Sixteen (80%) Auto and 19 (95%) 
Allo patients received bortezomib in previous lines. Simi-
larly, 14 (70%) Auto and 12 (60%) Allo patients were previ-
ously treated with thalidomide. Len was always combined 
with dexamethasone. Best responses were for Auto and Allo 
patients as follows: 2 vs. 2 CR, 4 vs. 7 VGPR, 3 vs. 4 PR, 
3 vs. 3 PR, 7 vs. 4 PD. Time to the best response was 2.5 
months (range 1-6) for Auto, and 3.5 months (range 1-19) for 
Allo patients. One year and 2 year progression-free survival 
were 28% and 9% for Auto patients, and 61% and 61% for 
Allo patients (p=0.03), respectively. Two years overall sur-
vival was 55% for Auto and 89% for Allo patients (p=0.03). 
Similar results were observed regardless of previous tha-
lidomide treatment. No unexpected toxicities were reported. 
Two (10%) patients had a worsening of a pre-existent exten-
sive chronic GVHD. 
In conclusion, the preliminary data of our study support the 
hypothesis that Len is synergistic with the GVM effect, still 
retaining a favorable toxicity profi le.

P892
Inhibitory KIR 2DL5 infl uences the outcome of autologous 
haematopoietic stem cell transplantation for multiple 
myeloma
R. Littera (1), T. Marras (1), A. Ledda (1), R. Floris (1), 
M. Greco (1), M. Usai (1), M. Simbula (1), N. Orrù (2), M. Arras (1), 
G. Piga (1), F. Piras (1), P. Paganelli (1), A. Vacca (1), G. Caocci 
(1), C. Carcassi (3), G. La Nasa (3)
(1)Azienda ASL Cagliari (Cagliari, IT); (2)University of Cagliari 
(Cagliari, IT); (3)Azienda ASL Cagliari & University of Cagliari 
(Cagliari, IT)

Autologous hematopoietic stem cell transplantation (AHSCT) is 
recommended for the treatment of patients with active multiple 

myeloma who are under 65 years of age and do not suffer from 
other serious comorbidities. However, although this therapeu-
tic approach remains the only potential cure, not all patients 
achieve complete remission. Indeed, about 40% of treated 
patients become resistant to chemotherapy and present with 
relapse following AHSCT. Clearly the patient’s response to 
chemotherapy is infl uenced by a number of factors, capable 
of modifying the outcome of the transplant procedure. It is not 
unlikely that immunogenetic factors play a role, particularly the 
reactivity of natural killer (NK) cells and polymorphisms of killer 
cell immunoglobulin-like receptor (KIR) genes. The present 
study was designed to investigate the possibility of a relation-
ship between KIRs and the outcome of AHSCT. 
Fifty-two patients received AHSCT for multiple myeloma in our 
Center from April 2003 to October 2010. Induction therapy con-
sisted of thalidomide-dexamethasone (32 subjects) combined 
with bortezomib (20 subjects). Both KIRs and their respec-
tive HLA Class I ligands were studied in all recruited subjects. 
The KIR gene frequencies of our patients overlapped well with 
those of the general population which was represented by 181 
healthy individuals of the Sardinian Voluntary Bone Marrow 
Donor Registry.
Twenty-eight patients (54%) achieved complete remission (CR) 
or a very good partial response (VGPR). The remaining 24 
patients (46%) only achieved a partial response (PR) and/or 
relapsed (R). 
A statistically signifi cant difference was observed between 
these two groups of patients for the 2DL5 inhibitory KIR gene, 
KIR 2DL5 [CR/VGPR = 35.7% vs PR/R = 83.3%, hazard risk 
(HR) = 0.24, 95% confi dence interval (CI) 1.3 – 58.4, P =.02].
Patients carrying only 5 of the 7 possible KIR genes responsi-
ble for inhibitory functions had a four-fold lower risk for devel-
oping relapse (HR=0.24). If our data are confi rmed, then this 
parameter may become a useful tool for the identifi cation of 
patients at high risk for relapse who require careful monitoring 
during AHSCT.

P893
Melphalan 100 mg/m² with stem cell support as 
fi rst-relapse treatment is safe and effective for 
myeloma patients with long remission after autologous 
stem cell transplantation
C. Blimark, L. Veskovski, M. Brune, J. Westin, E. Holmberg, 
M. Hjorth, S. Rodjer, P.O. Andersson, U.H. Mellqvist
Section Of Hematology and Coagulation (Gothenburg, SE)

Introduction: High-dose melphalan (200 mg/m2) followed by 
autologous stem cell transplantation (ASCT) is stille the back-
bone of standard therapy for younger patients. Yet, multiple 
myeloma is a chronic disease and the vast majority of patients 
relapse after primary treatment. For patients in fi rst relapse there 
is no consensus on which regimen should be used, sequencing 
therapy or multidrog combinations, which is refl ected by the lack 
of randomised trials adressing this question. However, the fact 
that many patients experience a good and durable response to 
primary ASCT raises the important question whether to retreat 
with the same regimen or to introduce a new line of therapy. If 
patients retain sensitivity to previous treatment at relapse, other 
agents could be reserved for later use. A second ASCT could 
however result in considerable toxicity in this setting and lower 
doses of melphalan might be preferable.
Aims: To evaluate the response rate, toxicity and survival (also 
in relation to response duration of fi rst ASCT) for patients in fi rst 
systemic relapse treated with melphalan 100 mg/m2 and stem 
cell support (MEL 100).
Results: Sixty-six patients, with a median age of 61 years, 
were treated with MEL 100. The overall response was 79% 
(23% VGPR, 56% PR) and no treatment-related mortality was 
observed. There was limited, mostly hematological toxicity, and 
many patients could be treated in an out-patient fashion. The 
median stay in hospital the fi rst 30 days was 3 (range 0-90). 
With a median follow-up of 23.8 months (range 3.5-86.9), the 
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median progression free survival (PFS) was 8.5 months and 
the median overall survival was 24.1 months. A regression 
analysis of the correlation between fi rst and second remission 
suggests that patients with a PFS of 22 months or more in fi rst 
remission had most benefi t from MEL 100: median PFS was 
then 10 months.
Conclusion: We suggest that, when autologous stem cells are 
collected up-front, one should be aiming at a surplus. MEL 
100 could then be a possible treatment alternative at relapse, 
especially for patients who had a durable response after fi rst 
ASCT.

P894
Myeloma cell contamination of peripheral blood stem cell 
harvests estimated by multiparametric fl ow cytometry: 
potential correlation with disease outcome
P. Ganeva, N Stoyanov, I. Tonev, T. Dikov, L. Garcheva, 
C. Botev, T. Yancheva, S. Hristova, G. Balatzenko, M. Minchev, 
G. Mihaylov, M. Guenova
Hospital for Hematological Diseases (Sofi a, BG)

High-dose therapy and autologous stem cell transplantation 
(ASCT) remains an integral component of the myeloma treat-
ment algorithm for patients considered eligible for the proce-
dure. Recent studies suggest that the presence of malignant 
plasma cells in the peripheral blood stem cell harvest (PBSCH) 
may correlate with the clinical outcome after high dose chemo-
therapy followed by ASCT.
Objectives: To estimate the presence and the proportion of 
plasma cells (PC) in PBSCHs in correlation with clinical data.
Methods: PBSCHs from 30 myeloma patients (21 men and 9 
women, n=30) who underwent ASCT were studied by 6-color 
fl ow cytometry (FCM) using the following combination of fl uoro-
chrome-conjugated antibodies, CD38/CD56/CD45/CD117/
CD138/CD19. Response to therapy was assessed at the time 
of mobilization, at day +100 and at the end of the study after 
14 months median period of follow up. The 2006 International 
Myeloma Working Group criteria were applied as follows: com-
plete response (CR) (n= 8), very good partial response (VGPR) 
(n=8), and partial response (PR) (n=14). Mobilization regimens 
included G-CSF (n=30), Cyclophosphamide (n=3), Plerixafor 
(n=2). The Chi-square and Fisher exact tests were used to 
compare differences between nominal variables and the Mann-
Whitney U test for continuous variables.
Results: Plasma cells bearing CD138+CD38+CD45+CD19+C
D117-CD56- immunophenotype were identifi ed in 29/30 cases. 
The mean PC percentage by FCM was 0,029% (0-0,27%). 
Plasma cell contamination in PBSCHs showed positive correla-
tion with (1) the degree of bone marrow infi ltration by morphol-
ogy (Pearson correlation 0,62; p=0,000) and (2) monoclonal 
immunoglobulin levels (Pearson correlation 0,4; p=0,043) at 
mobilization. Importantly, patients who achieved CR at day 100 
had ten-fold lower PC in the PBSCH than those with VGPR 
or PR (mean 0,005% vs. 0,046% Mann Whitney U, p=0,02). 
Moreover, at latest follow-up, patients in CR showed signifi -
cantly lower levels of contamination compared to the VGPR/PR 
group (mean 0,0046% vs. 0,03%, p=0,006).

P895
Allogeneic stem cell transplantation in multiple myeloma
A.J. González, S. González, A.P. González, E. Alonso, 
P. Palomo, C. Rayón, C. Vallejo
Hospital Universitario Central de Asturias (Oviedo, ES)

Background: Allogeneic stem-cell transplantation (allo-SCT) 
is a potentially curative therapeutic approach for patients with 
multiple myeloma (MM). However, the role of allo-SCT is con-
troversial due to the high attributable procedure-related mortal-
ity previously reported. 
Objective: To analyze morbidity and mortality of patients with 
MM undergoing allo-HSCT. Patients and method: during the 

last three years, 20 patients (12 male, and 8 female) with MM 
underwent allo-SCT in our institution. Conditioning regimen 
was with fl udarabine (150 mg/m2), melphalan (140 mg/m2) and 
thymoglobulin (1.5-3 mg/kg) in 80% of the patients. Prophylaxis 
for graft versus host disease (GVHD) consisted of cyclosporin 
A plus short methotrexate (x4). All patients were nursed in sin-
gle rooms with high-effi ciency particulate air fi lter. Antibiotic 
prophylaxis consisted of trimethoprim-sulfamethoxazole, cipro-
fl oxacin, fl uconazole and acyclovir. 
Results: Median age was 50 years (range: 36-63). Sixteen 
patients (80%) had advanced stage II/III MM. Median of pre-
vious lines of therapy was 4.5 (range: 1-6). All patients had 
received at least one prior autologous transplantation. Ten 
transplants were from a sibling donor and 10 from unrelated 
donors. Median follow up was 12.5 months (range: 1-37). 
Median hospital stay was 33 days (range: 26-41). No graft fail-
ure was observed. No patient had severe toxic or infectious 
complications during the admission. Acute GVHD developed in 
8 patients (40%) (all grade II), and chronic GVHD in 6 patients 
(30%). Five patients (25%) required re-hospitalization. After 
allografting, 7 patients (35%) achieved complete remission, 
and 5 (25%) achieved partial remission. Transplant related 
mortality was 10 % (2 patients), one due to septic shock (at 
day +104), and one due to refractory progressive G-I GVHD 
(at day +216). 
Conclusions: Allo-SCT with fl udarabina-melphalan-ATG showed 
to have a benefi cial immunological effect for patients with mul-
tiple myeloma (graft versus myeloma activity). In addition, the 
procedure was associated with a low mortality rate for heavy-
treated patients with a high average age, undergoing a second 
or third transplant.

P896
Peripheral stem cell apheresis in multiple myeloma 
in the era of new agents
S.M. Bakanay, E. Ayyildiz, M. Arat, P. Topcuoglu, E. Soydan, 
K. Dalva, S.C. Bozdag, F. Demir, T. Demirer, O. Arslan, M. Ozcan, 
G. Gurman, M. Beksac, O. Ilhan
University Medical School (Ankara, TR)

Objectives: High dose melphalan supported by autologous 
peripheral stem cell transplantation (APSCT) is the standart 
treatment in multiple myeloma(MM). The amount of infused 
CD34+ cells is the major parameter determining the hemat-
opoietic recovery after transplantation. Patient’s age, previous 
treatments and mobilization protocol can affect the success of 
mobilization. The aim of this study was to investigate the effects 
of different protocols on the stem cell mobilization. 
Methods: Stem cell mobilization procedure was started if the 
patients had  partial response after  1 step anti-myeloma 
therapy. Either granulocyte colony stimulating factor (GCSF) 
alone or chemotherapy (CT) + GCSF was used. Apheresis 
was started according to the peripheral CD34 count (>10/ l) on 
day 4/5 after GCSF alone (GCSF 10 g/kg/day) or when leu-
cocyte count >1000/mm3 after a nadir of CT + GCSF. The tar-
getted CD34+ cell count was 2x106/kg, ideally 5x106/kg and 
8-9x106/kg for two autologous transplants. 
Results: 142 peripheral stem cell mobilization procedure was 
performed on 137 MM patients (F/M= 59/78; median age=56 
(range 34-72)). 101 patients received GCSF alone and 41 
received CT+GCSF. The CT protocols used for mobilization 
were cyclophosphamide (CY) (n=19), CY+Etoposide (n=7), 
CY+bortezomib+dexamethasone(n=6), Dexamethosone+C
Y+Etoposide+Cisplatin (n=6) and Vincristin+Adriamycine+ 
Dexamethosone (n=2) When patients mobilized for the 
second time after one APSCT and patients mobilized with 
plerixafor excluded, 5x106/kg and 2x106/kg CD34+ cells 
could be collected in 79.8% and 98.5%, respectively. 4 (3%) 
patients had mobilization failure; 2 had received APSCT and 
1 had received 6 courses of lenalidomid before. The amount 
of CD34+ cells mobilized after CT+GCSF were signifi cantly 
more than GCSF alone (median 7.16 (0.65-15.9) vs 8.85 
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(2.5-58.8) x106/kg; p=0.001). There was no signifi cant differ-
ence between patients who received bortezomib based pro-
tocols before mobilization and who did not in terms of CD34+ 
cell mobilization (median 7.44 (1.07-58.8) vs 7.27 (0.65-32.9) 
x 106/kg; p=0.803). 
Conclusion: Treatment with new agents (e.g. bortezomib) 
before mobilization or as a part of the mobilization protocol 
does not seem to have negative effect on stem cell mobilization. 
Our experience on limited number of patients also demonstrate 
that a second mobilization is feasible after ASCT. CT+GCSF or 
GCSF+plerixafor can be used for mobilization failure.

P897
Autologous stem cell transplantation following heart 
transplantation for AL amyloidosis
F. Ripamonti, V. Fiaccadori, M. Rossi, L. Pochintesta, 
P. Bernasconi, D. Caldera, A.A. Colombo, D. Troletti, C. Pellegrini, 
G. Palladini, G. Merlini, M. Viganò, E.P. Alessandrino
Foundation IRCCS Policlinico San Matteo (Pavia, IT)

Aim of the study is to evaluate the outcome of three patients 
with amyloidosis AL who received orthotopic heart transplant 
(HT) followed by autologous stem cell transplantation (ASCT).
Case 1: 44 years old man diagnosed with cardiac amyloidosis 
in 2008 underwent HT in July 2009 and ASCT 12 months after. 
Peripheral Stem cell harvest was obtained with HD-ARA-C and 
G-CSF. Melphalan (140 mg/mq) was used as preparative regi-
men in a single administration, followed by infusion of 5.4x106/
kg CD34+ cells, after DMSO removal. Neutrophil engraftment 
was reached at day +16; treatment related toxicity was rep-
resented by grade II mucositis and transient elevation of cre-
atinine level up to 2 mg/dl. At day +109 patient is in complete 
remission, with good cardiac and renal function.
Case 2:46 years old woman received a orthotopic HT for AL 
amyloidosis with cardiac impairment three months after diag-
nosis; stem cell were harvested with G-CSF stimulation and 
ASCT was performed 5 months after HT, using Melphalan (140 
mg/mq); 5x106 CD34+ cells were infused after 48 hours. Early 
complications were CMV reactivation (day +11) and perien-
graftment respiratory distress syndrome (day +14). Neutrophil 
engraftment was observed at day +15. At day +100 free lambda 
light chains dropped from 776 mg/dl to 99.4 mg/dl, serum cre-
atinine stabilised on 1.7 mg/dl, NT-pro-BNP fell from 3032 to 
551 ng/l. With a follow up of 3 years cardiac function is good 
and serum parameters are stable.
Case 3: 46 years old woman was diagnosed with AL amyloido-
sis with cardiac disfunction and 10-15% bone marrow plasma-
cells; she underwent 2 cycles of chemotherapy with Melphalan 
and Dexamethasone and then two cycles of therapy with Borte-
zomib and Dexamethasone, achieving a good partial response; 
16 months after diagnosis she underwent a orthotopic HT. 
Peripheral stem cell harvest was performed by stimulation with 
G-CSF; Melphalan at the dosage of 140 mg/m2 was used as 
conditioning regimen to ASCT, and 4.22x106/kg CD34+ cells 
peripheral stem cells were infused in two consecutive days. 
Neutrophil engraftment was observed at day + 12 and early tox-
icities were represented by moderate hepatotoxicity and grade I 
mucositis. At one year from transplant serum immunofi xation is 
negative, serum creatinine and NT-pro-BNP are normal.
Our experience in this subset of patients is encouraging; more-
over our data show that peripheral stem cell harvest can be 
safely performed using high dose chemotherapy and G-CSF.

P898
Double early or late salvage auto stem cell transplantation 
in multiple myeloma patients
A. Dmoszynska, D. Jawniak, J. Manko, M. Wach, A. Walter-
Croneck, W. Legiec, M. Cioch
Medical University of Lublin (Lublin, PL)

Only few publications address effi cacy and safety of double 
auto stem cells transplantation (ASCT) in multiple myeloma 
patients. We made a retrospective analysis of 51 patients with 
double ASCT performed in our centre between 2000-2010. We 
have analysed patients with planned, second ASCT performed 
up to 6 months after fi rst ASCT (tandem) and late ASCT applied 
as a salvage therapy in relapsed multiple myeloma patients. 
The median time tandem transplant was 5 months (range 3-6) 
and between double as a salvage therapy was 20 months 
(range 13-74). Tandem ASCT was performed in 32 patients 
and salvage ASCT in 14 pts, 5 pts received 3rd ASCT. Median 
age at the time of tandem ASCT was 50.5 years (range 34-65) 
and salvage ASCT 52.0 years (range 43-58). Median number 
of prior lines of therapy was 3 (range 2-4) for tandem group and 
6 (range 3-8) for salvage group. Majority of patients in tandem 
group has been treated with VAD (vincristine, adriamycin, dex-
amethasone) or thalidomide + dexamethasone. The patients 
from salvage group received CTD (cyclophosphamide, tha-
lidomide, dexamethasone) or PAD protocol (bortezomib, adri-
amycin, dexamethasone). All patients from tandem group used 
stored peripheral stem cells, in salvage group 20% of patients 
were remobilized using etoposide regimen. Conditioning regi-
men used for both group was melphalan 200 mg/m2. Character-
istics of response and toxicity in tandem and salvage ASCT in 
tab. 1 and 2 are presented. Double ASCT is safe and effective 
procedure which should be reconsidered in multiple myeloma 
relapsing patients especially in pts in whom relapse occurred 
after 1 year from fi rst ASCT and may be performed even more 
than two times. Double ASCT is effective with acceptable toxic-
ity both in early phase of disease and as a tandem procedure 
and in late phase as a salvage therapy.

P899
Induction of OPN by HGF in multiple myeloma cells and 
induction of MMP9 expression by OPN via PI3K/AKT 
pathways in BMSCs
J.I. Oh (1), J. Park (1), C. Lee (1), I. Kim (1), H.-J. Yoon (2), 
K.-S. Ahn (1), S. Park (1), B.K. Kim (1), S.-S. Yoon (1)
(1)Seoul National University Hospital (Seoul, KR); (2)Kyoung-
Hee University (Seoul, KR)

Various factors present in the bone marrow microenviron-
ment affect the progression of multiple myeloma. Hepatocyte 
growth factor (HGF), one of these factors, as a c-Met ligand, 
activates mitogenic activation protein kinase (MAPK). OPN 
binds with integrins and CD44 variants and activates cell 
signaling involved in invasiveness, angiogenesis and bone 
remodeling. Increasing lines of evidence provide that HGF 
and OPN, respectively, play a critical role in the progression of 
multiple myeloma (MM). However, mechanisms by which HGF 
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modulates the expression of OPN associated with induction of 
matrix metalloproteinases still remain unknown. In this study, 
we found that HGF released from bone marrow stroma of multi-
ple myeloma patients was correlated with the expression levels 
of OPN in multiple myeloma cells. HGF activated MAPK and 
PI3K/AKT pathways but the expression of OPN mediated by 
HGF was not suppressed by PI3K inhibitor (LY294002) but by 
MEK inhibitor (PD98059). Besides, we observed that MMP-9 
mRNA was increased in bone marrow stromal cells (BMSCs) 
treated with OPN. However its expression was suppressed 
by PI3K inhibitor (LY294002). Our data show that PI3K inhibi-
tor effectively inhibited the MMP9 mRNA expression in both 
OPN alone treatment and co-treatment with OPN and HGF in 
BMSCs. Induction of OPN by HGF in MM cells could be one of 
the major factors for the progression of MM through interaction 
of MM cells and BMSCs.

P900
Non-myeloablative allogenic haematopoietic stem cell 
transplantation is a possibly curative strategy for patients 
with multiple myeloma in remission
Z. Diez Gallarreta, L. Yáñez, A. Bermúdez, G. Pérez Vázquez, 
A. Cuesta, J. Monge, B. González-Mesones, M. López Duarte, 
R. Pérez Montes, C. Richard, A. Iriondo
University Hospital Marqués de Valdecilla (Santander, ES)

State of the art: The role of allogenic haematopoietic stem cell 
transplantation (AHSCT) in multiple myeloma (MM) is uncer-
tain. In historical reports, a high transplant-related mortality and 
a low survival have been described after AHSCT with ablative 
conditioning regimens.
Study design: We retrospectively reviewed the outcome of 25 
patients with MM receiving an AHSCT in our hospital between 
2001 and 2009. Results were analysed with SPSS statistical 
package.
Patients and characteristics: Median age was 55 years (range: 
35-64) and 15 patients were male. Patients received a median 
of 2 therapy lines prior to AHSCT and 19 underwent autologous 
HSCT previously. Median time between diagnosis and AHSCT 
was 35 months. Six patients were in complete response (CR), 
7 in partial response (PR) and 12 were refractory (REF) at 
AHSCT time. All patients underwent non-myeloablative condi-
tioning regimen (20 FluMel, 3 Bu2Flu). Donor was HLA identical 
in all cases (4 non-related). Fourteen patients received bone 
marrow-HSC and 11 peripheral blood-HSC. As graft-versus-
host disease (GVHD) prophylaxis, cyclosporine combined with 
methotrexate (14 patients) or with mycophenolate (11 patients) 
was administered.
Results: Median follow up was 15 months (range: 1-86). Over-
all survival (OS) at 60 months was 35%; those who reached 
CR at AHSCT time showed a signifi cantly higher survival 
(p=0.014) compared with those who were in PR or REF (80%, 
68% and 10% respectively at 60 months). We observed a 
higher OS in patients treated before AHSCT with new agents 
(bortezomib or IMIDs) than in patients exclusively treated with 
chemotherapy (75% versus 35%, p=0.14). Twelve patients 
(48%) achieved CR after AHSCT. Acute and chronic GVHD 
incidence was 32% and 36% respectively. Acute GVHD devel-
opment was associated with a lower 2-year OS (78% ver-
sus 65%, p=0.064). Transplant related mortality (<100 days) 
was 20% (GVHD± infection) and all of these deaths occur in 
patients with REF disease. At present, 11 patients (48%) are 
alive (6 in CR, 4 in PR and 1 REF) and 13 died [MM: 6 patients 
(46%), GVHD±infection: 3 patients (23%) and other causes: 
4 patients (31%)]. Ten of thirteen deaths occurred in patients 
that were REF.
Conclusions: We conclude that AHSCT can be considered a 
curative strategy with an acceptable mortality rate in patients 
with MM who achieve good response (CR or PR) prior to 
AHSCT. However, this procedure does not improve neither sur-
vival nor response rates in REF patients.

P901
High-dose therapy with autologous transplant support 
in 140 patients with multiple myeloma over 11 years 
(1998-2009)
R.-M. Hamladji, R. Ahmed Nacer, A. Talbi, M. Benakli, 
R. Belhadj, F. Mehdid, F. Harieche, N. Rahmoune, F. Zerhouni
Pierre and Marie Curie Center (Algiers, DZ)

Introduction: high dose therapy (HDT) with aulologous hemat-
opoietic stem cell (HSC) is still effective treatment of MM in 
young pts under 65 years of age. On 11 years period (April 
1998 to December 2009) 140 pts with MM underwent HDT 
with autologous HSC that represent 38% of all autologous 
transplantation (140/373) in our center during this period.
Material and methods: this retrospective study include 140 
pts: 67 males and 73 females (sex-ratio 0.92); median age 52 
years (24-65); Durie and Salmon stage III is observed in 120 
pts (86%) with stage IIIB in 17 pts (15%); one pt with plasma 
cell leukemia; the distribution of monoclonal protein type 
is IgG in 87 pts (62%), IgA 27 pts (20%), light chain 17 pts 
(12%), no secretion 6 pts (5%), IgD one pt and no determined 
2 pts. Initial standard chemotherapy include 4 to 6 cycles of 
VAD in 135 pts and association Thalidomide and Dexamet-
hazone in 5 pts. Complete response (CR) was observed in 
48 pts (35%), partial response in 57 pts (41%) and refractory 
disease in 35 pts (25%). Two HDT regimen was used: Mel 
200 protocol (Melphalan 200 mg/m2) for 89 pts (64%) and BU-
Mel protocol (Busulfan 12 mg/Kg and Melphalan 140 mg/m2)
for 41 pts (36%). Peripheral HSC was collected by cytapher-
esis after mobilization by G-CSF alone; median CD34+cells 
infused was 4,22.106/Kg (0,63-19,6). Median follow up is 40 
months (6-140).
Results: Early deaths occurred in 6 pts (5%) by TRM. Within 
134 appraisable pts, 102 (76%) observed CR, 28 pts (21%) a 
good response and 4 pts (3%) still on refractory disease after 
graft. HDT with autologous improve CR rate from 35% to 65% 
after graft. Also, refractory disease rate decrease from 25% 
to 3% after graft. Progression disease observed in 81 pts 
(60%) during follow up with maximal at fi rst 24 months after 
graft and the same frequency is noted with the two protocol 
regimen of HDT (Mel200 and Bu-Mel; 60% and 61% respec-
tively). 74 pts (56%) are alive: 44 pts (33%) with persistent 
response and 30 pts (23%) with relapse; 60 pts (45%) died 
of progression disease for 58 pts and other reason for 2 pts. 
The overall survival is 25% at 11 years with a median survival 
at 42 months.
Conclusion: our results are inferior to Fermand (1999) and 
Morgan (2000) studies whom treat with VAD and found median 
survival at 55 months. The most of pts in advanced stage 
(85%) in our cohort can explain this difference. Actually, initial 
standard therapy in fi rst intention other than VAD is necessary 
to improve our results.

P902
Hypoferritinemia prior to autologous stem 
cell transplantation: the role of underlying 
malignancy
N. Piccirillo, G. Ausoni, V. De Stefano, L. Laurenti, F. Autore, 
F. Sorà, E. Rossi, E. Metafuni, P. Chiusolo, T. Za, G. Zini, S. 
Sica, G. Leone
Institute of Hematology-UCSC (Rome, IT)

Patients undergoing autologous peripheral blood stem cell 
transplant (aPBSCT) at our Institution received a work up in 
order to evaluate eligibility for transplant. Laboratory param-
eters include iron assessment including iron level and ferritin. 
The recent occurrence of unusual low serum ferritin concentra-
tion in multiple myeloma (MM) patients induced us to study this 
phenomenon. We collected data on iron assessment in patients 
undergoing aPBSCT affected by MM or lymphoma (L) from 
June 2006 to May 2010. We now report 83 patients (46 MM, 
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37 L), 34 females and 49 males with a median age of 58 years 
(range 41-65). The comparison was performed using T-test for 
continuous variables and chi square for categorical factors; 
p value 0,05 was considered signifi cant. According to laboratory 
normal range (24-336 ng/ml) we considered as hypoferritine-
mic patients showing serum ferritin concentration lower than 
24 ng/ml. We found 13 patients (out of 83), 15.5% showing 
low ferritin level. There were 11 patients affected by MM and 
2 by L, 11 females and 2 males with a median age of 59 years 
(range 27-65) showing median serum level of 13 ng/ml (range 
3-22). This observation was not caused by differences in terms 
of age and comorbidities. We observed a signifi cant predomi-
nance of female sex in hypoferritinemic patient group even if 
all female patients were in menopause. Interestingly, compar-
ing MM patients with L patients we observed a signifi cant dif-
ference between the two groups in terms of hypoferritinemia 
incidence (23.9% vs 5.4%, p=0.0211). When ferritin level was 
available at diagnosis and at aPBSCT a signifi cant reduction 
was observed (p=0.0452), Figure 1. Usually iron defi ciency is 
caused by gastrointestinal (GI) bleeding, prolonged menstrual 
cycle or poor oral intake. In our series GI endoscopy was car-
ried out in case of iron depletion and no concurrent disease 
was detected. No patients received erythropoietin at diagnosis 
or later during treatment. Thus the reason for hypoferritinemia 
is currently unknown. We hypothesized that the underlying 
disease and prior therapy were responsible for the hypofer-
ritinemia, and particularly the cytokine network involved in the 
pathogenesis of anemia in the MM patients through molecules 
like hepcidine. Effective MM therapy could interrupt this proc-
ess leading to massive iron utilization. The role of new drugs 
(bortezomib, IMiDs) is currently being investigated focusing on 
hepcidin, IL6 etc role in this phenomenon.

P903
Reduced-intensity allogeneic haematopoietic stem cell 
transplantation for multiple myeloma
T. Kikuchi, T. Mori, J. Kato, A. Yamane, Y. Ono, H. Kunimoto, 
S. Okamoto
Keio University School of Medicine (Tokyo, JP)

Introduction: Although allogeneic hematopoietic stem cell trans-
plantation (HSCT) is considered to have the potential to cure 
multiple myeloma by harnessing the graft-versus-myeloma 
(GVM) effect, the high transplant-related mortality (TRM) rate 
offsets its benefi t. TRM can be reduced to 20-30% by employ-
ing reduced-intensity conditioning (RIC). However, further 
reduction of TRM is required to evaluate the true GVM effects of 
allogeneic HSCT. In the present study, we evaluated the safety 
and effi cacy of allogeneic HSCT using RIC for patients with 
heavily treated or refractory multiple myeloma. 
Patients and methods: Fifteen patients with a diagnosis of mul-
tiple myeloma who underwent allogeneic HSCT at Keio Uni-
versity Hospital were retrospectively evaluated. Their median 
age was 45 (range: 33-54). All but one patient, who was a poor 
mobilizer, had a history of prior autologous HSCT (1 HSCT, 
n=13; 2 HSCT, n=1). Disease status at allogeneic HSCT was 
near CR or very good PR in 5 patients, PR in 6 patients, and 
PD in 4 patients. Stem cell sources were bone marrow (BM) 

or peripheral blood stem cells from HLA-identical sibling (5 
patients), BM from serologically HLA-matched unrelated donor 
(9 patients, including 2 patients with DRB1 allele-mismatched 
donor), and BM from a serologically HLA-mismatched unrelated 
donor (1 patient). Conditioning consisted of fl udarabine (25 mg/
m² x5) and melphalan (70 mg/m² x2). Cyclosporine A (for HLA-
identical sibling) or tacrolimus (for other alternative donors) with 
short-term methotrexate was given for GVHD prophylaxis.
Results: Engraftment and full donor chimerism were achieved 
in all patients. Acute GVHD of grades greater than II devel-
oped in 6 patients (40%) (II in 4, III in 2), and chronic GVHD 
developed in 6 patients (40%: limited-type, 2; extensive-type 4). 
Toxicity of conditioning and GVHD were generally well tolerable. 
No cases of TRM were observed, and causes of death were 
all disease relapse or progression (n=4). Three-year estimated 
overall survival and progression-free survival rates were 58.6% 
and 18.2%, respectively.
Conclusion: Although there was not a single case of TRM, pro-
gression-free survival shows a continuous attrition. These results 
suggest that reduced-intensity allogeneic HSCT has little potential 
to cure multiple myeloma or improve its progression-free survival. 
Further studies of post-transplant therapy, including novel agents, 
DLI, vaccination, and DC therapy, should be considered.

P904
Intensive therapy with bortezomib and melphalan and 
autologous stem cell transplantation for patients with 
multiple myeloma
Y. Luo, Y. Tan, J. He, J. Shi, W. Wu, X. Han, G. Zheng, G. Wei, 
W. Zheng, X. Ye, Z. Cai, H. Huang
Zhejiang University School of Medicine (Hangzhou, CN)

Objectives: Upfront high-dose myeloablative chemotherapy fol-
lowed by autologous stem cell transplantation (ASCT) is the 
standard therapy for patients with multiple myeloma (MM) under 
the age of 65 years . Bortezomib is the fi rst proteasome inhibi-
tor approved for MM therapy. The effi cacy of bortezomib has 
been shown in several previous clinical trials in recent years. In 
addition, the effi cacy of administration of bortezomib and mel-
phalan has suggested synergistic effects. Therefore, we com-
bined bortezomib and high-dose melphalan as a conditioning 
regimen for ASCT in patients with MM, in order to observe the 
effi ciency and safety of the study.
Methods: Fifteen patients with MM received ASCT from Dec 
2007 and Nov 2010. Eligible patients were 33– 61 years of age 
with IgG type (n=5), IgA type (n=2), IgD type (n=1), lamda light 
chain (n=5), kappa light chain (n=2). The conditioning regimen 
consisted of intravenous infusion of bortezomib 1.0 mg/m2 on 
days -6, -3, and +1, +4, and melphalan 140 mg/m2 (day-2).
Results: Five newly diagnosed patients received 4-6 cycles of 
vincristine, adriamycin, and dexamethasone (VAD) combina-
tion chemotherapy as induction treatment, Other ten patients 
received 3-6 cycles consisting of bortozomib, dexamethasone. 
The disease statuses of these 15 patients at the time of ASCT 
were 4 complete remission (CR), 10 very good partial remis-
sion (VGPR), and 1 partial remission (PR). All patients except 
1 had hematologic recovery after ASCT. The median time for 
the absolute neutrophil counts to increase over 500/mm3 was 
15 days (range, 12-19 days). None experienced transplant 
related mortality. Adverse events included thrombocytopenia, 
leucopenia, peripheral neuropathy, fatigue and diarrhea. All of 
these adverse reactions could be controlled with routine sup-
portive treatment. Ten patients with VGPR or PR at the time of 
transplantation showed a better response to achieve CR after 
transplant. The patients were followed up after ASCT with main-
tenance treatment of thalidomaid. The median follow-up dura-
tion was 10 months (range, 1.0-48 months), the overall survival 
was 93%(14/15),and CR was maintained in 10 patients. 
Conclusion: Intensive conditioning regimen consisting of bort-
ezomib and melphalan may be effective and safety in ASCT for 
MM; however, the feasibility of this regimen should be further 
evaluated in large study populations.
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P905
Autologous stem cell transplant in multiple myeloma 
patients after treatment with thalidomide/dexametasona 
or vincristine, doxorubicin, dexametasone
J. Real (1), S. Brioschi (2), V. Milovic (1), A. Requejo (2), 
G. Jaimovich (2), J. Sosa (1), N. Fernandez (2), J. Mella (1), 
G. Drelichman (2), L. Feldman (2)
(1)Hospital Aleman (Buenos Aires, AR); (2)Fundacion Favaloro 
(Buenos Aires, AR)

Introduction: Survival of patients with multiple myeloma (MM) 
has been extended as a result of high dose therapy with mel-
phalan and autologous stem cell transplantation (ASCT). 
Thalidomide /dexamethasone (TD) is currently accepted as 
front line treatment, replacing regimens as VAD (Vincristine, 
Doxorubicin, dexamethasone) which require hospitalization for 
the administration of the drugs and the treatment of possible 
adverse events. Objetives: to compare the outcome of 2 differ-
ent groups of patients (pts) who underwent ASCT after TD or 
VAD as induction treatment. 
Patients and methods: we retrospectively analyzed medical 
registries of 57 MM pts who underwent ASCT at our institu-
tions from January 2005 to September 2010. Age: median: 
54y (range: 26-70y) Sex:M/F:33/24. Forty pts were in complete 
remission (CR) at ASCT. Induction treatment: TD for 4 cycles 
in 38 pts, and VAD regimen for 4 cycles in 19 pts. Peripheral 
Blood Stem Cells( PBSC) were collected after mobilization with 
cyclophosphamide and G-CSF.
Results: See the Table.
Discussion: In our group of patients we observed no signifi cant 
difference in terms of 3 years OS and number of CD34+ cells 
collected in patients receiving fi rst line therapy with TD or VAD. 
Nevertheless, TD patients, had a faster hematopoietic recov-
ery and a shorter hospitalization period, which reduces costs of 
these expensive treatments. 
Conclusions: 1- In this group of patients, the use of ASCT as 
part of fi rst line treatment is associated with a 3 years OS of 
80 %. 2- The addition of novel agents as part of the fi rst line 
therapy could improve these results. 3- The use of TD as fi rst 
line therapy before ASCT compares favourably in terms of costs 
related to the treatment of these patients.

P906
Treatment of multiple myeloma with autologous stem cell 
transplantation: a long-term observation
O. Pokrovskaya, L. Mendeleeva, I. Alekseeva, T. Gaponova, 
E. Urnova, E. Gribanova, E. Varlamova, N. Kalinin, E. Gretsov, 
V. Savchenko
Research Center for Hematology (Moscow, RU)

Introduction: High-dose melphalan followed by autologous 
stem cell transplantation (ASCT) is wildly used as intensifi ca-
tion treatment in pts with multiple myeloma (MM) responsive to 
the initial chemotherapy. However, there is grooving evidence 
that only the subset of patients who achieve complete remis-
sion actually benefi t from this approach.
Methods: From June 2000 to June 2010 87 pts with MM (49 
male, 38 female), median age 52,2 (range 29-68) were trans-
planted in the department Bone Marrow Transplantation. There 
were 50 pts with myeloma G, 15 with myeloma A, 16 with light-
chain myeloma, 1 with myeloma D, 1 with myeloma M, 2 with 
non-secretory myeloma and 2 pts with plasma cell leukaemia. 

According to Durie-Salmon 58 (67%) pts were in stage III and 
29 (33%) pts were in stage II. Pts received VAD chemotherapy 
and/or bortezomib + dexamethasone ± doxorubicin as induc-
tion. Stem cells were mobilized with cyclophosphamide (4-6 
g/m2) and G-CSF. HDT/ASCT entailed conditioning with mel-
phalan 200 mg/m². Response was defi ned according to IMWG 
criteria.
Results: After the induction the overall response (CR+
VGPR+PR) was 91% with 18% of CR and 38% of VGPR. During 
mobilization a median of 18,5x106 CD34+ cells/kg were collected 
(2,1-105x106). The median of apheresis was 2 (1-6). In all pts 
mobilization was successful. Double HDT/ASCT was performed 
in 54 pts and single in 33 pts. In 23 cases the second ASCT 
was not performed due to complications after the fi rst ASCT 
or patient’s refuse and in other 10 cases the second ASCT is 
planned. There was no treatment related mortality. Patients 
were evaluated on day 90 after the end of HDT. 48% of them 
obtained CR, 29% VGPR and 14% PR and 9% were in SD. 
The median time of follow-up after ASCT was 12,5 months 
(5-103,7). The OS at 7-year was 71%. Median of PFS was 45 
months. PFS at 3-year was 55%, at 7-year 19%. 75 pts (86%) 
are still alive. 
The patients in CR/VGPR before ASCT had signifi cantly longer 
OS and PFS compared with those in PR (p=0,03 and p=0,001). 
In pts with CR/VGPR OS at 5-year was 78% and PFS at 
5-year - 69%. In 10 pts the second HDT/ASCT was performed 
in progression. In those cases OS at 20 months was 46% and 
PFS – 31%. 
Conclusion: HDT followed by ASCT is a safe well tolerated 
method of treatment for pts with MM who can obtain long-last-
ing survival. Our fi ndings suggest that patients who are in CR/
VGPR before ASCT have a better PFS than those in PR before 
ASCT.

P907
Multiple myeloma – Evolution and survival in patients 
after ASCT according to the induction therapy. Data of CIC 
859, Sofi a, Bulgaria
G. Mihaylov, P. Ganeva, G. Arnaudov, M. Mincheff, I. Tonev, 
J. Jechev, M. Guenova, G. Balacenko, L. Garcheva, 
S. Angelova, B. Spasov, S. Toshkov, V. Varbanova, 
K. Ignatova, T. Jankova, K. Mishovska
Hospital for Hematological Diseases (Sofi a, BG)

Introduction: ASCT is a standart of therapy for patients with 
multiple myeloma under 65 years old. High-dose chemotherapy 
(HDC) with autologous stem cell transplant (ASCT), has recently 
been shown to increase rates of overall response, survival, and 
event-free survival administreated for suitable patients. Prior to 
HDC patients receive 3-4 cycles of induction therapy. Induction 
treatment with VAD is curently being replased by new targeted 
agents (Velcade) with high anti myeloma activity. The novel 
agents may increase the CR /VGPR rate before ASCT, which 
may improve post transplantation responce and OS. 
Patients and methods 44 patients (female/male ratio -15/29) 
with MM were analysed, mean age 52.75y. (39-67), some 
received bortezomib-containing regimens (n=21), others VAD 
(n=23) before ASCT. All patients received peripheral stem cells, 
mobilized after G-CSF (n=35 ), HD Endoxan + G-CSF (n=5) or 
G-CSG + Mozobil (n=4). The median duration from diagnosis to 
ASCT was 20 months (range, 5–61 months) for all patients.
Results Overal response rate (at least a partial response) 
prior to ASCT was documented in 20 (95.2 %) of bortezomib-
containing regimens and in 20 (86.5%) of patients with VAD 
chemotherapy. The difference between the two groups was not 
signifi cant (P = 0.608). The responce assesment after ASCT for 
bortezomib containing regimen was; CR in 9 ( 42.8%), VGPR 9 
(42.8%) and PR in 3 (14.2%). The responce assesment for the 
VAD group was: CR in 3 (13.04%), VGPR in 13 (56.5.1%), PR 
in 6 (26%), 1 patient died at day +15 (TRM -2.2%).
However, the high-quality response rate with VGPR or more in 
the bortezomib group was higher compared with the VAD group 
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(85.7 % vs 69.9%, respectively, (P=0.28). The engraftment data 
as well as stem cell harvesting were comparable between the 
two groups. After ASCT, the difference between the two groups 
did not reach the level of statistical signifi cance with respect to 
progression-free survival and overall survival because of the 
short period of follow up.
Conclusions The results of this retrospective comparison of 
bortezomib-containing regimens with the VAD as induction 
treatment prior to ASCT for MM suggest that the choice of 
induction therapy may be improtant to long-term post- trans-
plant outcomes. Future trials of pre- transplant induction thera-
pies should be designed to analyze differences in progression 
free and overall survival.

P908
10-year experience in the treatment of multiple myeloma 
with autologous stem cell transplantation
Z. Stojanoski, S. Genadieva-Stavrik, A. Pivkova, M. Ivanovski, 
O. Karanfi lski, S. Krstevska-Balkanov, S. Trajkova, D. Dukovski, 
L. Cevreska, B. Georgievski
Bone Marrow Transplantation Unit (Skopje, MK)

Background: Multiple myeloma (MM) is a plasma-cell prolifera-
tive neoplasm.The second most common hematologic cancer, 
with 5 years prevalence about 183 000. Incidence is 5,7 /100 
000 in EU. 5-years survival is 28%. Treatment with HDT and sin-
gle autologous transplantation is a category I recommendation 
of the NCCN. In young patients, the impact of dose intensity has 
been demonstrated, and single HDT supported with ASCT using 
a conditioning regimen with Melphalan should be considered a 
standard of care. Double transplantation can be proposed to 
patients failing to achieve a VGPR after a fi rst ASCT.
Material and methods: during a 10 years period we have per-
formed 195 stem-cell transplantation in different hematological 
malignancies. 34 (17,5%) high dose chemotherapy and autolo-
gous stem-cells transplantation were performed in 30 patients 
(4 tandem transplantation) with multiple myeloma. In this trial 
we retrospectively analyzed the epidemiology characteristic of 
this patients. Gender: Female: 16 Male: 14. Median age: 51 
years (from 43- 64 years). 
Results: Diagnose was made according to Salmon and Durie 
criteria. 25 patients with IgG, 4 with IgA, and 1 with light chain 
myeloma. Bence-Jones positive myeloma was diagnosed in 
8 patient, 5 of them were with chronic renal failure. Fracture of 
spine was presented in 12 patients and 2 patients has fracture 
of hip. For the induction of remission we used VAD regimen in 
20 patients, Cy-Tal-Dex in 10 patients. As a second line therapy 
in the case of failure to achieve complet remission we introduce 
Thal/Dex regimen. in 10 patient Only in two patient we use 
Bortezomib, Alkeran, Dexamethason. Conditioning regimen 
consisted Melphalan 200 mg/m2. In tandem transplantation 
the dose of second conditioning was 140 mg/m2.The volume 
of CD34+ cells was 3,88 x 108/Kg.bw. Period from diagnose to 
transplantation is 12 months. From 30 patients 80% are alive, 
6 died (3 renal failure, 2 fatal cerebral bleeding and 1 multi-
organ failure). The DFS is 24 months, OS is 48 months and 
survival after transplantation is 35 months. 
Conclusion: novel agents such as thalidomide, bortezomib, or 
lenalidomide have been introduced to improve high-dose ther-
apy, and promising results have been reported. Conversely, 
results from myeloablative allogeneic stem cell transplantation 
remain disappointing due to high TRM, justifying the exploration 
of strategies such as RIC, which have been shown to be feasi-
ble but for which proof of effi cacy requires continued study.

P909
Salvage therapy with bortezomib in myeloma patients 
with relapse or progression after stem cell transplantation
A Lakhal, H. Boudabous, L. Torgeman, S. Ladeb, W. Barhoumi, 
A. Ben Abdeladhim, T. Ben Othman
Centre National de Greffe de Moelle Osseuse de Tunis 
(Tunis, TN)

Background: Bortezomid has been demonstrated to be effi ca-
cious end well tolerated in patients (pts) with relapse multiple 
myeloma (MM).
Patients and methods: We have retrospectively analysed MM 
patients who relapsed or progressed after stem cell transplan-
tation (SCT) and received Bortezomib as salvage therapy. 
Results: Between 1994 and 2010, 22 MM pts with median age 
of 50 years (range 3-65), in relapse or progression after high 
dose therapy (10 single autologous SCT, 9 double autologous 
SCT and 3 autologous and allogenic SCT), were treated with 
Bortezomib and dexamethasone (14 pts) associated with Tha-
lidomide in 8 pts. Median time between SCT and Bortezomib 
was 31 months (range 5-123). Patients received a median 7 (2-
10) cycles of Bortezomib. The overall response rate was 36% 
(5 CR+VGPR and 3PR). With median follow up of 10 months 
(range 2-56), 14 pts (63%) are alive (6 CR+VGPR and 4 PR). 
Eleven patients experienced at least grade 2 or higher haema-
tological and neuropathy toxicities. The most common grade 
3/4 AEs includes thrombocytopenia (22%), neutropenia (5%). 
The overall incidence of neuropathy was 41%, including 23% 
grade 3.
Conclusions: This study shows that Bortezomib is well-toler-
ated, feasible and active therapeutic option in patients with 
relapsed and progressive MM after SCT.

P910
At-home management of aplastic phase following 
high-dose chemotherapy and autologous haematopoietic 
stem cell transplantation for multiple myeloma patients: 
a pilot study
M. Martino (1), G. Pellicano’ (2), R. Fedele (1), G. Console (1), 
G. Irrera (1), L. Russo (1), G. Messina (1), R. Di Filippo Scali (2)
(1)U.O. Bone Marrow Transplant Unit (Reggio Calabria, IT); 
(2)Italian Association Against the Leukemias (AIL) (Reggio 
Calabria, IT)

After high-dose chemotherapy with autologous hematopoi-
etic stem cell transplantation (HSCT) long hospital stays in 
the aplastic phase are expensive, lead to increased risk of 
hospital infections and to increasing pressure on available 
hospital beds. The aim of this pilot study was to analyze the 
feasibility of a home care program (HCP) regiment for Multiple 
Myeloma patients receiving high-dose melphalan, and under-
going autologous HSCT to be at home for the aplastic period, 
without daily hospital visits. The HCP consisted of patients who 
were discharged the day after stem cell reinfusion, after which 
specialized transplant physicians delivered all supportive care 
including transfusions and parenteral antibiotics at home. Six-
teen patients consecutively entering the HPC program from 
June 2010 until to day and the results of the study will be intro-
duced during the next EBMT congress.
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P911
Unrelated cord blood transplant for adult with primary 
acute myeloid leukaemia. A survey by EUROCORD and 
the Acute Leukaemia Working party of the EBMT
A. Ruggeri (1), W. Arcese (2), G. Sanz (3), B. Rio (4), A. Sirvent 
(5), N. Milpied (6), S. Furst (7), E. Deconinck (8), J.M. Ribera 
(9), A. Bosi (10), E. Nikiforakis (11), E. Gluckman (1), M. Mohty 
(12), M. Labopin (12), V. Rocha (1)
(1)Eurocord (Paris, FR); (2)Policlinico Tor Vergata (Rome, IT); 
(3)Hospital La Fe (Valencia, ES); (4)Hotel Dieu (Paris, FR); 
(5)BMT unit (Nice, FR); (6)CHU Bordeaux (Bordeaux, FR); 
(7)Hospital Paoli Calmettes (Marseille, FR); (8)Hospital Jean 
Minjoz (Besançon, FR); (9)Badalona Hospital (Barcelona, ES); 
(10)Ospedale Careggi (Florence, IT); (11)BMT unit (Athens, 
GR); (12)ALWP-EBMT (Paris, FR)

Patients (pts) with high-risk acute myeloid leukemia (AML) 
have few chances of cure without allogeneic HSCT. HSCT can 
be used in fi rst remission for pts with poor-risk cytogenetics, as 
rescue for pts refractory to chemotherapy, at fi rst relapse or in 
second and subsequent remission. UCB is an established stem 
cell source for HSCT. We retrospectively analyzed 604 adult 
(>18y) with de novo AML in complete remission (CR)1 (n=229), 
CR2 or CR3 (n=228) and advanced disease (n=147) who 
received UCBT as fi rst transplant. Pts were transplanted from 
2000-2010 in 131 EBMT centers. Median age was 41y, 18% of 
the pts had previous autologous transplant. Based on available 
cytogenetic and molecular markers at diagnosis (n=339) 56% 
were in intermediate risk and 31% in unfavorable risk group. 
Grafts were composed of 1 (sUCBT) (n=361) or 2 (dUCBT) 
(n=243) CB units, 39% of CB units were identical to recipient 
or had 1 HLA disparity (antigen level for HLA-A and B allelic 
level for DRB1) while 61% had 2-3 HLA disparities. At infusion 
median TNC cell dose was 3.1x107/kg (2.4x107/kg with sUCBT 
and 3.7x107/kg with dUCBT) and median CD34+, 1.2x105/kg
(1x105/kg with sUCBT and 1.3x105/kg with dUCBT).
Fifty-one percent of pts received a myeloablative conditioning 
regimen (MAC) and 49% a reduced intensity regimen (RIC). The 
most common regimens used were busulphan+fl udarabine+
thiotepa for MAC and cyclophosphamide+fl udarabine+TBI2Gy 
for RIC. GVHD prophylaxis consisted of CSA±MMF in 58% of 
pts and CSA±steroids in 32%. Median follow-up is 13 months.
Cumulative incidence (CI) of neutrophil recovery, acute 
GVHD(II-IV) and 1y TRM was 80±2%, 26±3% and 21±3%, 
respectively. CI of 2y relapse was 38±3% (27% CR1, 29% CR2 
and CR3, 56% advanced, p=0.001). It was 31% for those pts 
transplanted with MAC (n=291) and 30% with RIC (n=282). The 
2y probability of leukemia-free-survival (LFS) was 33±2% (45% 
CR1, 41% CR2, 16% advanced, p <0.001). In pts given a MAC, 
2y LFS was 50% for CR1, 27% for CR2 or CR3 and 17% for 
more advanced phase of the disease whereas it was 35%, 44% 
and 18% for RIC respectively. 
Causes of death were infections or other transplant-related 
events (n=195) or disease progression (n=149). 
In conclusion this large series of pts show that UCBT is an 
option treatment for adults with high risk AML after a myeloab-
lative or reduced conditioning regimen without an HLA identical 
donor. Data on cytogenetics and molecular markers are being 
collected in order to perform a risk factor analysis.

P912
Prognostic factors and outcomes of adults with acute 
lymphoblastic leukaemia who relapse after allogeneic 
haematopoietic cell transplantation. An analysis by the 
Acute Leukaemia Working Party of the EBMT
A Spyridonidis, M. Labopin, C. Schmid, L. Volin, J.-P. Jouet, 
A. Ganser, N. Milpied, G. Socié, P. Browne, S. Lenhoff, 
M.A. Sanz, M. Baccarani, R. Schwerdtfeger, G. Ehninger, 
M. Aljurf, M. Mohty, V. Rocha on behalf of the Immunotherapy 
Subcommittee of ALWP

Small case series indicate that adults with ALL who experience 
relapse after allo-HCT have a dismal outcome. However, data 
on treatment strategies after relapse and their outcomes are 
missing. We performed a retrospective analysis of patients 
with relapsed ALL after allo-HCT transplanted in CR and the 
strategies adopted by EBMT centers. 84 centers completed 
the specifi c questionnaire of 465 adult patients with ALL (76% 
B-ALL, 21% T-ALL) who relapsed after a fi rst allograft (BMT 47%/ 
PB 53%, myeloablative 92%/ RIC 8%) performed in remission 
(CR1 65%, CR2/3 32%/3%). Median time from transplantation 
to relapse was 6.9 months (0.8-57). Salvage treatments were: 
1) supportive care in 13% pts, 
2) cytoreductive therapy including chemotherapy and/ or radia-

tion and/or tyrosine kinase inhibitor (61% of the Ph+ cases) 
in 43%: 

3) DLI and/or cytokines in 23% pts, and 
4) second allogeneic HCT in 20% pts. 
With a median follow up of 46 months (1-117), the median sur-
vival after relapse was 5.5 months. The estimated 1-, 2- and 
5-year post-relapse survival was 30±2%, 16±2% and 8±1%, 
respectively. At univariate analysis, age at transplant, disease 
characteristics [immunophenotype, high risk Ph+ or t(4;11) ALL, 
donor type, stem cell source and conditioning (intensity, type)] 
had no signifi cant impact on post-relapse survival. In a multivar-
iate analysis, adverse factors for survival found to be transplan-
tation at advanced CR (p<0.012, HR:0.74, 95% CI: 0.59-0.94), 
early relapse (<6.9 mo.) after transplant (p<0.0001, HR:1.66, 
95% CI: 1.32-2.10) and peripheral blast percent at relapse 
(>10%) (p<0.0001, HR:0.56, 95% CI: 0.44-0.70). Inclusions of 
post-relapse therapies as time-dependent variables in the Cox 
analyses showed that DLI or second transplantation were not 
signifi cant prognostic indicators for survival after relapse. Based 
on the multivariate model for survival after relapse we 3 groups 
of patients were identifi ed if they have 3, 2 or 0/1 of the above 
adverse factors. In fact 2 year survival was 6±2%, 17±3% and 
30±7%, respectively. In conclusion, our study emphasizes the 
grim prognosis for patients with relapsed ALL after allo-HCT 
and highlights the need for new therapies. The prognosis of 
relapsed patients seems to be determined more by relapse 
characteristics rather than by features at diagnosis. We identi-
fi ed a subgroup of patients with none or 1 adverse factor which 
are most likely to benefi t from post-relapse therapy.

P913
Reduced-intensity conditioning unrelated donor alloge-
neic stem cell transplantation for acute lymphoblastic 
leukaemia: a retrospective survey from the European 
Group for Blood and Marrow Transplantation
P.G. Medd, A.J. Peniket, M. Labopin, B. Afanasyev, 
D. Niederwieser, J. Finke, H. Greinix, R. Tabrizi, 
R. Schwerdtfeger, R. Arnold, V. Rocha, M. Mohty on behalf 
of the Acute Leukaemia Working Party

In older patients with acute lymphoblastic leukaemia (ALL) 
allogeneic stem cell transplantation (allo-SCT) offers long 
term disease control, however these patients may be ineligible 
for myeloablative transplantation due to age or co-morbidity. 
Recently, reduced intensity conditioned (RIC) sibling allo-SCT 
has been shown to offer similar leukaemia-free survival (LFS) 
to myeloablative conditioning. As most patients will not have 
a suitable sibling donor we have examined the outcome of 
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RIC allo-SCT from matched unrelated donors (MUD) in ALL. 
241 patients aged 18 years and above received a minimum 
6/6 human leukocyte antigen (HLA) matched MUD RIC allo-
SCT between 2000 and 2009, median year of transplant was 
2007. Median age was 52 (range 18-72) years, 55% were male. 
The majority (n=197, 82%) were in complete remission (CR) at 
transplant (CR1 56%, CR2+ 26%) the remainder had relapsed 
or refractory disease (RRD). Data on BCR-ABL rearrangement 
were available for 172 patients, BCR-ABL was present in 74 
(43%) of these. Reasons for RIC as available for 122 trans-
plants were: recipient age (n=41), local protocol requirement 
(n=38), co-morbidity (n=29), prior SCT (n=6), infection (n=2) 
and other (n=6). Following SCT 224 patients (94.5%) engrafted. 
Incidence of grade II-IV acute GVHD was 29%. With a median 
follow-up of 13 (range 1-112) months estimates of 2y overall 
survival (OS) and LFS were 35±4% and 31±3%, respectively. 
Relapse incidence (RI) and non-relapse mortality (NRM) at 2y 
were 37±3% and 32±3%, respectively. In univariate analysis 
more advanced disease status at transplant was associated 
with impaired LFS (39±5%, 28±7% and 7±5% for CR1, CR2 
and RRD, p<0.0001) and higher RI (30±5%, 47±7% and 49±8% 
for CR1, CR2 and RRD, p=0.005). NRM was also higher for 
patients with RRD (31±5%, 25±5% and 44±8% for CR1, CR2+ 
and RRD, p=0.051). Age above median was not associated with 
impaired survival, increased RI or NRM. Patients transplanted 
after 2007 were signifi cantly older (median 55 vs. 48 years, 
p=0.03) and fewer had RRD (14 vs. 23%, p=0.07). After 2007 
LFS was not signifi cantly different (32±6% vs. 29±5% p=0.41) 
but RI was signifi cantly lower (27±5% vs. 46±5%, p=0.01), 
this was balanced by an increase in NRM (41±5% vs. 25±4%, 
p=0.06). The presence of BCR-ABL did not infl uence LFS or RI. 
Early RIC MUD allo-SCT for patients in CR is effective in both 
BCR-ABL positive and negative ALL.

P914
Intermediate dose of anti-human thymocyte 
immunoglobulin reduces transplant related mortality 
with no impact on the relapse rate of acute leukaemia 
patients undergoing allogeneic transplantation after a 
myeloablative conditioning regimen
C. Micò, E. Oldani, A. Grassi, A. Algarotti, A. Rambaldi
United Hospitals (Bergamo, IT)

Background: The addition of anti human thymocyte immu-
noglobulin (ATG) to GVHD prophylaxis results in decreased 
incidence of acute and chronic GVHD after allogeneic haemato-
poietic stem cell transplantation (alloHSCT). However, its use 
may delay T-cell reconstitution, prolong susceptibility to oppor-
tunistic infections and increase leukaemia relapse. The main 
purpose of this study was to evaluate retrospectively the impact 
of different doses of ATG on overall survival (OS), cumulative 
incidence of relapse (CIR) and transplant related mortality 
(TRM) of acute leukaemia patients undergoing alloHSCT from 
both sibling and unrelated donors following a myeloablative 
conditioning regimen. 
Patients and methods: We analysed 157 consecutive patients 
(median age 37, 85 males) with acute lymphoblastic (ALL, n= 
62) or myeloblastic (AML, n= 95) leukaemia who underwent 
alloHSCT between May 1994 and August 2010. For GVHD 
prophylaxis, a conventional Cyclosporin A and Methotrexate 
program (with no ATG) was given to the fi rst 74 patients. ATG 
(Genzyme, Italy) was given at >5 mg/kg/bw to a second cohort 
of 42 patients and at the dose of 5 mg/kg/bw to the last 41. The 
donor was a related sibling in 79 or unrelated in 78 patients. 
The disease status at transplant was complete remission (CR) 
in the majority of cases (CR1= 82, CR2= 28) and active disease 
in 47 cases. All patients underwent myeloablative conditioning 
(71% TBI based). The stem cell source was bone marrow in 38 
patients and peripheral blood in 119 patients. 
Results: With a median follow-up of 15.8 months (0.4-178), the 
4 years OS, CIR and TRM of the whole patient cohort (n=157) 
is 48%, 36%, 23%, respectively. As expected, the use of ATG 

is associated with a reduced incidence of acute and chronic 
GVHD, no matter the dose used. More interestingly, the 4-years 
OS of patients receiving ATG at a dose of 5 mg/kg/bw is 69% 
compared to 47% and 44% for patients receiving ATG >5 mg/
kg/bw or no ATG (Figure 1). In this analysis, the use of ATG 
does not increase the risk of leukaemia relapse irrespectively 
of the leukaemia phenotype (ALL vs AML) and the donor type 
(related vs unrelated). A comparable higher risk of TRM is seen 
in patients who either received no ATG or ATG at more than 
5 mg/kg/bw. 
Conclusions: For acute leukaemia patients an appropriate 
dose of ATG may reduce TRM with no detrimental effect on the 
relapse rate and with an overall benefi t on survival.

P915
Allogeneic stem cell transplantation for adult Philadelphia 
chromosome-negative acute lymphoblastic leukaemia in 
fi rst complete remission: comparisons between related 
and unrelated, and myeloablative and reduced-intensity 
conditioning transplantation
S. Nishiwaki (1), Y. Inamoto (1), H. Sakamaki (2), M. Kurokawa 
(3), H. Iida (4), H. Ogawa (5), T. Fukuda (6), Y. Ozawa (7), 
N. Kobayashi (8), M. Kasai (9), T. Mori (10), K. Iwato (11), 
T. Yoshida (12), M. Onizuka (13), K. Kawa (14), Y. Morisima 
(14), R. Suzuki (15), Y. Atsuta (15), K. Miyamura (7)
(1)Nagoya University Graduate School of Medicine (Nagoya, 
JP); (2)Komagome Hospital (Tokyo, JP); (3)The University of 
Tokyo Hospital (Tokyo, JP); (4)Meitetsu Hospital (Nagoya, JP); 
(5)Hyogo College of Medicine (Nishinomiya, JP); (6)National 
Cancer Center (Tokyo, JP); (7)Japanese Red Cross Nagoya First 
Hospital (Nagoya, JP); (8)Sapporo Hokuyu Hospital (Sapporo, 
JP); (9)Nagoya Daini Red Cross Hospital (Nagoya, JP); (10)Keio 
University School of Medicine (Tokyo, JP); (11)Hiroshima Red 
Cross Hospital & Atomic-bomb Survivors Hospital (Hiroshima, 
JP); (12)Toyama Prefectural Central Hospital (Toyama, JP); 
(13)Tokai University School of Medicine (Isehara, JP); (14)The 
Japan Marrow Donor Program (Tokyo, JP); (15)The Japan 
Society for Hematopoietic Cell Transplantation (Nagoya, JP)

The indication of allogeneic stem cell transplantation (allo-SCT) 
for Philadelphia chromosome-negative acute lymphoblastic 
leukemia (Ph(-) ALL) in fi rst complete remission (CR1) is still 
controversial. Recently, a large prospective donor versus no-
donor analysis reported that related allo-SCT for Ph(-) ALL in 
CR1 could provide the most potent survival benefi ts. However, 
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the indication of unrelated allo-SCT for adult Ph(-) ALL in CR1 
remain unclear. In addition, there are only a few small studies 
concerning reduced-intensity conditioning (RIC) allo-SCT for 
Ph(-) ALL. 
We retrospectively analyzed 681 adult Ph(-) ALL patients trans-
planted in CR1 (335 related and 346 unrelated) using the data 
provided by the Japan Society for Hematopoietic Cell Trans-
plantation and the Japan Marrow Donor Program. To analyze 
the effi cacy of RIC allo-SCT for Ph(-) ALL in CR1, we compared 
the outcomes of 21 RIC with 81 myeloablative conditioning 
(MAC) HLA-matched allo-SCT for patients aged 45 performed 
between 1998 and 2007.
There was no signifi cant difference in overall survival (OS) 
between related and unrelated allo-SCTs (related vs unrelated: 
63% vs 62% at 4 years, respectively; P=.30). In related allo-
SCT, relapse was signifi cantly higher (related vs unrelated: 
32% vs 22% at 4 years, P=.02), and less than 6 months from 
diagnosis to allo-SCT and tacrolimus-based graft-versus-host 
disease prophylaxis were associated with relapse. On the other 
hand, in unrelated allo-SCT, non-relapse mortality (NRM) was 
signifi cantly higher (related vs unrelated: 15% vs 27% at 4 
years, P=.0002), and 10 months or longer from diagnosis to 
allo-SCT, HLA-mismatch, and abnormal karyotype were asso-
ciated with NRM. In 102 CR1 patients aged 45, the results 
were 65% for OS, 62% for leukemia-free survival (LFS), 15% 
for relapse, and 35% for NRM in MAC, versus 71% for OS, 71% 
for LFS, 21% for relapse, and 29% for NRM in RIC at 2 years. 
Comparable survival rates were observed between related 
and unrelated allo-SCTs for adult Ph(-) ALL in CR1, although 
relapse rates, incidences of NRM, and risk factors were differ-
ent between them. Unrelated allo-SCT could also be a treat-
ment of choice for adult Ph(-) ALL in CR1. Similarly, comparable 
outcomes were observed between MAC and RIC allo-SCTs. 
RIC allo-SCT could be a potential therapeutic option for adult 
Ph(-) ALL patients aged 45 in CR1 and not eligible for MAC 
allo-SCT.

P916
Copy number changes in AML patients undergoing 
unrelated haematopoietic cell transplantation results in 
loss of mismatched HLA at relapse
M. Waterhouse, D. Pfeifer, P. Milena, F. Emmerich, H. Bertz, 
J. Finke
Freiburg University Medical Center (Freiburg, DE)

A combination of continuous immunologic pressure mediated 
by donor T cells and clonal evolution of the disease can result 
in acquired genomic aberrations (GAs) after allogeneic hemato-
poietic cell transplantation (HCT). Acquired GAs can affect chro-
mosomal regions with possible relevance in the transplantation 
outcome. We investigated genomic aberrations in 21 patients 
undergoing related and unrelated, HLA-matched HCT in leuke-
mic blasts before transplant and at relapse after transplantation. 
Copy number analysis revealed a total of 145 genomic abnor-
malities in 21 pairs of samples before allogeneic transplanta-
tion and at relapse in patients diagnosed with de novo AML or 
secondary AML. Total number of GAs was signifi cantly higher 
after transplantation compared to the pre-transplant samples 
(p<0.05). Eight out of twenty-one patients showed one or more 
genomic alterations before transplantation, while in 16 out of 21 
patients they were detected only in the relapse sample. Within 
the group of patients without chromosomal aberrations, only in 
one patient a small deletion on chromosome 14q11.2 (0.5-0.6 
Mb) was observed in the pre-transplant sample which was not 
detected by conventional cytogenetics. In contrast, in the group 
of patients with abnormal/complex karyotype, six additional 
losses and one gain were found in 7 patients. Taking these 
results together, 17% of GAs were revealed only by SNP array, 
in 8 (38%) cases. Shared abnormalities, found before trans-
plantation and at relapse, were identifi ed in eight patients (38%) 
indicating common clonality. Conversely, 23 novel losses, 6 
LOH regions and 6 gains arose at relapse in 13 patients (62%).

A very interesting fi nding in our study was a large homozygous 
region (40 Mb) spanning the HLA-locus on chromosome 6p 
which was identifi ed at relapse in two patients. Sequence-based 
HLA typing of the blasts from these two patients revealed a loss 
of the patient specifi c allele at the mismatched locus leading to 
homozygosity for the HLA haplotype shared by the patient and 
the donor. Large and cryptic aberrations, detected with array-
based copy number profi ling, in patients undergoing allogeneic 
HCT can be taken into account for refi ning risk assessment and 
eventually for choosing an appropriate or more effi cient treat-
ment for relapse after transplantation.

P917
Myeloablative conditioning with fl udarabine and 
iv-busulfan for allogeneic stem cell transplantation: a 
comparison with BU-CY2 in acute myeloid leukaemia
R. Ahmed Nacer, M. Benakli, A. Talbi, F. Mehdid, R. Belhadj, 
N. Rahmoune, D. Ait Ouali, M. Baazizi, R.-M. Hamladji
Pierre and Marie Curie Center (Algiers, DZ)

Background: The regimen based on Busulfan (Bu) and Cyclo-
phosphamide (Bu-Cy2) is regarded as the standard myeloab-
lative regimen for allogeneic stem cell transplantation (SCT). 
Fludarabine (FLU) has been used recently in conditioning 
regimen associated to myeloablative dose of BF. This study 
evaluate the role of this myeloablative BF conditioning regimen 
compared to a series using Bu-Cy2 standard in allogeneic SCT 
in adult AML.
Materiel and methods: From February 2008 to June 2010, 
79 AML pts with a median age of 44 y(18-61). AML pts in fi rst 
CR (70), in second RC (6) and blastic (3) received an alloge-
neic SCT with myeloablative BF based on the use of FLU at 
200 mg/m² and once daily IV-Bu at 3,2 mg/kg/d (4 d). GVHD 
prophylaxis associated Ciclosporin (CsA) and Methotrexate. 
For comparison, a review from September 1999 to April 2010 
was conducted in the medical records of 160 pts who received 
Bu-Cy2 (n=20 pts) and Bu-Cy2-VP16 (140 pts), with a median 
age of 27 years (18-47); AML pts in fi rst CR (146), in second CR 
(11) and blastic (3). The same GVHD prophylaxis was used as 
BF. All the pts received peripheral SCT from an HLA identical 
sibling donor.
Results: Median time of aplasia was superior in the standard 
BU-Cy2 group: 13 days (7-26) than in the BF group: 10 days (4-
20) (p: 10-6). Acute GVHD was the same in both, with respec-
tively 24,3%(19% grade II-IV) in BU-Cy2 group and 30,6% 
(25% grade II-IV) in the BF group (p:0,3). Chronic GVHD was 
also the same with 46,8% (extensive: 26%) in BU-Cy2, versus 
53,7% (extensive: 41%) in BF group (p:0,3). The CMV infec-
tion was also found in the same rate in both 21% versus 17% 
(p:0,4). Relapse occurred in 17 pts (11,8%) in Bu-Cy2 and 14 
pts (18,6%) with BF (p:0,16). No case of veno-occlusive dis-
ease reported versus 9,7% with BU-Cy2 (p:10-6). TRM inci-
dence was 31,2% in Bu-Cy2 group versus 17,7% in BF group 
(p:0,02). At November 2010, 53 pts (67%) are alive in the BF 
group and 94 pts (58,7%) in Bu-Cy2 group, with a median fol-
low up of respectively 13 months (4-44) and 78 months (7-128). 
The OS is 65,5% for BF versus 57,9% for BU-Cy2 group (p: 
0,9), the EFS is respectively 59,1% in BF group and 57,5% for 
BU-Cy2 group (p: 0,9) without signifi cant difference.
Conclusion: According to our results, myeloablative BF condi-
tioning regimen may substitute classical Bu-Cy2 conditioning 
in AML, especially since it has the advantage of being less 
toxic, with signifi cant reduction of neutropenia and duration of 
hospitalization.
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P918
KIR2DL2/3 - HLA-C-Group1 and KIR2DL1 - HLA-C-Group2 
mismatches improve the clinical outcome in patients with 
acute myelogenous leukaemia after allogeneic stem cell 
transplantation
R. Richter, G. Bug, S. Mousset, E. Seifried, H. Serve, C. Seidl, 
H. Martin
University of Frankfurt (Frankfurt/Main, DE)

Background: HLA class I antigens are ligands for killer cell 
immunoglobulin-like receptors (KIRs). These receptors are 
expressed by NK and T-cells and thus modulate innate and 
adaptive immunity. 
In patients with acute myelogenous leukaemia (AML), allo-
reactive donor natural killer (NK) cells are believed to be of 
signifi cance for survival after stem cell transplantation (SCT). 
We tested the missing-ligand hypothesis, which indicates that 
alloreactivity is regulated by inhibitory KIR-receptors on natural 
killer NK cells and their corresponding HLA ligands on recipient 
cells.
Aim: To analyze the impact of KIR / HLA mismatches on post-
transplant relapse, transplant-related mortality and overall 
survival in allografted AML-patients. We therefore performed 
a retrospective blinded study with patients transplanted in our 
centre between 1998 and 2007.
Patients and methods: In a consecutive single center cohort 
of 147 AML patients, samples from 78 donor/patients, pairs 
were evaluable for retrospective KIR-ligand matching. The 
median patient age was 48 (25-67) years. Patients were trans-
planted with G-CSF-stimulated PBSC (n=74) or bone marrow 
(n=4) from HLA matched unrelated (n=34) donors or family 
related donors (n=44). KIR typing was performed as previously 
described. Patients were categorised according to their HLA 
inhibitory KIR ligand group C1, C2, Bw4, A3/A11 and presence 
or absence of KIR.
Results: A lack of HLA ligands for donor inhibitory KIR2DL 
receptors in the recipient (mismatch) was associated with a sig-
nifi cantly superior event-free survival (0.58 vs 0.31, p=0.017), 
a superior overall survival (0.62 vs 0.34, p=0.035), a reduced 
non-relapse mortality (0.07 vs 0.34, p=0.007), and a reduced 
incidence for relapse, which did not reach signifi cance. Patients 
with the mismatch revealed a reduced incidence of grade 3 to 
4 aGvHD (p=0.031). 
Conclusions: In conclusion, the mismatch for KIR2DL2/3 - HLA-
C-Group-1 or KIR2DL1 - HLA-C-Group-2 ligands is associated 
with a signifi cantly better outcome for AML patients after alloge-
neic stem cell transplantation.

P919
Central nervous system involvement in adult acute 
lymphoblastic leukaemia at diagnosis treated with 
autologous and allogeneic transplantation: a survey from 
the Société Française de Greffe de Moelle et de Thérapie 
Cellulaire
S.P. Chantepie, M. Mohty, R. Tabrizi, G. Socié, E. Deconinck, 
A. Buzyn, N. Contentin, N. Raus, V. Lheritier, O. Reman on 
behalf of the SFGM-TC

CNS leukemia in adult ALL is uncommon at diagnosis and out-
come after transplantation remains unclear.
This retrospective analysis aimed to assess the role of autolo-
gous stem cell transplantation (ASCT) or allogeneic stem cell 
transplantation (alloHSCT) in 90 ALL adult patients with CNS 
involvement at diagnosis, reported to the SFGM-TC registry 
between 1994 and 2008. In this series, 27 patients underwent 
ASCT, while 63 received alloHSCT.
Results : The median follow-up was 22.7 months [range, 0.4-
182]. The median age at presentation was 26.2 [range, 15-63] 
years. ALL immunological subtype were as follow: 39 B-ALL 
cases, 46 T-ALL and 5 unclassifi ed. At diagnosis, 7 patients 
(8%) and 10 patients (11%) presented with t(9;22) and Bcr-Abl 
positivity, respectively. At time of transplantation, 67 patients 

(74%) were in fi rst CR : AlloSCT 44/63(70%), ASCT 23/27 
(85%), 15 (17%) in CR 2, and 8 (9%) treated with progressive 
disease. The median time to transplant was 5.7 [range, 2.7-
73.1] months. Twenty two patients received cerebral irradiation 
before transplant (12 in the allo group vs 10 the auto group, 
p<0.05). Two patients who relapsed after ASCT were second-
ary allografted, and 3 patients received a second alloHSCT.
Among the 63 alloHSCT patients, 55 patients (87%) received 
a myeloablative conditioning regimen, including 51 (81%) with 
high-dose TBI. In the ASCT group, high-dose TBI was used 
in 26 patients (96%). Thirty eight (60%) patients received 
alloHSCT from a related donor and 24 (38%) from unrelated 
donors. Grade 3-4 acute GVHD occurred in 13 cases (21%). 
Limited and extensive chronic GVHD were reported in 12 (19%) 
and 10 patients (16%), respectively. The TRM incidence at 60 
months was 34% for the AlloHSCT group and 18.2% for the 
ASCT group (p=ns). The median relapse-free survival was 7.6 
and 26.3 months for the ASCT and alloHSCT groups respec-
tively (p<0.003, Fig. 1). However, the median overall survival 
was similar between the two groups (17.3 vs 26.3 months). 
Age over 50 y. and absence of acute GVHD were associated 
with a lower median relapse free survival (p<0.03 and p<0.02, 
respectively).
In all, we conclude that despite the use of cerebral irradiation, 
the use of TBI in the conditioning regimen and a lower rate of 
TRM in ASCT, RFS was signifi cantly higher in the alloHSCT 
group as compared to ASCT, suggesting a potential role for 
an immune mediated allogeneic graft-vs-tumor effect in ALL 
patients with CNS involvement.

P920
Intensifi ed conditioning with total-body irradiation, 
etoposide, and cyclophosphamide for children with acute 
lymphoblastic leukaemia in fi rst and second complete 
remission
H. Yabe on behalf of the Stem Cell Transplantation Committee 
of Tokyo Children’s Cancer Study Group (TCCSG)

Objectives: We used high-dose etoposide (VP-16) in addition 
to a conventional preparative regimen comprising total body 
irradiation (TBI) and cyclophosphamide (CY) to improve event-
free survival (EFS) after stem cell transplantation (SCT) for 
childhood acute lymphoblastic leukemia (ALL) in fi rst or second 
remission.
Methods: One hundred and eight children with ALL were treated 
with allogeneic SCT using a preparatory regimen comprising 12 
Gy of TBI, 60 mg/kg (body weight less than 30 kg) or 1800 mg/
m2 (body weight more than 30 kg) of VP-16, and 120 mg/kg of 
CY between July 1995 and August 2005. The method for graft-
versus-host disease (GVHD) prophylaxis was selected accord-
ing to the stem cell source: short-term methotrexate (MTX) and 
cyclosporine (CyA) or CyA alone was used in HLA-identical 
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related SCT, and both MTX and tacrolimus were administered 
in alternative-donor SCT. Seventy-one patients underwent SCT 
in the fi rst complete remission (1CR), whereas 37 patients 
underwent SCT in the second complete remission (2CR). Stem 
cells were obtained from an HLA-identical sibling in 32 cases, 
from a related donor other than an HLA-identical sibling in 10 
cases, from an unrelated BM donor in 48 cases, and from an 
unrelated cord blood in 18 cases. 
Results: All patients achieved engraftment, at a median time 
of 17 days (range 11-44) and 29 days (range 17-177) for 
neutrophil and platelet recovery, respectively. According to 
the disease status, the EFS in 1CR was 74% [95% confi -
dence interval (CI): 64–85] and that in 2CR was 65% (95% 
CI: 49–80). According to the stem cell source, the EFS in 
1CR was 71% (95% CI: 53–89) in cases of HLA-identical 
sibling bone marrow transplantation (BMT) (n = 24), 80% 
(95% CI: 45–100) in cases in which stem cells were obtained 
from a related donor other than an HLA-identical sibling 
(n = 5), 71% (95% CI: 54–88) in cases of unrelated-donor BMT 
(n = 28), and 85.7% (95% CI: 67–100) in cases of UCBT 
(n = 14). The transplant-related mortality (TRM) rates accord-
ing to disease status were 7.5% in 1CR and 8.7% in 2CR. 
Eighty three of the 108 patients (77%) survived and achieved 
CR, with a median observation period of 4.6 years (range, 
0.9–11.5 years). Early death within 100 days after SCT was 
observed in 1 patient. 
Conclusions: The addition of high-dose VP-16 to TBI and CY 
regimen can lead to improvement in EFS without increase in 
the TRM rate even in alternative donor SCT.

P921
Allograft after paediatric-inspired therapy does not 
improve young patient’s outcome with high-risk 
Philadelphia-chromosome-negative acute lymphoblastic 
leukaemia. A single-centre report
T. Leguay, A. Pigneux, R. Tabrizi, M. Sauvezie, K. Bouabdallah, 
M.S. Dilhuydy, A. Lascaux, A. Schmitt, S. Vigouroux, G. Marit, 
N. Milpied
CHU de Bordeaux (Pessac, FR)

Allogeneic stem cells transplant (allo-SCT) is currently the pre-
ferred therapeutic option for young adults with Ph- ALL in fi rst 
CR. However, the results of different studies suggested that 
pediatric-inspired therapy have markedly improved the out-
come of these patients. In our monocentric study, we analyzed 
the impact of the allo-SCT on outcome in adults treated within 
these pediatric-inspired trials. 
Between April 2002 and November 2010, 80 young adult 
(median age=33 years) with Ph- ALL were treated in our clinical 
unit. 74 patients were in complete remission (CR) after induction 
chemotherapy, 3 died before evaluation, 3 patients with refrac-
tory disease died. Among the 71 evaluable patients in CR, 54 
were considered at high-risk ALL and therefore eligible for allo-
SCT. Seventeen patients with low-risk ALL received chemother-
apy alone with late intensifi cation and maintenance therapy. 
With a median follow-up of 40 months, estimated OS for entire 
population at fi ve years was 72%. In the low-risk (LR) group, 
none patient died but one patient relapsed. While, in the high-
risk (HR) group, 13 patients relapsed and 16 patients died. For 
the LR group and the HR group, the estimated OS at fi ve years 
was respectively 100% and 64% (p=0.02) (Figure 1) and the 
estimated disease free survival (DFS), 83% and 52% (p=0.03). 
In the HR group, 30 of the 54 patients with donor had received 
allogeneic SCT. The 24 patients without donor had received the 
same chemotherapy than patients in the LR group. There was 
no difference between the two subgroups for death: 7 patients 
with donor (D+) and 9 without donor (D-). Nevertheless, there 
was more relapses in the subgroup D- (n=10) than in the sub-
group D+ (n=3) (p=0.02). At fi ve years, in the subgroup D+, the 
estimated OS and DFS were respectively 72% and 63 %. In the 
subgroup D-, the estimated OS and DFS were respectively 58 
% and 41 %. There was no difference between two subgroups 

D+ and D- for OS (p=0.5) (Figure 2) and DFS (p=0.16). There 
was no difference for characteristics of the disease.
These results suggest that allograft might not improve the out-
come of patient with high-risk Ph- ALL. One explanation is that 
pediatric-inspired induction chemotherapy improves the out-
come of the whole population and this advantage decreases 
the impact of the allo-SCT. Nevertheless, allo-SCT decreased 
the risk of relapse but did not modify OS and DFS. However, 
more patients are necessary to confi rm these results in a mul-
ticentric study.

P922
Comparison of a fast transplant versus a classical
conditioning strategy in allogeneic stem cell 
transplantation of high-risk acute myeloid leukaemia
U. Duenzinger, G. Bug, H. Martin, S. Mousset, S. Ajib, S. Klein, 
H. Serve on behalf of the Study Alliance Leukemias

The aim of this analysis was to compare the fast transplant 
(FTx) to the well-established approach of performing allogeneic 
stem cell transplantation (SCT) in complete remission in high-
risk acute myeloid leukemia (AML) patients (classical condition-
ing, CC). We retrospectively analysed 111 patients (pts) with 
high-risk AML who received a fi rst allogeneic SCT in our center 
between January 2000 and December 2009. Sixty pts who had 
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achieved a complete remission (CR) at the time a donor with 
not more than one HLA mismatch was available were treated 
with a total body irradiation (TBI)-based or intravenous busul-
fan (iv Bu)-based conditioning regimens (CC). Fifty-one pts 
with active AML at the time of SCT received sequential treat-
ment with intensive chemotherapy and reduced-intensity con-
ditioning (RIC) as a FTx strategy. The FLAMSA-RIC protocol 
(fl udarabine, cytarabine, amsacrine, cyclophosphamide, and 
TBI 4 Gy or iv Bu) was applied to 26 pts. Twenty-fi ve pts were 
treated with a course of intensive therapy followed by fl udarab-
ine and melphalan.
Results: Patient age was signifi cantly higher in the FTx than 
in the CC cohort (52 vs 46 years; p=0.017) and the interval 
from AML diagnosis or relapse to SCT was signifi cantly shorter 
(76 vs 158 days, p<0.001). Both groups were comparable with 
respect to the proportion of pts with unfavorable cytogenetics 
(FTx 31 vs CC 40%), the use of unrelated donors (57 vs 65%) 
and peripheral blood stem cells (93 vs 88%). Estimated median 
overall survival (OS) of the entire cohort was 5.7 years (95% CI, 
4.8-6.6 years). Patients treated with CC showed signifi cantly 
superior OS rates of 82%, 72% and 67% at 1, 2, and 4 years 
after SCT compared to 64%, 50% and 33% in the FTx group 
(p=0.001), due primarily to a signifi cantly lower incidence of 
non-relapse mortality (10 vs 25%, p=0.043). The incidences 
of relapses after SCT were not signifi cantly different in both 
groups (23 vs 35%). Among the 51 pts of the FTx cohort, those 
transplanted with inadequate blast clearance or persistent AML 
after the fi rst induction course (n=27) had a better outcome than 
the more heavily pretreated pts with relapsed disease (n=24). 
Median estimated OS in these groups was 4.0 vs 1.7 years and 
OS rates of 56 vs 33% at 2 years (p=0.02).
Summary: The fast transplant approach yields encouraging 
results regarding long-term survival in high-risk AML refractory 
to induction therapy, approaching the results of pts transplanted 
in complete remission using CC.

P923
Outcome of HSC transplantation for leukaemia after 
myeloablative conditioning using TBI (1,000cGy) delivered
in 2 fractions: the Manchester Royal Infi rmary, UK, 
experience
J.A. Liu Yin (1), E. Tholouli (1), G. Lucas (1), J. Goldstone (1), 
S. Narayan (1), J. Kok-Shun (1), S. Natarajan (1), S. Choudhuri 
(1), C. Broughton (1), M. Waller (1), J. Hurlin (1), E. Smith (2), 
D. Deakin (2), H. Lenehan (1), J. Adams (1)
(1)Manchester Royal Infi rmary (Manchester, UK); (2)Christie 
Hospital (Manchester, UK)

Haemopoietic stem cell transplantation for patients with hae-
matological malignancies at the Manchester Royal Infi rmary 
began in 1983. For logistic reasons, we have used Total Body 
Irradiation (TBI) at a dose of 1,000 cGy delivered in 2 fractions 
as part of a myeloablative conditioning. This differs from the 
1,200 cGy TBI given in 6 fractions commonly used in other cen-
tres. We report here our data from 139 patients (AML, ALL and 
CML) who were transplanted from a fully matched sibling donor. 
Together with TBI, AML and CML patients received Cyclophos-
phamide (120 mg/kg), while ALL patients received Cyclophos-
phamide (120 mg/kg) or Etoposide (60mg/kg). Cyclosporin 
± Methotrexate was given for GVHD prophylaxis. Details of 
transplanted patients were as follows: ALL (n=29, 24 HPC-M 
and 5 HPC-A), median age 25 years, range 15– 46 years, AML 
(n=66, 43 HPC-M, 23 HPC-A), median age 37 years, range 18-
54, CML (n= 44, 39 HPC-M, 5 HPC-A) median age 35 years, 
range 16-53. Acute leukaemia patients were transplanted in 
fi rst CR and CML patients in chronic phase. The non-relapse 
mortality (NRM) at 100 days for ALL was 7%, AML 14% and 
CML 5% giving an overall mortality of 9%. NRM at one year was 
10% for ALL, 21% for AML and 18% for CML, giving an overall 
mortality of 18%. Relapse risk at 3 years for ALL was 20%, AML 
20% and CML 13%. For evaluable patients, acute graft versus 
host disease of grades 0 or 1 was seen in 72% with grade 2 or 

above in 28% (n=124) Chronic GVHD was absent or mild in 
81% but moderate or severe in 19% of transplanted patients 
(n=79). Overall survival (derived from Kaplan-Meier plots) % at 
1, 3, 5, 10 and 20 years post HSCT was as follows: ALL (n=29), 
86, 76, 72, 65, 65%, AML (n=66), 74, 64, 59, 59, 50%, CML 
(n=44), 80, 73, 68, 68, 68% and total (n=139),79, 69, 64, 62 
and 59% respectively.
Although a much larger number of patients have been trans-
planted, the data presented here is from the disease groups with 
the highest numbers to allow comparison with other published 
data. Our results compare very favourably with those reported 
by CIBMTR and EMBT registry for acute and chronic leukaemias 
and suggest that where necessary this 2 fraction TBI regimen 
can be considered as a suitable alternative to the conventional 
fractionated TBI commonly used in myeloablative allografts.

P924
Impact of the presence of an internal tandem duplicate of 
FlT3 receptor on the outcome of adult patients with acute 
myelocytic leukaemia autografted in fi rst remsision (CR1)
N.-C. Gorin (1), M. Labopin (1), J. Esteve (2), G. Meloni (3), 
M.A. Sanz (4), E. Polge (1), V. Rocha (5), M. Mohty (6)
(1)Hopital Saint-Antoine (Paris, FR); (2)Hospital Clinic 
(Barcelona, ES); (3)University La Sapienza (Rome, IT); 
(4)University Hospital La Fe (Valencia, ES); (5)Hopital Saint-
Louis (Paris, FR); (6)Hopital Hotel Dieu (Nantes, FR)

The prognosis of patients with AML harbouring the FlT3 ITD is 
known to be poor in patients treated with chemotherapy only. 
However it remains uncertain whether it also has an impact 
on outcome following high dose intensifi cation and autologous 
stem cell transplantation (ASCT).
We adressed the question using the EBMT data base. Informa-
tion on the presence or the absence of FlT3ITD was available 
in 318 adult patients with AML who were autografted in CR1 in 
the period of January 1999 to December 2009. 231 patients 
(115 with normal karyotypes) were ITD negative and 87 ( 34 
with normal karyotypes) were ITD positive. 92% of the patients 
received peripheral blood as a source of stem cells.The follow 
up was 18 mo (1-117).
Patients ITD positive had higher white cell counts at diagnosis 
(55 vs 12.9 109/l ; p <0.0001) and more carried the NPM1 gene 
mutation (59% vs 37%, p=0.02).
For the 231 patients FlT3-ITD negative, the 3 year leukemia 
free survival (LFS) was 52 ± 3%, the relapse incidence (RI) 43 
± 4% and the non relapse mortality (NRM) 6 ±3%.
The 87 patients positive for Flt3ITD had a 3 year LFS of 36±6% 
and a RI of 58±7%. 
When comparing the 4 groups of patients (FlT3ITD positive/
negative and NPM1 positive/negative) , only the minority of 
patients with the FlT3ITD positive and NPM1 negative combi-
nation had a poor prognosis with a LFS of 19±11% (p=0.02) 
and a RI of 74± 15% (p=0.07).
Therefore the presence of a FlT3ITD /mutation is not an adverse 
prognostic factor for ASCT in CR1 if there is also a mutation of 
NPM1.

P925
Results of allogeneic haematopoietic stem cell 
transplantation in children and adolescents with acute 
myeloid leukaemia. Comparing effi cacy myeloablative 
conditioning regimen versus reduced-intensity 
conditioning. Single-centre experience
N. Stancheva , E. Semenova, A. Kozlov, Y. Vasilieva, 
M. Tretyakova, A. Borovkova, T. Bykova, S. Shiryaev, 
L. Zubarovskaya , B. Afanasyev
SPb State I. Pavlov Medical University (St. Petersburg, RU)

Background: The treatment of children and adolescents with 
acute myeloid leukemia (AML) has improved considerably 
over the past decades. It is connected with introduction more 
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intensive chemotherapy and using allogeniec haematopoietic 
stem cell transplantation (alloHSCT). However time of perform-
ing alloHSCT and effi cacy of the usage different of conditioning 
regimen is controversial. 
The aim of this study: To estimate results of alloHSCT in patients 
(pts) wih AML in different stage (1 complete remission (CR) high 
risk, 2 CR, other stages) exclusive of M3 FAB variant.
Patients: From January, 2002 to November, 2010 alloHSCT 
were performed in 53 pts (27 girls and 26 boys) with median 
age 11 years (range 2-20 y.o.). 19 pts were in 1 CR, 13 pts 
were in 2 CR, others were in progression disease or 3 CR (sal-
vage groupe). 7 pts had secondary AML. Unrelated allo HSCT 
was done in 35 pts, related – in 18 pts. Source of HSCT: bone 
marrow (BM) in 20 pts, peripheral blood stem cells (PBSC) in 
33 pts. Median CD34+ - 6,8*106/kg. Mieloablative conditioning 
regimen (MAC) was used in 25 pts, reduced intensity condi-
tioning (RIC) in 28 pts. MAC consisted Busulfan 16 mg/kg + 
Cyclophosphamide 120 mg/kg. RIC included Fludarabine 150 
mg/m2 + Melphalan 140 mg/m2 in 12 pts, Fludarabine 150 
mg/m2 + Busulfan 8 mg/kg in 15 pts, FLAG in 1 pt. Acute graft 
versus host disease (aGvHD) prophylaxis was by Cyclosporine 
(CsA) and short course of MTX in 38 pts, CsA +MMF in 6 pts, 
Tacrolimus and MMF–9 pts. 2 pts after related allo HSCT and 
all pts after unrelated HSCT recieved ATG 60 mg/kg. 
Results: Engraftment in most pts was at day + 17 (range 10-
30). Primary non engraftment was 7% (3 pts). 2- years overall 
survival (OS) in all group was 52 %. OS in pts with 1 CR was 
68%, with 2 CR – 50%, others has OS 35% (Picture 1). OS 
in pts after MAC was 70%, after RIC 35% (Picture 2). MAC 
demonstrated advantage versus RIC in groupe with CR1 and 
CR 2: OS was 72% vs 50%; and in salvage group: OS 67% 
vs 16% (p>0.05), respectively. We did not reveal signifi cant 

difference in OS between children and adolescents: 55% vs 
47%; between BM and PBSC: 58% vs 46%; between related or 
unrelated donor: 50% vs 52%, respectively. The worst OS was 
in pts with secondary AML- 15%.
Conclusion: allo HSCT is effective in children and adolescents 
with AML, the best results in OS observed in pts with CR1, after 
MAC. So allo HSCT seems to be the treatment of choice in pts 
having suitable donor (related or unrelated).

P926
Autologous stem cell transplantation in AML in fi rst CR. 
A retrospective single-centre experience of uniformly 
treated patients
T. Zuckerman, N. Haddad, T. Katz, R. Fineman, E. Sabo, 
N. Horowitz, Y. Ofran, N. Benyamini
Rambam Medical Center (Haifa, IL)

Although >80% of AML patients age 60 and younger achieve 
CR, substantial percentage will relapse. Even among the 
favorable cytogenetics, there is a wide spectrum of published 
results using standard post remission therapy. One of the larg-
est reports in 370 Patients (Appelbaum FR et al BJH, 2006) 
soberingly reported a long term survival of only 44 %. Post 
remission therapy in AML is largely dictated by cytogenetic and 
molecular risk groups. Autologous stem cell transplantation 
(ASCT) in AML is controversial due to lack prospective stud-
ies in the era of peripheral stem cell harvesting, intent to treat 
analysis while many have not received the assigned treatment 
and a high TRM. However, the preponderance of prospec-
tive studies report a potent anti-leukemic advantage for ASCT 
in terms of reduced relapse and superior DFS albeit no OS 
advantage. The current study retrospectively evaluated a large 
cohort of uniformly treated patients undergoing ASCT. Meth-
ods: 115 consecutive patients were included in the analysis. 
Between 1996-2001: ASCT was performed in young adults if 
no matched related donor (MRD) or age>55. Between 2001-
2010: ASCT if: 1. Favorable cytogenetics. 2. Intermediate & 
high risk with no MRD or age > 65. Median age 47, 107 in 
CR1 after standard 7+3 followed by HIDAC X2, and 8 with 
APL in CR2. Conditioning regimen was busulphan/cytoxan in 
90.4%. All patients received peripheral blood stem cells. With a 
median follow-up of 3 years (0.5-14) cumulative OS is 52.24%. 
Mean OS: 8.5 years, EFS rate: 48.76% with a mean of 7.47 
years, relapse rate: 46% and TRM of 0.89%. OS for favorable, 
intermediate and high risk was 52.9%, 57.9% and 41% respec-
tively. EFS was 55.490%, 56.09% and 28.09%, respectively. 
In multivariate analysis: favorable and intermediate risk groups 
had superior OS (p=0.015, HR 2.8), and a trend for improved 
EFS (p=0.055, HR=2.07). Age < or  60 and daunorubicin dose 
were not associated with difference in outcome. 
Conclusion: With a long term follow up outcome of favorable 
and intermidiate risk groups was comparable with signifi cante 
OS and a trend for improved EFS compared to high risk group 
all with low TRM. These data suggest that (a) randomized stud-
ies should asses the role of ASCT in the era of current practice, 
and (b) although based on relatively small numbers, the data 
suggest that autologous transplant may also be an option for 
patients with intermediate and unfavorable cytogenetics who 
do not have a donor.

P927
Results of second allogeneic stem cell transplantation for 
children and adolescents with acute leukaemia
E. Semenova, N. Stancheva, A. Alyanskiy, M. Tretyakova, 
S. Razumova, A. Borovkova, E. Babenko, S. Bondarenko, 
S. Shiryaev, T. Bykova, O. Paina, L. Zubarovskaya, A. Kozlov, 
B. Afanasyev
SPb State I. Pavlov Medical University (St. Petersburg, RU)

The aim: This analysis was performed to asses overall survival 
(OS) of children and adolescents with acute leukemia (AL) after 
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second allo-HSCT (2nd allo-HSCT) and reveal risk factors for 
OS (to identify factors which have a prognostic signifi cance).
Patients and transplant: 186 patients (pts) from 1 till 21 y.o. 
(mediana 12 y.o.) were underwent allo-HSCT between 12/2000 
and 11/2010. A second allograft was performed in 22 of these 
pts. Interval from fi rst HSCT to second HSCT was 1-23 months: 
in 16 pts  6 months, in 6 pts > 6 months. The cause of 2nd 
allo-HSCT was disease recurrence after 1st allo-HSCT in 21 
pts and non-engrafted in 1 patient. In 22 patients with 2nd 
allo-HSCT diagnosis was ALL (n=12) and AML (n=10). Status 
disease at the moment of 1st allo-HSCT was 1 or 2 complete 
remission in 7 pts (32%), relapse or resistance in 15 pts (68%).
Ten patients were transplanted from a matched sibling donor 
(MSD), 4 pts from matched unrelated (MUD) and 8 pts from 
an alternative family donor (Haplo). In 14 cases 2nd allo-HSCT 
was performed using the same donor as in 1st allo-HSCT. RIC 
1st allo-HSCT was performed in 9 pts. MAC was used in 13 pts. 
(RIC consisted of Flu 150 mg/m2/d + Mel (140 mg/m2/d)±ATG 
or Flu 150 mg/m2/d + Bu 8 mg/kg±ATG; MAC consisted of Bu 
16 mg/kg (or Treo 36-48 mg/m2 ) +Cy 120 mg/kg ±ATG). Al 2nd 
allo-HSCT was performed with RIC.
Results (tab 1): OS (3-y) of children and adolescents with acute 
leukemia (AL) after 2nd allo-HSCT was 17%. 
The table 1 shows comparative analysis of OS of pts from differ-
ent groups. The statistically signifi cant parameters associated 
with 3-years OS were the following: status at 1st allo-HSCT, 
type of donor and interval from 1st allo-HSCT to 2nd allo-HSCT. 
The choice of donor (same or other), intensity of conditioning 
(RIC or MAC), age at the moment of allo-HSCT (under 14 y.o., 
after14 y.o.), type of AL (ALL or AML) didn’t have signifi cant 
infl uence on OS.
Conclusion: Second allo-HSCT is feasible and effective in pts 
that have relapse > 6 months after 1st allo-HSCT or transplan-
tation at the 1st allo-HSCT in 1or 2 CR.

P928
Once-daily intravenous busulfan and fl udarabine as 
conditioning for patients with signifi cant co-morbidities 
and high-risk myeloid disease undergoing allogeneic 
haematopoietic stem cell transplantation is well tolerated 
and very effective
A. Bermudez (1), J. Nuñez (2), L. Yañez (1), C. Montes (1), 
J. Monge (1), C. Richard (1), Z. Diez Gallarreta (1), G. Perez 
Vazquez (1), A. Insunza (1), E. Conde (1), M. Colorado (1), 
M. Lopez Duarte (1), A. Iriondo (1)
(1)HUMV (Santander, ES); (2)IFIMAV (Santander, ES)

Objective: To analyze the effi cacy, based on toxicity and out-
come, of intravenous (IV) busulfan(BU) and fl udarabine(FLU) 
as conditioning regimen of allo-HSCT in patients with myeloid 
diseases.
Patients and methods:62 patients underwent allo-HSCT in our 
hospital from May-2006 to Sept-2010.Conditioning regimen con-
sisted of BU (3,2 mg/Kg, IV) and FLU (40 mg/m2, IV) both given 
once daily for 4 days. Median age was 48 years (24-74) and 29 
patients were male. Myeloid diseases were: 44 AML[48% con-
sidered as high risk (secondary-AML, adverse genetics)], 13 
MDS(8 with IPSS intermediate-2/high) and 5 chronic-MPD. Dis-
ease status at allo-HSCT was 1CR: 37, 2CR: 6, >3CR/refrac-
tory disease: 4, stable disease/PR:15. Donor were: matched 
related (30), matched unrelated (19), mismatched (13) and 
stem cell source was bone marrow in 92%.Cyclosporine or 
tacrolimus combined with methotrexate or mycophenolate was 
used as GvHD prophylaxis and only 5 patients (8%) received 
ATG. Based on Sorror HCT-CI, patients were divided into low 
risk (score 0:29%), moderate risk (score 1-2:34%) and high risk 
(score>3:37%).
Results: Median time to PMN (>500/mm3) and platelet recov-
ery (>50.000/mm3) was 16 days (11-28) and 16 days (11-
135). Complete chimera at day +30 was achieved in 83% of 
patients. Only 3 patients (5%) had graft failure (primary 1 and 
secondary 2). 1 patient (2%) had a reversible hepatic veno-
occlusive disease and 40 patients (65%) developed moder-
ate-severe mucositis. The rates of grade II-IV and III/IV acute 
GvHD were 35% and 8%. aGVHD was more frequently in 
unrelated donor (64% versus 36%, p=0,009). Three patients 
(5%) developed corticosteroid refractory aGvHD. Thirty four 
patients developed chronic GvHD that was extensive in 16. 
Early transplant-related mortality (TRM <100 days) was 8,1% 
(2 leukaemic progresion, 2 infection, 1 refractory aGvHD). 
Three-year estimated overall survival (OS) and event free sur-
vival (EFS) were 58% and two years OS was 79% for patients 
in 1CR. OS in patients with matched-related, matched-unre-
lated and mismatched donor were 67%, 78% and 44% respec-
tively. According to HCT-CI, OS in low and intermediate/high 
risk was 79% and 49%. Three years OS in AML, MDS, and 
chronic-MPD were 62%, 61% and 100%.
Conclusion: BUFLU conditioning for patients with signifi cant 
comorbidities and high-risk myeloid disease undergoing an 
allo-HSCT is well tolerated and very effective with a low early 
TRM and aGvHD incidence and with EFS that compare favour-
ably with other conditioning regimens.

P929
Allogeneic stem cell transplantation for patients with AML 
and FLT-3 mutations
M. Schleuning, D. Judith, M. Heshmat, I. Burlakova, 
S. Tschischka, H. Baurmann, R. Schwerdtfeger
German Clinic for Diagnostics (Wiesbaden, DE)

Patients with acute myeloid leukemia (AML) with FLT-3 muta-
tions have an extremely high risk of relapse after conventional 
chemotherapy. The role of allogeneic stem cell transplantation 
(SCT) for this patient cohort has been discussed controver-
sially in recent years. This report summarizes our cumulative 
experience in a cohort of 42 consecutive patients (age 17-70, 
median 51 years) allografted for FLT-3 positive AML in a single 
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centre. In more than 80% a FLAMSA-RIC based conditioning 
regimen was used, in 5% BCNU/Melphalan/Fludarabine, and 
in 14% conventional radiation- or Busulfan- based regimens. 
Most patients received mobilized peripheral blood stem cells 
as graft and 10 patients had a sibling and 32 an unrelated 
donor (MUD), respectively. Half of the patients were allografted 
in complete remission and twenty with active, mostly refrac-
tory disease. With a median follow-up for surviving patients 
of nearly 2 years (range 64 – 1746 days) the Kaplan-Meyer 
procedure estimates a 48% probability of survival at 2 y after 
transplantation. Interestingly, there is no difference what so 
ever in survival if patients had an identical sibling donor or a 
MUD. Similarly, neither patient age below or above the median, 
nor the applied conditioning regimen did affect the outcome. 
The only signifi cant variable for improved survival was being 
in complete remission at transplantation with a 2-year overall 
survival probability of 60% as compared to 30% for patients 
with active disease. Thirteen patients (31%) relapsed after allo-
grafting, which is substantially lower as to what is reported after 
conventional chemotherapy. Three of these patients could be 
salvaged by a second transplant, whereas 10 patients fi nally 
died from leukaemia. Non relapse mortality was 24% with 2 
patients dying from acute GVHD, 7 from infections and 1 from 
suicide, despite being well physically. In conclusion, our data 
support the notion that allogeneic SCT is a highly effective 
treatment option for patients with AML and FLT-3 mutations and 
that, if the patient is eligible, it should be undertaken whenever 
possible in 1. complete remission. However, even patients with 
primary induction failure have a reasonable chance to be sal-
vaged by allogeneic SCT.

P930
Outcome of allogeneic haematopoietic cell transplantation
for acute myelogenous leukaemia: a single-centre 
retrospective analysis
I. Sakellari, C. Apostolou, D. Mallouri, E. Georgiadou, 
A. Athanasiadou, P. Kaloyannidis, I. Batsis, C. Smias, 
E. Yannaki, C. Lalayanni, N. Stavroyanni, C. Vadikolia, 
R. Saloum, A. Fassas, A. Anagnostopoulos
G. Papanicolaou Hospital (Thessaloniki, GR)

The selection of patients (pts) upon the best stratifi cation 
and the timing of transplantation are the key issues of clinical 
management in AML. We analyzed the data of all pts (149) 
allografted consecutively for AML in our BMT-unit during 1991-
2009. Donors were siblings (107), relatives (11), unrelated (25), 
double cord blood CB (1), haploidentical (5). Sixty-three pts 
aged 35(8-63) were transplanted in CR1 after myeloablative 
(MA) (56) and non- myeloablative (NMA) regimen (7). Periph-
eral blood (PB) was the main graft source (51). Karyotype was 
available in 40 pts (intermediate 32, poor risk 8). Eighty-six pts 
were allografted beyond CR1: 42 Prim.Ref, 15 CR2, 23 Rel1 
and 6 advanced (CR3; Rel2+). The majority of pts received 
PB (72) and MA regimen (82). Karyotype was available in 
71 (favourable 4, intermediate 53, poor 14). For CR1 pts OS 
was 63%, NRM 23%, DFS 60% and RR 21% at 13 years, 
whereas for 46 pts transplanted after 1999 NRM was lower 
(17% at 9 years). DFS for CR1 pts with unrelated donor was 
47% and 62% for siblings. The outcome post NMA was poor 
(DFS 21% vs 65% post MA). According to cytogenetics OS and 
DFS were 62% and 64% for the intermediate, 44% and 45% for 
poor risk respectively. For CR2 pts OS was 51% and DFS 46%, 
RR 43% and NRM 16%. For Prim.Ref. pts OS was 20%, DFS 
17% (plateau at 2 years) and NRM 34% at 12 years. Poor risk 
karyotype pts (7) had dismal outcome (DFS, OS 0%) vs 25% 
and 31% respectively for the intermediate risk group (28). For 
pts in REL1 OS was 15%, NRM 56%, DFS 4% and RR 86%. 
For the 6 pts transplanted for advanced disease OS/DFS was 
17% and RR, NRM rates high. The 5 pts undergone haploi-
dentical hematopoietic cell transplantation (HCT) had OS and 
DFS 40% at 8 years. In multivariate analysis signifi cant fac-
tors associated with better outcome were early phase disease 

(p=0.0001), lower risk karyotype (p=0.04), presence of acute 
graft versus host disease (GVHD) and chronic GvHD (p=0.047, 
p=0.01), while PB had a borderline signifi cance (p=0.08). Fac-
tors associated with lower NRM were the time of transplanta-
tion (>2005, p=0.001) and identical-sibling donor. According to 
our experience, allogeneic-HCT for AML in early phase seems 
to have the potential to cure a signifi cant proportion of pts with 
low NRM, even in the alternative setting, with improving results 
during the late time frame. In contrast, a small proportion of 
refractory pts may be rescued by HCT, specifi cally in the inter-
mediate cytogenetic risk group.

P931
Improved outcome in patients with acute myelogenous 
leukaemia post high-dose chemotherapy with the combi-
nation of BCNU, cytarabine, melphalan and autologous 
haematopoietic cell transplantation
I. Sakellari, D. Mallouri, C. Apostolou, A. Antoniou, 
I. Batsis, P. Kaloyannidis, C. Kelaidi, S. Tsimperis, C. Smias, 
G. Papaioannou, D. Sotiropoulos, G. Dourvas, R. Saloum, 
A. Anagnostopoulos, A. Fassas
G. Papanicolaou Hospital (Thessaloniki, GR)

Autologous hematopoietic cell transplantation for selected 
patients (pts) with acute myelogenous leukemia is a viable 
and reliable option of therapy, even in the era of alternative 
or reduced intensity transplants. The main advantage of the 
procedure is very low toxicity and treatment related mortality 
rate (TRM). We retrospectively studied 51 pts, aged 37 (12-
54) years with de novo AML (49) and secondary AML (2) auto-
transplanted in CR1. The conditioning regimens used were: 
a)BEAM modifi ed (marrow harvest on day -3, infusion of BCNU 
day -3, Etoposide and Cytarabine day -2, Melphalan day -1) 
and fresh marrow graft (20), b) BUCY-2 (10), c) BUCY-4 (6) 
and d) BCNU-AraC-Mel (BCNU 300 mg/m² day -3, Cytarabine 
3 gr/m²/12 hours day -2, Melphalan 140 mg/m² day -1) (15) with 
cryopreserved graft either marrow (14) or peripheral blood (PB) 
(17). The PB graft was mobilized post high dose Etoposide 
(1,6gr/m²) and has been used in the recent period 2000-2009. 
For the whole cohort of 51 pts auto-transplanted form 1987-
2009 the probability of DFS and OS was 28% and 33% respec-
tively with a Dm follow-up 15 (9-20) years and TRM 6%. In 
terms of the time of transplant for the early period (1987-1999) 
the DFS rate was 27%, relapse rate 57% and TRM 10% at 21 
years. On the contrary, the OS and DFS of pts who received the 
BAM regimen and mobilized PB as graft during the late period 
2000-2009 was 53% and 83% respectively, while the TRM was 
0% at 8 years. Interestingly, pts with intermediate risk group 
cytogenetic (17), mostly normal karyotype, succeeded rates of 
OS 82% and DFS 57% at 8 years. The challenge of refi ne-
ments of clinical management of patients with AML is to iden-
tify individual patients likely to benefi t from specifi c therapeutic 
modalities, such as autologous hematopoietic cell transplanta-
tion, as an intensifi ed consolidation treatment with zero morality 
rate. It can be employed to maintain the remission and cure 
the disease. Better supportive care has enhanced the ability 
of nearly each AML patient to deliver high dose chemotherapy 
plus autologous rescue with mobilized PB graft. Moreover, com-
parison of various used conditioning regimens demonstrated 
a DFS survival advantage of BAM (49%) over the others, ie 
modifi ed BEAM (32%) or BUCY-2, BUCY-4 (31%) at 7, 21 and 
18 years respectively.
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P932
Is there an impact of KIR and KIR/ligand genetic 
polymorphisms in acute lymphoblastic leukaemia 
development?
V. Varbanova (1), B. Avramova (2), M. Yordanova (2), 
A. Mihaylova (1), E. Naumova (1)
(1)University Hospital “Alexandrovska” (Sofi a, BG); (2)Children’s 
Oncohematology Hospital (Sofi a, BG)

Associations of specifi c KIR and/or KIR/HLA genotypes with 
certain diseases have been reported but the relevance of KIR 
and KIR/ligand polymorphisms on the development of haema-
tological malignancies is still less clear. The objective of this 
study was to investigate KIRs, their HLA class I ligands and 
KIR/ligand combinations in case-control as well as in family-
based study, and to assess if particular gene profi les mediat-
ing inhibitory or activating NK cell function may be associated 
with acute lymphoblastic leukemia (ALL) development. Thirty 
patients with ALL treated in Children Oncohematology Hospital 
and 93 non affected members of their families, and 80 unrelated 
randomly selected healthy controls from the Bulgarian popula-
tion were evaluated for KIR and KIR HLA ligand gene polymor-
phisms by PCR-SSP method (Olerup SSPTM KIR and KIR HLA 
Ligand Kits). KIR2DS1 frequency was lower in ALL patients 
(36.7% vs 50%) while the incidence of KIR2DS3 was higher 
in healthy related individuals (52.7% vs 37.5%; p<0.05) com-
pared to randomly selected controls. No signifi cant differences 
were found in KIR A and B haplotype distribution between the 
compared groups. Homozygosity for HLA-Cw group 1 (HLA-
Cw alleles with asparagine at position 80) and HLA-A alleles 
with Bw4 motif which serve as ligands for certain KIRs, were 
more frequent in ALL patients compared to unrelated con-
trols (43.3% v.s. 26.2%, and 46.7% v.s. 28.8%, respectively). 
KIR3DL+/BBw4+ABw4- combinations were lower in patients 
(30%; p<0.05) and their siblings (24.3%; p<0.01) in compari-
son to randomly selected healthy controls (51.2%). Moreover, 
a trend of higher incidence of individuals bearing both ligands 
for inhibitory KIR3DL1 (3DL1+/BBw4+ABw4+) was observed 
among patients (26.7%) and their healthy relatives (33.3%) 
compared to unrelated controls (16.25%). These data support 
the involvement of HLA-C locus and HLA-A Bw4 alleles in mod-
ulating the risk of ALL perhaps through their function as ligands 
for KIRs. In addition, the activating genotype KIR2DS1+/C2+ 
was less common in patients in comparison to unrelated con-
trols (33.3% vs 13.7%; p<0.05). Our data suggest that inherited 
genetic polymorphisms within immune response genes may 
lead to a domination of inhibitory over activating KIR/ligand sig-
nals, which contributes to the escape of emerging malignant 
cells from immune surveillance and development of ALL. These 
fi ndings may also have impact in leukemia treatment using NK 
cell alloreactivity.

P933
Outcome of autologous haematopoietic stem cell trans-
plantation in adults with acute myeloid leukaemia using 
three different conditioning regimens
W. Rasheed, F. Al Mohareb, M. Bakr, N. Chaudhri, F. Alsharif, 
S.Y. Mohamed, A.J.M. Saleh, K. Ibrahim, S. Ahmed, W. Chebbo, 
G. El Gohary, M. Bashir, A. Elghazaly, Z. Nurgat, F. Hussain, 
T. ElHassan, M. Aljurf, H. Al Zahrani
King Faisal Specialist Hospital and Research Centre (Riyadh, SA)

The role of autologous Hematopoietic Stem Cell Transplanta-
tion (HSCT) in acute myeloid leukemia (AML) remains con-
troversial. Our HSCT Program adopted a policy to perform 
autologous hematopoietic stem cell transplantation for AML 
patients in =/> 1st complete remission (CR1) who had no HLA-
matched related donor and who mostly fall in the intermediate 
or high risk group. 
Methods: This is a retrospective analysis of the King Faisal Spe-
cialist Hospital and Research Center HSCT registry data base 
for all AML patients who underwent autologous HSCT between 

1985-2009. Variables examined included age, sex, disease risk 
group, disease status at transplantation, conditioning regimen 
and source of stem cells. Kaplan and Meier method was used 
to estimate disease free survival (DFS) and overall survival 
(OS). Groups were compared using the log-rank test. 
Results: 113 autologous HSCT procedures were consecutively 
performed during this period. Median age was 32 yr (range 14-
60). There were 65 males & 48 females. Median follow up is 20 
(1-255) months. Disease status at transplant: CR1 (n=70, 62%) 
& =/>CR2 (n=43, 38%). Three different conditioning regiments 
were used: CY/TBI, BU/CY, and BU/VP16. Most of the patients 
transplanted after the year 2000 were in the BU/VP16 (n=50, 
44.2%) group while earlier cohorts were split between CY/TBI 
(n=39, 34.5%) and BU/CY (n=24, 21.2%) conditioning. Source 
of stem cells: bone marrow (n=37, 32.7%, mostly in the earlier 
cohort of patients), peripheral blood (n=70, 61.9%) and BM+PB 
(n=6, 5.3%). All patients in the BU/VP16 (later cohort) group 
received peripheral blood stem cell. Five year OS & DFS for 
the whole group were 45.6% and 43.2%, respectively. A trend 
of improved outcome using BU/VP16 conditioning (OS 60.3%, 
DFS 50%) was observed but this was not statistically signifi cant 
(p value= 0.1 and 0.3, respectively; Figure 1 and 2). Disease 
status at transplant showed a trend of better outcome in CR1 
(OS 51%, DFS 47.4%) compared with =/>CR2 (OS 37.2%, 
DFS 36%) without statistical signifi cance (p value = 0.5 and 0.6 
respectively). Procedure related mortality for the whole group 
was 6.2 %.
Conclusion: Autologous HSCT is a reasonable and relatively 
safe therapeutic modality for patients with AML who have no suit-
able related donor, with outcomes comparable to those reported 
using matched unrelated or cord blood transplantation.
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P934
Peripheral and bone marrow blast cells, cytogenetic 
pattern and donor type are relevant factors for the 
outcome of allogeneic stem cells transplant in high-risk 
acute myeloid leukaemia
M. Rossi, P. Bernasconi, A.A. Colombo, D. Caldera, 
F. Ripamonti, L. Pochintesta, V. Fiaccadori, C. Castagnola, 
P. Zappasodi, D. Troletti, C. Pascutto, E.P. Alessandrino
IRCCS Policlinico S. Matteo (Pavia, IT)

The aim of this study was to analyze the outcome and to identify 
prognostic factors in 114 consecutive AML patients (pts) submit-
ted to HSCT in second/greater complete remission (CR) or in 
active disease at our Institution between 1993 and 2010. They 
were 53 females and 61 males with a median age of 43.8 years 
(range 18.6-66.7). At the time of transplant 41 pts (36%) were in 
second/greater CR, 28 (25%) in partial response or in fi rst initial 
relapse and 45 (39%) had refractory disease. Considering pts 
not in remission, three, in molecular relapse, had a bone mar-
row (BM) blast cell percentage less than 5, twenty-eight com-
prised between 5 and 20 and thirty-four over 20. BM was not 
performed in 8 pts, included in the 39 with peripheral blast cells. 
At diagnosis cytogenetic analyses were successful in 107 pts, 
29% considered good risk, 44% intermediate risk and 27% high-
risk (HR). The donor was matched related/unrelated in 43 and 
55 pts and haploidentical in two. One pts received a cord blood 
transplant. Sixty-fi ve pts (57%) received peripheral stem cells, 
48 (42%) from BM stem cells. Conditioning was myelo-ablative 
in 73% of patients and reduced in 27%. Five-yrs OS was 38% 
and the 5-yrs cumulative incidence of transplant-related mortality 
(TRM) and Relapse Rate (RR), estimated with a competing risk 
approach, were 37% and 28%. The 5-years OS, TRM and RR 
were 43%, 21% and 36% for sibling versus 34%, 47%, 15% for 
unrelated transplants (all p values<0.03 by Wilcoxon test). The 
5-years TRM and RR were 30% and 15% for pts in CR versus 
40% and 34% for those transplanted with active disease (p=ns 
and p=0.07). Cytogenetic high-risk groups had a relevant infl u-
ence on OS (p=0.003). The 5-years OS was 49% for good-risk 
patients, 44% for intermediate-risk patients and 14% for HR 
patients. When multivariate Cox proportional-hazards regression 
was applied, BM blasts percentage >20% and unrelated donor 
had a signifi cant negative infl uence on OS (p=0.013 and p=0.001 
respectively) and TRM (p=0.01 and p=0.001); peripheral blood 
blasts percentage and reduced intensity conditioning negatively 
affected RR (p=0.006 and p=0.03). The cytogenetic pattern 
showed a trend toward signifi cance for OS (p=0.05) and had a 
signifi cant infl uence on RR (p=0.01). In conclusion, BM blast cell 
percentage and donor type are the most relevant factors for OS 
and TRM, whereas blast cells in peripheral blood, cytogenetic 
pattern and conditioning regimen the most relevant for RR.

P935
Retrospective analysis of clofarabine/Ara-C salvage
chemotherapy preceding allogeneic stem cell 
transplantation for AML
C. Loeffl er, M. Kapp, G.U. Grigoleit, S. Mielke, J. Löffl er, 
H. Einsele, G. Stuhler
Medical Hospital II (Würzburg, DE)

Objectives: Overall prognosis of acute myeloid leukemia (AML) 
refractory to induction chemotherapy remains extremely poor. 
As the only curative option, allogeneic stem cell transplantation 
(SCT) may provide immunological protection from relapse by 
delivering benefi cial graft-versus-leukemia effects. Prerequisite 
for such a successful transplantation is a situation of minimal 
residual disease or minimal tumor burden. Clofarabine has 
strong anti-leukemic activity but is associated with long-lasting 
aplastic periods. To this end, we investigated a clofarabine/
cytarabine salvage chemotherapy followed by allogeneic SCT 
in order to restore hematopoiesis and to enable graft versus 
leukemia activity after effective eradication of leukemic blasts 
for AML patients that failed induction chemotherapy. 

Methods: We retrospectively reviewed data from all 32 patients 
available for analysis with refractory or relapsed AML that were 
treated with 5x40 mg/m² clofarabine between March 2007 and 
November 2010 in our institution. 
Results: After salvage chemotherapy with 5x40 mg/m² 
clofarabine and cytarabine we observed clearance of leuke-
mic blasts in 69% (22/32) of our patients. However, in those 
not achieving a complete clearance of their disease a sub-
stantial reduction of leukemia burden could be documented 
(7/32). Blast persistence or progressive disease was limited 
to 3 patients only (9%). Twenty-three patients proceeded to 
allogeneic SCT using HLA matched (70%), haploidentical 
(27%) and 1 double cord blood graft while nine patients died 
before transplantation. After a median follow-up of 173 days 
(range 1-1013 days), overall survival was 48% (11/23) of all 
allografted patients.
Conclusion: The combination of clofarabine and cytarabine pre-
ceding allogeneic SCT combines the excellent tumoricidal activ-
ity of clofarabine with the restoration of hematopoiesis of the 
allogeneic graft. Clofarabine and cytarabine has an acceptable 
toxicity profi le, compares favorably to other published salvage 
strategies and does not negatively interfere with subsequent 
allogeneic SCT. Taken together, the data provided here warrant 
further clinical trials that prospectively investigate the effective-
ness of clofarabine salvage chemotherapy prior to allogeneic 
SCT for refractory AML.

P936
In haematopoietic SCT recipients, pre- and post-
transplant cytomorphologic remission status has strong 
prognostic relevance, but no predictive value during 
reduced-conditioning phase in AML patients
M. Wüsthof, J. Heinrich, T. Zabelina, N. Kröger, M. Binder, 
C. Bokemeyer, A. Zander, U. Bacher
University Medical Center (Hamburg - Eppendorf, DE)

Patients (pts) with acute myeloid leukemia (AML) who received 
hematopoietic stem cell transplantation (HSCT) undergo 
periodic surveillance through analysis of bone marrow (BM) 
cytomorphology. Only few studies evaluated the prognostic rel-
evance of the remission status in AML pts after HSCT, and no 
study analyzed the predictive value of early blast clearance dur-
ing reduced intensity conditioning (RIC) phase. Here, we report 
the correlation between survival at 24 months and the BM blast 
population at different times before and after HSCT. 
We analyzed data from 104 pts (73 de novo AML, 27 s-AML/
MDS, 4 t-AML) treated in our center between 2005 and 2008: 
median age 51 yrs (range 19-72). Pts were treated with RIC 
(n=69) or myeloablative conditioning (MAC) (n=35) for HSCT. 
Remission status before HSCT was induction failure or recur-
rent disease in 61 pts, 1st complete remission (CR1) in 24 pts, 
>CR2 in 19 pts. The RIC regimen was FLAMSA (fl udarabine, 
high dose cytarabine, amsacrine) from days -10 to -7 followed 
by busulfan and antithymocyte globulin (ATG) from days -3 to -1 
to HSCT. Only cases with available BM cytomorphology before 
(n=104) and after HSCT (day 30: n=95; day 100: n=77) were 
included. In RIC pts, additional analysis of cytomorphology was 
performed in the interval between FLAMSA and application of 
busulfan/ATG (n=51). 
After a median follow up of 24 months (range 0.1 to 51.5), the 
overall survival (OS) was 39.4% (RIC 26.1%, MAC 65.71%) 
and leukemia-free-survival (LFS) was 45.2% (RIC 21.7%, MAC 
60%). We identifi ed that blast percentage in BM specimens 
(<5% vs >5%) before HSCT correlate with survival (both OS 
and LFS) at 24 months (OS 73.6% vs 30%, p <0.001; LFS 66% 
vs 25%, p <0.001). Likewise, blast percentage (<5% vs >5%) 
after HSCT measured at days 30 and 100, correlate with sur-
vival (OS) at 24 months (day 30: OS 52% vs 0%, p=0.001; day 
100: OS 71.6% vs 20%, p < 0.001). We found no signifi cant 
correlation between blasts <5% (n=17) vs >5% (n=34) in BM 
specimens during RIC conditioning phase and survival meas-
ures: mean OS was 232 vs. 248 days. 



S278

Conclusion: Cytomorphology before and after HSCT is a potent 
predictor in AML but early blast clearance during FLAMSA-RIC 
conditioning phase allows no prediction of LFS or OS. Hence, 
this parameter is not effective to identify specifi c risk groups 
who might benefi t from intensifi ed surveillance programs or 
modifi ed immunotherapeutic strategies, what emphasizes the 
need of alternative monitoring strategies.

P937
Treatment outcome of adolescents and young adults 
with acute lymphoblastic leukaemia: a single-centre 
experience
D. Stamatovic, L.J. Tukic, O. Tarabar, B. Balint, M. Elez, 
Ž. Tatomirovic, O. Radic-Tasic, B. Todoric-Živanovic, 
S. Marjanovic, M. Maleševic
Military Medical Academy (Belgrade, RS)

Background: Acute lymphoblastic leukemia (ALL) is a hetero-
geneous disease and outcomes vary by patient age, immu-
nophenotype and clinical, cytogenetic and molecular features. 
Despite intensifi ed chemotherapy, adolescents and young 
adults with ALL still have lower rates of survival than younger 
children. Majority of reports published so far indicate that these 
patients (pts) have a better outcome when treated with pediat-
ric, rather than adult therapeutic protocols. 
Aim: The purpose of our study was to analyse the treatment 
outcome in adolescents and young adults aged 15 to 30 years 
with newly diagnosed ALL who were treated in our adult hema-
tology department.
Patients and methods: A total of 73 pts, male/female 50/23, 
aged 15 to 30 (average age 21), diagnosed with ALL during 
1989-2009 in our institution were treated with adult YU-ALL pro-
tocol. Pts were divided in two subgroups according to disease 
risk parameters (standard/ high risk), age (15-18 vs 19-30), 
white blood count ( > 30x109/l vs < 30x109/l), time to achieve 
remission (below 28 days vs above 28 days). Also, they were 
divided considering to postremission treatment (conventional 
maintenance therapy – 36 pts vs stem cell transplantation 
SCT– 37 pts). Twenty six pts were underwent allogeneic SCT 
from identical sibling donor and in 11 pts autologous SCT was 
performed. Majority of pts treated with allogeneic SCT had ini-
tially „high“ risk of the disease.
Results: For the whole cohort, the remission rate was 90,4%, 
iduction failure 9,6%, early deaths 3,2% and relapse rate 
57,5%. After a median observation time of 7 years the overall 
survival (OS) and event-free survival (EFS) of pts who were 
treated with allogeneic SCT were superior in comparison with 
pts who were treated with conventional therapy (OS 42% vs 
27%, p < 0.05; DFS 57% vs. 31%, p < 0.05). Relapse incidence 
was signifi cantly lower in the group of pts with allogeneic SCT 
(32% vs 69%, p < 0.05). Signifi cantly better OS had pts with 
initial lower white blood count and those who have achieved 
remission in the fi rst 28 days. In this cohort of pts age had no 
impact on the results.
Conclusion: Our results of treatment adolescents and young 
adults with adult therapeutic regimens are inferior to results of 
other study groups who have used pediatric protocols for same 
pts group. Allogeneic SCT is still the best treatment option for 
sellected number of pts with ALL, but further investigation, 
especially in the new target agents era is needed.

P938
Early induction of complete remission is predictive for out-
come in refractory AML patients treated with FLAMSA-RIC
C. Pfrepper, F. Schueler, C. Kliem, S. Daneschnejad, H.-K. Al 
Ali, D. Niederwieser, N. Basara
University of Leipzig (Leipzig, DE)

Purpose: Allogeneic stem cell transplantation (SCT) is the 
only curative treatment for patients with refractory acute mye-
loid leukemia (AML). The outcome, however is still poor. We 

analysed our experience of patients with resistant disease 
transplanted using a sequential regimen of chemotherapy and 
reduced intensity conditioning allogeneic SCT (FLAMSA-RIC). 
Patients and methods: We retrospectively analysed 22 patients 
with a median age of 40 (range 20-64) years and refractory AML. 
Seven patients had primary induction failure (PIF), ten patients 
had early relapse after fi rst complete remission (CR) and fi ve 
patients late or second relapse. Patients underwent SCT after 
a median of 3 (range 2-8) lines of chemotherapy and leukemic 
blasts of median 17 (range 6-80) %. All were transplanted after 
a chemotherapy consisting of fl udarabine (4x30mg/m²), cytara-
bine (4x2 g/m²) and amsacrine (4x100 mg/m²) followed 4 days 
later by 4 Gy total body irradiation, cyclophosphamide (120 mg/
m²) and antithymocytic globulin (6 mg/kg). Patients without 
graft-versus-host-disease (GvHD) at day +120 received donor 
lymphocyte infusion (DLI). 
Results: With a median follow up of 10 (range 2-39) months, 
nine of the 22 patients (41%) were alive. CR was observed on 
day 28 after SCT in 42% of all patients, while 53% had 5-20% 
blasts (PR). Half of the patients with PR converted into CR by 
day +56 after reduction of immunosuppressive therapy result-
ing in an overall CR rate of 68%. Estimated overall survival (OS) 
and relapse incidence (RI) at two years were 27% and 75%, 
respectively. Patients with < 20% bone marrow infi ltration prior 
to FLAMSA-RIC had a signifi cantly better OS than patients with 
 20% blasts (66% vs 17% after one year, p=0.01). Patients 

with a maximum of two lines of therapy before allogeneic SCT 
had a trend towards better OS, while patients with PIF had a 
better LFS than patients with early relapse. Patients with grade 
2 acute GvHD had the best OS of 67% after 2 years (p=0.045) 
and those receiving DLI (n=5) had a signifi cantly lower RI of 
20% resulting in a better LFS (p=0.01). 
Conclusion: FLAMSA-RIC results in a high CR-rate in refrac-
tory AML patients. The main factors infl uencing outcome were 
blast count prior to SCT, lines of pre-treatment, grade of acute 
GvHD and the administration of DLI. Early reduction of immu-
nosuppression is an important factor to prevent relapse in this 
cohort of patients.

P939
Genome-wide profi ling of structural genomic variations 
in Korean AML patients
H.S. Cheong (1), K.-S. Ahn (1), J.S. Bae (2), H.D. Shin (2), 
B.K. Kim (1), S. Park (1), H.-J. Yoon (3), S.S. Yoon (1)
(1)National University Hospital (Seoul, KR); (2)Sogang 
University (Seoul, KR); (3)Kyoung-Hee University (Seoul, KR)

Structural genomic variations are of predominant importance to 
the biology and clinical outcome of patients with acute myeloid 
leukemia (AML), and conventional karyotype-based risk clas-
sifi cations are routinely used in clinical decision making in AML. 
However, almost half of AML patients have normal karyotype, 
and this subgroup shows a various response to therapy. Recent 
advances in genome-wide single-nucleotide polymorphism 
(SNP) analyses have revealed previously unrecognized micro-
deletions and uniparental disomy (UPD) in a broad spectrum of 
human cancers. As AML represents a genetically heterogene-
ous disease, this technology might prove helpful, especially for 
cytogenetically normal AML patients. Here we have analyzed 
54 AML blast-derived DNAs with normal karyotypes and 200 
healthy controls using Illumina 317K SNP arrays. Chromosome 
aberrations (> 2 Mb) were more frequently observed in AML 
patients (30%) than healthy controls (4%). Regions of UPDs 
were identifi ed in 26% of patients and chromosome 13 was 
most frequently affected. Average length of aberrations per indi-
vidual was also larger in AML patients (14.9 Mb) than healthy 
controls (0.2 Mb). The numbers of detected copy number vari-
ations (CNVs, < 2 Mb) were 4,438 and 2,066 in AML patients 
and healthy controls, respectively. Average number and size of 
CNVs per individual were greater in AML patients (82.2 CNVs 
and 101.2 Kb) than healthy controls (10.3 CNVs and 65.1 
Kb). In further analysis, we showed that the frequency and/or 
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average size of chromosome aberrations/CNVs were asso-
ciated with complete remission attainment in AML patients. 
These data show the potential of high-resolution SNP analy-
sis for identifying genomic regions of potential pathogenic and 
clinical relevance in AML.

P940
Treatment outcome in AML according to cytogenetic and 
molecular genetic risk grouping; single-centre experience
U. Salmenniemi, K. Remes, V. Kairisto, V. Juvonen, T. Lundan, 
M. Kauppila, M. Putkonen, M. Itälä-Remes
Turku University Hospital (Turku, FI)

Background: The European LeukemiaNet has lately given 
a recommendation for correlating cytogenetic and molecu-
lar genetic data with clinical data in AML (Döhner et al. Blood 
2010). According to this recommendation, the purpose of this 
study was to retrospectively analyse the outcome of younger 
patients with non-APL AML treated at Turku University Hospital 
from Jan 2000 to Jul 2010.
Methods and results: During the 10-year period 93 patients aged 
18-65 years with de novo or secondary AML were treated within 
the AML protocols of the Finnish Leukaemia Group. Patients 
were stratifi ed into 3 risk groups according to baseline cytoge-
netic and molecular genetic fi ndings (NPM1-mutation and 
FLT3-ITD) as indicated by the European LeukemiaNet. Thus, 
favourable, intermediate, and adverse risk groups included 24, 
39, and 30 patients, respectively. CR rate after the fi rst induc-
tion was 73.1% (91.7%, 74.4% and 56.7% for the respective 
risk groups). Allogeneic stem cell transplantation (alloSCT) 
was performed for 40% of patients in CR1. Median OS for all 
patients was 69 months (10 mo for patients in adverse risk 
group vs not reached in other risk groups, P<0.001). Among the 
cytogenetically normal AML patients (n=38), OS was superior in 
patients with NPM1 mutation, and shorter in patients with FLT3-
ITD compared with others (25 mo vs not reached, p=0.0735). 
Moreover, within the adverse risk group the median OS was 
shorter in patients with monosomal karyotype than the others 
(7 mo vs 15 mo, P=0.034). Despite of low transplant-related 
mortality (13%), only patients in the adverse risk group tended 
to have an OS benefi t from alloSCT over chemotherapy (16 mo 
vs 7 mo, P=0.14).
Conclusion: The risk stratifi cation by the European Leukemi-
aNet effectively discriminated patients with AML into different 
outcomes in this single centre analysis. Treatment results are 
satisfactory only for favourable risk patients, and prognosis for 
patients with monosomal karyotype is particularly poor. The 
benefi t of alloSCT was evident only for adverse risk patients.

P941
Biochip array analysis of various cytokines in patients 
treated for acute leukaemia
J.M. Horacek (1), L. Jebavy (1), M. Vasatova (2), M. Tichy (2), 
P. Zak (2), M. Lanska (2), J. Maly (3)
(1)Faculty of Military Health Sciences (Hradec Kralove, CZ); 
(2)University Hospital (Hradec Kralove, CZ); (3)Faculty of 
Medicine (Hradec Kralove, CZ)

Objectives: Cytokines have been studied as markers of immune 
system activation in various diseases including hematological 
malignancies. The objective of our study was to analyze plasma 
levels of various cytokines and growth factors by biochip array 
technology in acute myeloid leukemia (AML) patients. 
Methods: A total of 15 AML patients (mean age 48.7 ± 12.1 
years, median 51, 8 males and 7 females) treated with cyclic 
chemotherapy (3+7, 2+5, HiDAC) alone or in combination with 
high-dose chemotherapy (preparative regimen Bu/Cy2 or Cy/
TBI) followed by autologous hematopoietic cell transplanta-
tion were studied. We evaluated plasma levels of the follow-
ing cytokines: interleukin-1  (IL-1 ), interleukin-1  (IL-1 ),
interleukin-2 (IL-2), interleukin-4 (IL-4), interleukin-6 (IL-6), 

interleukin-8 (IL-8), interleukin-10 (IL-10), vascular endothe-
lial growth factor (VEGF), tumor necrosis factor-  (TNF- ),
interferon-  (IFN- ), epidermal growth factor (EGF), monocyte 
chemotactic protein-1 (MCP-1). All biomarkers were measured 
by biochip array technology on Evidence Investigator analyzer 
(Randox) at the diagnosis of AML (active leukemia) and at 6 
months after completion of chemotherapy (durable complete 
remission /CR/ in all patients).
Results: Comparing cytokines levels in active leukemia and 
in durable CR, we found signifi cant decrease in plasma IL-1 
(2.56 ± 3.27 ng/L vs 1.63 ± 2.17 ng/L; p < 0.05), IL-6 (46.24 ± 
83.14 ng/L vs 2.49 ± 2.51 ng/L; p < 0.05), IL-8 (104.99 ± 167.30 
ng/L vs 11.72 ± 4.34 ng/L; p < 0.05), IL-10 (7.58 ± 14.15 ng/L 
vs 2.22 ± 4.78 ng/L; p < 0.05) and TNF-  (4.65 ± 4.27 ng/L vs 
2.19 ± 1.13 ng/L; p < 0.05). On the other hand, we found signifi -
cant increase in VEGF (63.93 ± 67.85 ng/L vs 114.39 ± 54.90 
ng/L; p < 0.01) and EGF (16.48 ± 33.50 ng/L vs 64.42 ± 35.33 
ng/L; p < 0.001). Plasma levels of other cytokines were without 
signifi cant differences.
Conclusion: Our results indicate that plasma levels of some 
cytokines and growth factors (EGF, VEGF, IL-1 , IL-6, IL-10, 
TNF- ) could serve as useful diagnostic and prognostic param-
eters for AML patients, showing activity of the disease. Further 
studies in a larger number of acute leukemia patients and com-
paring cytokine levels with healthy subjects will be needed to 
defi ne the potential role of these and additional biomarkers in 
this context.
The work was supported by research projects MO 0FVZ0000503 
and MZO 00179906.

P942
Comparable outcome of unrelated donor and related 
donor haematopoietic stem cell transplantation for 
intermediate-risk acute myeloid leukaemia – A single-
centre analysis
M. Karas, K. Steinerova, P. Jindra, D. Lysak, T. Svoboda, 
S. Vokurka, V. Koza
Charles University Hospital Pilsen (Pilsen, CZ)

Background: allogeneic stem cell transplantation (alloSCT) 
using related donors improves prognosis of patients (pts) with 
intermediate-risk acute myeloid leukemia (IR-AML) in fi rst com-
plete remission (CR). The role of unrelated alloSCT for IR-AML 
in 1.CR remains to be evaluated. Recent advancement in HLA 
typing and supportive care can improve historically reported 
worse results of unrelated alloSCT. To evaluate the potential 
role of unrelated alloSCT in pts with IR-AML in 1.CR we ret-
rospectively analysed the outcome of such pts transplanted in 
recent 5 years at our centre and we compared their outcome 
with a control group of pts transplanted for IR-AML in 1.CR with 
related donors. 
Patients and methods: since 9/2005 37 consecutive pts (Group 
1) with median of age 55 years (28-65 years) with IR-AML in 
1.CR underwent unrelated alloSCT (70% matched, 30% mis-
matched). The control group (Group 2) of 25 pts transplanted 
with matched related donor did not differ for any signifi cant 
prognostic variables (age, type of conditioning regimen, GVHD 
prophylaxis, etc) except for younger age of donors (p=0.0001) 
and higher amount of infused CD34+ cells (p=0.01) in the unre-
lated group.
Results: Group 1: all patients engrafted. Acute GVHD and 
chronic GVHD incidence were 30% (grade III-IV 5%) and 48%. 
With median follow-up 20 months (2-60 months) 26 pts (70%) 
are alive in 1.CR. 5 pts (14%) relapsed and died. 6 pts (16%) 
died due to NRM and one (3%) of them till day +100. The 
estimated probabilities of 3-years EFS and OS are 62% and 
68%. Group 2: all patients engrafted. Acute GVHD and chronic 
GVHD incidence were 48% (grade III-IV 8%) and 48%. With 
median follow-up 33 months (10-60 months) 18 pts (72%) are 
alive (12 pts in 1.CR, 2 pts in 1.relapse). 4 pts (16%) relapsed 
(2 of them died). 5 pts (20%) died due to NRM and none of 
them till day +100. The estimated probabilities of 3-years EFS 
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and OS are 64% and 68%. We observed no signifi cant dif-
ference in aGvHD (p=0,18), chGvHD (p=0,60), NRM (0,74), 
relapses (p=1.00), 3-years EFS (p=0.84) and OS (p=0,61) 
between both groups. 
Conclusion: our data suggest that outcome of alloSCT for IR-
AML in 1.CR was comparable between unrelated and related 
donors. Unrelated alloSCT due to low-risk of relapse and low-
risk of NRM in recent years could be alternative treatment 
strategy for pts with IR-AML in 1.CR without related donor. But 
the fi nal role of unrelated alloSCT for pts with IR-AML in 1.CR 
should be assessed in prospective trials.

P943
HLA-factors are associated with childhood ALL
L. Lebedeva, T. Puhlikova, E.V. Skorobogatova, T. Astrelina, 
M. Yakovleva on behalf of the Acute Leukaemia Working Party

Objectives: ALL blasts routinely contain somatically acquired 
genetic abnormalities that provide insight into pathogenesis 
and strongly infl uence prognosis. Genetic and environmental 
factors play an interactive role in the development of childhood 
acute lymphoblastic leukemia (ALL). The HLA association has 
been considered as a possible genetic risk factor.
Aims: It is unknown whether there exists a restriction to certain 
MHC genotypes in leukemia like ALL.
Methods: The material of the study - leukocytes peripheral 
blood from 187 children with initial diagnosed ALL (B-ALL-98, T-
ALL-37, ALL-52) and 2650 controls (leukocytes umbilical cord 
blood from healthy donors). Revealing HLA antigens at low 
level performed by SSO method on DynalRELI 48 processor. 
The results received with ambiguous interpretation was using 
PCR-SSP method (Ivitrogen).
Results: The HLA-factors of predisposition in childhood ALL 
changes in dependence on sex and immunocytologic type 
of the disease. The common HLA-factors of predisposition 
to B-ALL in childhood are groups alleles: HLA-C*04 (OR=1,9 
p=0,007), DRB1*14 (OR=3.1 p =0.002) and DRB1*09 (OR=3.5 
p=0.001); to T-ALL: HLA-DRB1*01 (OR=2.2 p=0.0035), 
DRB1*13 (OR=2.35 p=0.002) and DQB1*05 (OR=2.45 
p=0.002). Characteristic markers of predisposition to develop-
ment in boys with ALL are groups alleles: HLA-B*50 (OR=3.3 
p=0.03), Cw*16 (OR=3.7 p=0.016), DRB1*14 (OR=5.1 
p=0.0015); in girls - HLA-A*32 (OR=2.9 p=0.03), B*15 (OR=
2.6 p=0.02), delta*47 (OR=10.9 p=0.009) DRB1*03 (OR=2.2 
p=0.04). A characteristic marker of predisposition to develop-
ment in boys with T-ALL are groups alleles: HLA-A*26 (OR=3.7 
p=0.006) and DRB1*13 (OR=2.55 p=0.03). A characteristic 
marker of stability to development in boys with ALL is groups 
alleles HLA-DRB1*03 (OR=0.3 p =0.037).
Conclusion: Thus, B-ALL and p-ALL have different HLA factors 
of predisposition, stability and force of association with disease 
depending on a sex of the child.

P944
HLA-factors are associated with childhood AML
L. Lebedeva, T. Puhlikova, E.V. Skorobogatova, T. Astrelina, 
M. Yakovleva on behalf of the Acute Leukaemia Working Party

Objectives: Genetic and environmental factors play an interac-
tive role in the development of childhood acute mieloid leukemia 
(AML). The HLA association has been considered as a possible 
genetic risk factor and heterogeneous disease.
Aims: It is unknown whether there exists a restriction to certain 
MHC genotypes in leukemia like AML.
Methods: The material of the study - leukocytes peripheral 
blood from 132 children with initial diagnosed AML (M2-AML-
28, M4-AML-26, M5-AML -28; M7-AML-18; AML-32) and 2650 
controls (leukocytes umbilical cord blood from healthy donors). 
Revealing HLA antigens at low level performed by SSO method 
on DynalRELI 48 processor. The results received with ambigu-
ous interpretation was using PCR-SSP method (Ivitrogen).

Results: The HLA-factors of predisposition in childhood AML 
changes in dependence on sex and immunocytologic type of 
the disease. The common HLA-factors of predisposition to AML 
in childhood are groups alleles: HLA-C*05 (OR=2.22 p =0.05) 
and C*07 (OR=2.12 p=0.0001). Marker of strong association 
with M2-AML and M7-AML and high risk of development of 
diseases on population a level is HLA-C*07 (EF=53.8 % and 
EF=60.2 % accordingly); a marker strong association with M5-
AML and high risk of development of disease on population a 
level is HLA-DQB1*06 (EF=57.3%). Characteristic markers of 
predisposition to development in childhood with M2-AML are 
group alleles: HLA-A*24 (OR=2.5 p=0.046), delta*51 (OR=3.07 
p=0.03) and C*07 (OR=3.6 p=0.015); to M4-AML: HLA-A*25 
(OR=2.8 p=0.05), B*07 (OR=2.36 p=0.049), C*05 (OR=3.97 
p=0.004), DRB1*12 (OR=4.26 p=0.0077) and DQB1*06 
(OR=2.36 p=0.049); to M5-AML: HLA-A*68 (OR=3.08 p=0.05), 
C*05 (OR=3.73 p=0.02), DRB1*07 (OR=2.67 p=0.048) 
and DQB1*06 (OR=4.33 p=0.0045); to M7-AML: HLA-B*39 
(OR=7.02 p=0.03), B*49 (OR=8.4 p=0.019), C*07 (OR=4.25 
p=0.03) and DRB1*11 (OR=3.9 p=0.016). The common 
marker of stability to disease AML in children is specifi city 
HLA-DRB1*07 (OR=0.59 p=0.001). A characteristic marker of 
stability to development M4-AML in children is HLA-DQB1*02 
(OR=0.35 p=0.05).
Conclusion: Thus, different variants AML have different HLA 
markers of predisposition, stability and force of association with 
disease.

P945
The role of second allogeneic haematopoietic cell 
transplantation on relapse of haematological diseases
P. Topcuoglu, S.C. Bozdag, S.M. Bakanay, M. Arat, M. Ozcan, 
H. Akan, O. Ilhan, M. Beksac, G. Gurman
Ankara University (Ankara, TR)

The treatment options on relapse of hematological disease 
after Allo-HCT are depends on original diagnosis, the patient’s 
clinical condition and donor status. General approaches include 
cessation of immunosuppressive treatment, use of chemo-
therapy and donor lymphocyte infusion alone or combined with 
chemotherapy. Another option is to apply second allo-HCT. In 
this retrospective study, we purposed to give the outcomes of 
second allo-HCTs in patients who relapsed after fi rst allogeneic 
transplantation. Between June 1988-Dec 2009 679 patients 
with benign and malign hematological disease underwent allo-
HCT. Of these, 17 patients (2.7%) due to relapse or refractory 
of original disease was performed second allo-HCT from their 
same donor (n=13) or an HLA identical other sibling or rela-
tive donors (n=4) between Oct 1995 to Dec 2009. The clinical 
features of the patients and their donors prior to 1st and 2nd 
allo-HCT were given in table 1. Most of the diagnoses were 
acute leukemia (70.6 %) or chronic myeloid leukemia (23.6%). 
Ninety-one percent of patients with acute leukemia had active 
disease prior to second allo-HCT. The use of reduced inten-
sity conditioning regimen was more frequent in second trans-
plantation compared the fi rst one (17.6% vs 58.8%, p=0.01). 
The stem cell source was mostly peripheral blood (94.1%) in 
the second transplantation. No immunosuppressive agent was 
given in two patients with active disease prior to second trans-
plantation. The results of second allo-HCT were summarized 
in table 2. Complete remission was achieved in 76.5% of the 
patients. Acute severe GvHD (GrII-IV) occurred in 9 patients 
(60%). We observed chronic GvHD in 70 % of the patients 
who survived more than 100 days after the second transplan-
tation. The probabilities of three-year relapse free and overall 
survival were 17.6%±9.2% and 20.2%±10.2%, respectively. 
When we repeated the statistical analysis in acute leukemia 
patients, relapse free and overall survival was estimated as 
16.7%±10.7% and 19.4%±12.2%, respectively. In conclusion, 
second allo-HCT should be reconsidered as salvage treatment 
in relapse after fi rst allo-HCT. Transplant-related mortality and 
relapse of original disease have continued to be main problems 
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in de novo leukemic patients (n=11). Therefore, new modalities 
should be developed to reduce the leukemic burden prior to 
transplantation and to increase the graft versus leukemic activ-
ity using different conditioning regimens and immunosuppres-
sive agents.

P946
CD56 positivity is a poor prognostic factor in AML 
patients undergoing stem cell transplant
T.D. Tan, M.C. Wu, L.W. Chiou
Koo Foundation Sun Yat-Sen Cancer Center (Taipei, TW)

Background: CD56 positive AML patients have more extramed-
ullary infi ltrate and higher relapse rate and inferior outcomes. 
We evaluate the transplant outcomes in our CD56 positive as 
compared with CD56 negative AML patients.
Methods: Between August 2002 and September 2010, we have 
41 AML patients undergoing haematopoietic stem cell trans-
plantation at our institute. Two of them underwent autologous 
transplantation and 39 were allotransplant. We analyze the 
whole outcomes and relapse rates when transplanted in com-
plete remission between CD56 positive and negative patients.
Results: In these 41 patients, 13 were CD56 positive ( M/F 
7/6 and median age 34.9 years) with 7 of them (53.8%) had 
extramedullary involvement; 28 were CD56 negative (M/F 
14/14) and median age 42.7 years) with 2 of them (7.1%) had 
extramedullary involvement. Two-year and fi ve-year overall 
survivals for all patients were 48% and 40%, respectively. For 
CD56 positive and negative patients, 2-year overall survivals 
were 22% and 54%, respectively. There were 30 patients under-
going transplant in complete remission with 8 CD56 positive and 
22 CD56 negative, and the relapse rates after transplant were 

75.0% and 31.8%, respectively, (p=0.049). High risk cytogenet-
ics were found in 5 out of 13 CD56 positive patients and 5 out of 
17 available cytogenetics CD56 negative patients.
Conclusion: Even under the most intensive treatment haemat-
opoietic stem cell transplantation, CD56 positive AML patients 
still have more extramedullary involvement, more relapse rate, 
and poor survival even without signifi cantly different high risk 
cytogenetics in either arms.

P947
Fludarabine with i.v. busulfan as novel conditioning regi-
men therapy for autologous stem cell transplantation in 
patients with acute non-lymphoid leukaemia: a single-
centre experience
G. Console (1), G. Messina (1), T. Moscato (1), M. Martino 
(1), R. Fedele (1), E. Massara (1), D. Princi (1), G. Irrera (1), 
G. Redaelli (2), P. Iacopino (1)
(1)A. O. Bianchi-Melacrino-Morelli (Reggio Calabria, IT); 
(2)Pierre Fabre Pharma (Milan, IT)

Introduction: The gold standard for the treatment of Acute Non 
Lymphoid Leukemia (ANLL) after conventional chemotherapy 
remains the allogeneic transplant. Unfortunately, there is a 
group of patients that may be benefi t from this type of transplant 
but is not feasible for various reasons, such as the absence 
of an HLA-matched donor, the presence of comorbidities, the 
advanced age. For these patients, autologous transplantation 
(ASCT) remains a viable alternative. 
Aim of the study: To assess the safety and efficacy of 
combination of chemotherapy with i.v.Busulfan (Bu) and 
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Fludarabine (Flu) in a setting of patients with ANLL and 
ineligible to allogeneic transplant. 
Patients and methods: From June 2008 to October 2010, we 
utilized a conditioning regimen with Flu (120 mg/sm) and mye-
loablative dose i.v. BU (12.8 mg/bw) (BUFlu) in 16 patients (7 
females and 9 males; median age: 45.5 years, range: 6-59) 
with ANLL who received ASCT. At time of transplant, disease 
status was: 14 patients in fi rst complete remission (CR), 2 in 
second CR. Patients were classifi ed at high risk (31.5% of eval-
uable patients) when the white blood cell count at diagnosis 
was higher that 30×109 /L and/or cytogenetic was unfavorable 
and/or when ANLL was secondary to a myelodysplastic syn-
drome; otherwise they were considered at standard risk. The 
source of hematopoietic stem cells was in all cases peripheral 
blood. A median number of CD34+ cells 4.15x10E6/Kg (range 
2.0–7.4) were infused. 
Results: The 43% and 56% of patients did not need any trans-
fusion therapy in terms of packed cells and platelets, respec-
tively. Major complications observed were late mucositis (31% 
WHO 3-4) and fever (81% WHO 2). All patients engrafted. The 
overall median time for absolute neutrophil count (>0.5x10E9/l) 
was 16 days (r.12-20) and for platelet count (>20x10E9/l) was 
14 days (r.12-22). The median duration of hospitalization was 
26 days (r.23-34). At median follow-up of 14.5 months (r. 1-29), 
TRM was 0%. The OS, DFS and RR was 81.2%, 68.8% and 
31.2% respectively. All relapsed patients belonged to high-risk 
group. Three patients died for disease recurrence.
Conclusions: Our data suggest that combination of BUFlu is a 
safe conditioning regimen for ANLL patients. It’s necessary a 
longer follow-up to assess the effi cacy of this therapy but these 
preliminary results are encouraging.

P948
Role of donor lymphocyte infusions following allogeneic
stem cell transplantation in patients with acute 
lymphoblastic leukaemia
O.A. Slesarchuk, E. Babenko, M. Estrina, I. Kazantsev, 
E. Semenova, S. Bondarenko, L. Zubarovskaya, B. Afanasyev
R.M. Gorbacheva Memorial Institute of Children Hematology 
and Transplantation, Pavlov State Medical University (St. 
Petersburg, RU)

Objectives: To evaluate effi cacy of donor lymphocyte infusion 
(DLI) after allogeneic stem cell transplantation (allo-HSCT) in 
pediatric patients (pts) and young adults with acute lymphob-
lastic leukemia (ALL).
Patients and methods: Data from 22 pts with ALL receiving 
allo-HSCT from HLA-matched related donors (MRD) (n=8), 
matched unrelated donors (MUD) (n=8) and haploidenti-
cal donors (haplo) (n=6) was retrospectively analyzed. At the 
moment of allo-HSCT 10 pts had complete remission (CR), 
6 pts were in relapse and 6 patients had resistant leuke-
mia. 12 patients received myeloablative conditioning (MAC), 
10 patients received reduced intensity conditioning (RIC). 
After allo-HSCT 17 pts received DLI for disease relapse, 14 
of them received prior cytoreductive chemotherapy. Minimal 
residual disease was indication in 5 pts. A total of 45 DLI was 
performed using an escalated dose regimen with initial dose of 
1x104 CD3+cells/kg. Nine pts received only one DLI with total 
cell dose (TCD) ranging from 1x104 to 2x107 CD3+cells/kg due 
to disease progression or graft-versus-host disease (GVHD). 
Patients responding to therapy (n=12) received 2-6 DLI (mean 
2) with TCD ranging from 1.5x105 to 1,2x108 CD3+cells/kg 
(median 9x106 CD3+cells/kg). In 12 pts TCD exceeded 5x106

CD3+cells/kg. At the moment of DLI no pts had signs of acute 
GvHD, 5 pts had signs of chronic GvHD.
Results: Complete remission (CR) after DLI was obtained in 
7 pts (32%): 4(33%) with MAC, 3(30%) with RIC. Three pts 
relapsed after DLI therapy. Four pts after allo-HSCT and DLI 
are alive and in CR. Response rate was similar in pts with MUD 
3(38%) and MRD 3(38%), in the pts with haplo it was 1(17%). 
GvHD grade I-II developed in 5 (22%) pts. 1 patient developed 

grade IV GVHD after the fi rst DLI. The 2yr OS was 30%, 13% 
in RIC, 42% in MAC group (p=0,19). The 1yr OS after DLI 
was 50% in pts after MRD and haplo HSCT, 63% in pts with 
MUD (p=0,9). The 1 yr OS was 67% in pts who received TCD 
exceeded 5x106 CD3+cells/kg, 38% in pts received TCD less 
then 5x106 CD3+cells/kg (p=0,01). 3 yr DFS was 40% for all 
pts. Duration of CR after DLI ranged from 1 to 38 months. 
Conclusions: DLI is a promising therapy option for pts with post 
allo-SCT relapse of ALL. TCD exceeding 5x106 CD3+cells/
kg, and additional cytoreductive chemotherapy may improve 
results.

P949
Effect of donor lymphocyte infusion in aplasia after 
reinduction chemotherapy for leukaemia relapse after 
allo-SCT
L. Mendeleeva, R. Bogdanov, L. Lubimova, L.A. Kuzmina, 
E. Zhelnova, E. Parovichnicova, E. Domracheva, A. Misyurin, 
E. Gretsov, V. Savchenko
National Research Center for Hematology (Moscow, RU)

Donor lymphocyte infusions (DLI) in patient with leukemia 
relapse after allogeneic stem cell transplantation (allo-SCT) are 
accept now as a way to augment the graft versus leukaemia 
effect. In the present study we performed a retrospective analy-
sis of 16 adult patients with leukaemia (12 – AML, 2 – ALL, 2 
– CML) who had received DLI due to hematological relapse 
after HLA-matched allo-SCT. The goal of our study was to 
investigate the effect of DLI during myelosupressive aplasia 
after reinduction chemotherapy. 
Methods: Donor lymphocytes were infused once a week (9 pts) 
or with 2-3 weeks intervals (7 pts). Number of infusions was 
2-4. Total lymphocytes dose varied from 3,1 x108 to 7,9 x108

cells/kg, and CD3+cells – from 0,9 x108 to 3,6 x108 cells/kg. DLI 
were applied on day 5-7 after completing reinduction chemo-
therapy in cytopenic phase. IL-2 (2 – 9 MUE) was used after 
every DLI. Chimerism was detected and monitored by PCR 
analysis (VNTR and STR) and by FISH-analysis for centromers 
of X and Y chromosomes.
Results: Among 16 patients treated with DLI+IL-2 in apla-
sia complete remission with complete donor chimerism was 
achieved in 12 (75%) pts (9 – AML, 1 – ALL, 2 – CML). 6 of 
them are alive for 2, 3, 3, 23, 46, 90 months after DLI; 2 pts died 
at 4 and 5 months after DLI due to GVHD-related infections; in 
4 pts disease free survival was 2, 5, 5, 13 months followed by 
2-nd relapse and in 2 cases extramedullary relapse was regis-
tered before hematological. Other 4 pts (3 – AML, 1 – ALL) did 
not respond to this DLI schedule. Incidence of acute GVHD was 
seen in 8 pts (4 – grade II and 4 – grade III-IV), 5 of them had 
later chronical GVHD.
Conclusion: Our results suggest, that a new approach to infuse 
donor lymphocytes in aplasia after reinduction chemotherapy 
is effective in relapsed after allo-SCT leukemia pts and needs 
further investigation.

P950
Post-remission treatment of acute myeloid leukaemia:
chemotherapy versus haematopoietic stem cell 
transplantation, a Brazilian single-centre experience
K.B.B. Pagnano, E.C.M. Miranda, M. Torresan-Delamain, 
A.C. Vigorito, F.J.P. Aranha, G. Oliveira-Duarte, I. Lorand-
Metze, C.A. De Souza
University of Campinas (Campinas, BR)

Aims: to evaluate the post remission treatment of AML with CT 
or HSCT (allogeneic or autologous). 
Patients and methods: patients with AML diagnosis between 
January 1999 and December 2008 that achieved fi rst complete 
remission (CR) were evaluated (acute promyelocytic leuke-
mia was not included). Patients were treated with TAD-9 or 
3+7 induction (Daunorubicin 60mg/m²) and 2 two courses of 
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consolidation with HD-ARAC (with 2g/m212/12h) and Daunoru-
bicin (45 mg/m²). Patients with related HLA donor and good per-
formance status were referred to HSCT after the fi rst course of 
consolidation. Patients with no donor were submitted to periph-
eral blood stem cell collection after consolidation for autologous 
transplantation. If mobilization was not successful or feasible, 
patient was treated with consolidation CT. Disease-free survival 
(DFS) was calculated from CR date until death, last follow-up 
or relapse and overall survival (OS) from CR until death or last 
follow-up, using Kaplan-Meier method and log rank test. 
Results: 73 AML patients were included, with median age of 
39 years (11-60 years). Cytogenetic abnormalities were found 
in 18/57 patients (inv 16-5; trisomy 8-4; others-9). Median time 
to CR was 33 days (19-212 days). Fifty-nine patients (80%) 
achieved CR with one cycle of CT. After CR, 49 patients received 
one cycle of consolidation (67%) and 12 received two cycles 
(16%). Forty-four patients were submitted to HSCT (60%), 9 to 
autologous transplantation (12%) and 20 to CT (27%). Source 
of stem cells: bone marrow in 27 patients (51%) and peripheral 
blood in 26 (49%). 
Conditioning regimen: Bu+Cy (44 patients) and CT + TBI (9 
patients). Twenty-four patients relapsed (33%). There were 42 
deaths (57.5%) due to: relapse (17-40%), infection– 19 (45%), 
GVHD (2-4.8%) and others (4). OS was 39% in a median time 
of 22 months (1-136) and DFS was 33% in a median time of 15 
months (1-127). DFS was 40% in patients treated with trans-
plant and 15% with CT (p= 0.004). OS was 45% transplant and 
23% CT (p= 0.02) in 10 years. 
Conclusions: there was a superior response in patients treated 
with transplant compared to CT. These results may be related 
to dose intensifi cation and GVL effect and also to better overall 
support treatment in the transplant setting. Most deaths were 
related to disease and toxicity. In the future, incorporation of 
prognostic markers to guide therapy, use of higher doses of 
anthracyclines and better support may improve the AML patient 
prognosis.

P951
Safety and effi cacy of allogeneic haematopoietic stem cell 
transplantation with myeloablative regimen in children 
with acute myeloid leukaemia: a single-sentre experience
B. Wojcik, K. Drabko, M. Choma, A. Zaucha-Prazmo, 
M. Lejman, D. Winnicka, J. Kowalczyk
Children’s University Hospital (Lublin, PL)

Introduction: Allo-HSCT in children with AML remains nowa-
days controversial issue. Even high risk patients not always are 
considered as a candidates for HSCT in fi rst remission.
Aim of the study: In our retrospective study we analyzed the 
safety and effi cacy of allo-hematopoietic stem cell transplan-
tation with myeloablative regimen in children with AML in one 
institution.
Patients and methods: In our department between October 
1999 and November 2010 a total number of 30 HSCT proce-
dure was performed in 27 patients with high risk AML. 3 chil-
drens were two times transplanted due to relapse after 1 st 
HSCT procedure. In our group were 14 girls and 13 boys, and 
median age was 9 yrs (range 7 months-18 yrs). At HSCT 14 
out of 27 patients were in fi rst complete remission (CR), 12 – in 
second CR, 1- in 3 CR and 2 children wasn’t in CR (partial 
remission) of the disease. 
Almost in all procedures (26/30) we carried out myeloablative 
conditioning. Chemotherapy was administered in 14 patients 
in 1st remission: Bu/Cy in 9 children, Treo/Cy in 3, Treo/Mel in 
2 pts, and 1 girl received TBI/VP16 in 1st CR. 2 girls received 
non- myeloablative conditioning regimen to fi rst transplant. 11 
patients in advanced AML received melphalan in addition to 
Bu/Cy or Treo/Cy and in 3 procedures myeloablative regimen 
was TBI based.
In 30 procedures stem cell donor was HLA match (sibling in 14 
and unrelated in 11, while in 5 cases we used haploidentical 
donor.

We also checked hematopoietic chimerism usingPCR or FISH 
method.
Results: All patients engraftment.
15 patients (56%) are alive and disease free and median obser-
vation time of surviving patients is 60 months ( range 1-123 
months). 11 of surviving patients were transplanted in 1 CR, 
4 of surviving children were transplanted in 2 CR. Among the 
patients transplanted in 1st CR 3 patients (20%) died from 
transplant related complications (TRM): two children after mye-
loablative chemotherapy (multiorgan failure and infection)and 
one girl after non-myeloablative regimen (CNS toxicity). 
Three children transplanted in 2 CR died of GvHD . 7 patients 
(26%)relapsed after HSCT, 5 of them were re-transplanted from 
the same donor and two of them are alive. 
Conclusion: In our opinion HSCT with myeloablative condition-
ing regimen is a reasonable clinical option for patients with high 
risk acute myeloblastic leukemia especially in fi rst remission. 
In our cohort of patients surviving rate seemed to be higher as 
compared to standard chemotherapy alone.

P952
Autologous haematopoietic stem cell transplantation as 
an intensive consolidation therapy for adult patients in 
remisssion from acute myeloid leukaemia
S. Genadieva-Stavrik, Z. Stojanoski, A. Pivkova, S. Krstevska-
Balkanov, L. Cevreska, O. Karanfi lski, B. Georgievski
Clinical Center (Skopje, MK)

Despite advances in our understanding of its pathogenesis, 
acute myeloblastic leukemia remains diffi cult to treat. Although 
initial complete remission can be achieved in a high percent-
age of patients, relapse occurs in 70-80% of the patients. Two 
main approaches have been the attempt to eradicate the leuke-
mic clonal cells population via chemotherapy with or without 
autologous stem cell rescue or to pursue a combined approach 
using an antileukemic therapy combined with an antileukemic 
immune response via allogeneic bone marrow transplantation. 
Autologous transplantation can be used as a consolidation 
therapy in the older population, and lack of a matched donor 
does not preclude the patients from this treatment.
We report a retrospective analysis on 55 patients diagnosed 
with de novo AML, who did not have an available histocom-
patible donor, and who underwent autologous transplantation 
between years 2000-2010 at the University hematology Clinic, 
Skopje, Macedonia. All patients had ECOG score 1 or less. 
The patient’s age ranged from 17 to 65 years with the median 
age 41 years. There were 31 males and 24 females. For stem 
cell mobilization patients received chemotherapy or chemo-
therapy plus G-CSF. The preparative chemotherapy regimen 
prior to autologous transplantation consisted of BuCy in 31 
patient, BEAM in 22 and BuCyMel was used in the remaining 
2 patients. We used bone marrow as primary source of stem 
cells in 18 patients, and peripheral blood stem cells in remain-
ing 37 patients.
The fi ve years overall survival was 52% and the 5 years dis-
ease progression free survival were 42%. Factors that can 
infl uence the overall survival and the disease free survival such 
as: age, disease status, stem cell source, chemotherapy regi-
ments prior to transplantation, conditioning regiments, number 
of mobilized stem cells, age and bone marrow stem cell source. 
We report that the clinical results of autologous hematopoietic 
stem cell transplantation are suffi ciently encouraging to warrant 
future trials that include autologous transplantation as an option 
for appropriately selected patients with AML in CR1. We con-
clude that autologous hematopoietic stem cell transplantation 
is a reasonable and save intensive consolidation for patients 
with acute myeloblastic leukemia who do not have a suitable 
HLA –matched donor.
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P953
Flag-IDA regimen as salvage chemotherapy before 
haematopoetic stem cell transplantation in the treatment 
of refractory/relapsed acute myeloblastic leukaemia: 
single-centre experience
S. Genadieva-Stavrik, A. Pivkova, Z. Stojanoski, T. Sotirova, 
D. Dukovski, S. Krstevska Balkanov, B. Georgievski
Clinical Center (Skopje, MK)

During the past several decades, improvements in chemothera-
peutic regimens and supportive care have resulted in signifi cant 
but modest progress in treating AML.Conventional chemother-
apy is highly effective in the treatment of acute myeloblastic 
leukemia (AML). About 50-80% of adult patients with de novo 
acute myeloblastic leukemia achieve complete remission (CR) 
with currently available chemotherapy regimens consisting of 
antracyclines and cytarabine. However, relapse develops in 
more that 40% of the cases within two years, and 15-25% of 
patients fail to achieve complete remission because resistant 
to treatment or death. The management of cases with primary 
refractory and /or relapse disease is very diffi cult and prognosis 
in this subset of patients after several different chemotherapy 
combinations is still very poor with a CR rate 33-41%.
We evaluated effi cacy and toxicity profi les of FLAG-Ida com-
bination chemotherapy as salvage chemotherapy before 
hematopoietic stem cell transplantation in patients with refrac-
tory/relapsed AML.
At the University Hematology Clinic in Skopje, Macedonia, in 
the period 2006-2009, twenty patients with refractory/relapsed 
acute myeloblastic leukemia were treated with FLAG-Ida regi-
ment. Patients were between 16-52 years old, 6 female and 
14 male. They were treated with fl udarabine 30 mg/m2, cyto-
sine arabinoside (AraC) 2 g/m2 for 5 days, Idarubicin 10 mg/m2 
for 3 days, and granulocyte colony stimulating factor G-CSF 

5 mikrog/kg from day 0 till neutrofi l recovery (ANC >1.0 x109/l). 
Complete remission were achieved in 9 patients (45%), four 
patients (25%) died of post chemotherapy complications, and 
7 failed to achieve complete remission. Out of 9 patients who 
achieved complete remission, 4 went autologous bone marrow 
transplantation, 4 went allogeneic bone marrow transplanta-
tion, and 1 is being evaluated for the same. Major complication 
encountered were mucosistis, transient hepatic toxicity, fungal 
and bacterial infections.
Our experience confi rmed that FLAG-IDA regimen is well tolerated 
and effective therapy in relapsed/refractory acute myeloid leuke-
mia. FLAG-Ida is a good choice in cases with refractory/relapsed 
acute myeloblastic leukemia for salvage chemotherapy and it is 
wise to consolidate it with hematopoietic stem cell transplantation.
Those patients included in the hematopoietic progenitor trans-
plant program, clearly benefi t from allogeneic or autologous BMT, 
obtaining a longer disease free survival and overall survival.

P954
Autologous stem cell transplantation in patients with 
acute myeloid leukaemia: results after long follow-up
M. Kwon, P. Balsalobre, M. Ballesteros, J. Gayoso, 
D. Serrano, G. Rodriguez, J. Anguita, C. Martinez, I. Buño, 
J.L. Díez Martín
Gregorio Marañon G. U. Hospital (Madrid, ES)

Autologous stem cell transplantation (ASCT) remain as a good 
procedure for postremission therapy in a subgroup of patients 
(pts) not candidates for allogeneic stem cell transplantation 
(SCT) with acute myeloid leukemia (AML) who obtain remission 
after chemotherapy. In this observational retrospective study we 
analyze, based on cytogenetic risk group, the results in pts with 
AML in CR1/CR2 who underwent an ASCT in our institution. 

[P954]
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Patients: Between 1996 and 2010, 31 pts not candidates for 
allogeneic SCT underwent ASCT (Table 1) with a median age 
of 45 years (range 22-67). Eight showed good cytogenetic 
risk (25%), 14 intermediate (45%), and 9 high risk (29%). 26 
were de novo AML and 5 secondary to hematological disease 
or chemotherapy. All of them were in CR at the time of trans-
plantation: 26 in CR1 and 4 in CR2. Conditioning regimen was 
busulphan and cyclophosphamide in 25 and busulphan and 
fl udarabine in 6. All received PB stem cells except for 3 pts who 
received BM+PB grafts.
Results: Median overall follow-up was 66 months (7.9-162). 
Median overall survival (OS) and median disease-free sur-
vival (DFS) for the different risk groups are shown in the fi gure 
and table 2. Although no statistical difference are seen due to 
number of pts in each group, a trend towards better DFS and 
OS are seen in better risk group categories. Twelve pts relapsed 
(38%) after ASCT in a median time of 6 months, 75% relapsed 
within the fi rst year. Nine of them died in spite of allogeneic 
SCT performed in two, and 2 were rescued with 5-azacidine. An 
additional pt died due to second neoplasia. Transplant related 
mortality (TRM) at +100 days was 0%. Two patients showed 
secondary neoplasias (1 MDS and 1 breast cancer).
After a median follow-up of 66 months, 20 pts (64%) are alive, 
18 of them in CR and without second neoplasias. 
Conclusions: Limitations of this study include the number of pts 
included in each risk group and the availability of new molecular 
markers for risk categorization. However, our data show that 
ASCT offers a safe alternative as post-remission therapy for 
AML pts not candidates for allogeneic SCT, especially for those 
belonging to good and intermediate risk categories, providing a 
long-term DFS, with a 0% TRM and a low rate of second neo-
plasias. The new molecular markers should be used to defi ne 
subgroups of patients who benefi t most by this strategy.

P955
Defi brotide therapy in transplant-associated thrombotic 
microangiopathy is associated with improved overall 
survival compared to therapeutic plasma exchange
F.L. Lim, H.J. Ng, W.Y.K. Hwang, Y.C. Linn, Y.T. Goh, 
C.P. Diong, Y.S. Lee, H.Y. Ng, J.J. Lee, Y.S.M. Loh
General Hospital (Singapore, SG)

Transplant-associated thrombotic microangiopathy (TA-TMA) 
has gained recognition as an important complication of alloge-
neic haematopoietic stem cell transplant (HSCT) and remains a 
highly challenging clinical problem. There is much controversy 
and uncertainties regarding the pathophysiology, diagnostic 
criteria and management of this disease. This retrospective 
study from 2004 to 2010 included 10 patients (4 males and 6 
females) who underwent allogeneic HSCT at a median age of 
37 years (range 16–67) and developed TA-TMA. They received 
treatment with defi brotide (DF), therapeutic plasma exchange 
(TPE) or both DF and TPE. TA-TMA was diagnosed according 
to the consensus criteria of the International Working Group 
of the European Group for Blood and Marrow Transplanta-
tion. The characteristics of our patients with the conditioning 
regimes, calcineurin inhibitor use for graft versus host disease 
(GVHD) prophylaxis and complications of infections and GVHD 
were analyzed. 7 patients had severe TA-TMA while 3 patients 
had mild TA-TMA. TA-TMA was diagnosed at a median of 57.5 
days (range 25–322) after allogeneic HSCT and had a median 
duration of 32.5 days (range 5 -308). Two patients received 
treatment with DF, 5 patients had treatment with TPE and 3 
patients had treatment with both DF and TPE. DF therapy was 
started at a median of 63.6 days (range 0–241) after the diag-
nosis of TA-TMA and was given intravenously at an average 
dose of 80mg/kg daily (range 400 mg–1200mg). Treatment was 
stopped after a median of 1 month (range 1–2). The median 
overall survival (OS) rates of patients who received treatment 
with DF compared to those who did not was not statistically 
signifi cant with a p value of 0.115 (p<0.05). However, when the 
remission rates were compared between the same 2 groups, it 

was statistically signifi cant with a p value of 0.0238 (p<0.05). 
In our study, it appears that patients treated with DF had a bet-
ter survival rate (40%) compared to patients treated with TPE 
(10%) alone. However when the OS rate was analyzed, this 
was not statistically signifi cant, though this could be due to our 
very small patient cohort. Of the 5 patients treated with DF, all 
achieved remission and showed stabilization of clinical and 
laboratory signs within 2 months of therapy. DF with its anti-
thrombotic effect and low toxicity may be an effective strategy 
for TA-TMA but this requires confi rmation with larger prospec-
tive studies.

P956
Allogeneic stem cell transplantation after conditioning
FLU-BU12 (± ATG) in patients with acute myeloid 
leukaemia
Z. Rusinakova , L. Raida, E. Faber, J. Vondrakova, K. Indrak
University Hospital (Olomouc, CZ)

Objective: An outcome of patients suffering from AML allograft-
ing after conditioning FLU-BU12 (± ATG) combining fl udarabine 
(total dose 150 mg/m2), busulfan (total dose 12 mg/kg orally) 
with or without thymoglobulin (total dose 6 mg/kg) was retro-
spectively evaluated. 
Patients and methods: 14 patients with AML (9 in complete 
remission, 5 with active disease) and the median age of 50 
years (range 22-57) were allografted from sibling (3x), matched 
(6x) and mismatched unrelated (5x) donor after FLU-BU12 (± 
ATG) conditioning. Bone marrow and peripheral blood were 
used as a sources of stem cells in 3 and 11 recipients, respec-
tively. Thymoglobulin was administered in 11 recipients. Graft 
versus host disease (GvHD) prophylaxis was realised with the 
administration of cyclosporine-A (CSP-A) only (5x), CSP-A 
and mycophenolate mofetil (MMF) (8x) or CSP-A and “short 
methotrexate (MTX) (1x). The median of posttransplant follow-
up was 367 (range 91-1033) days at the time of outcome 
assessment.
Results: All patients engrafted. The numbers of neutrophils 0,5 
x109/l and platelets 20x109/l were achieved in a median of 15 
(range 11-45) and 11 (range 8-39) days after SCT, respectively. 
100% donor chimerism was achieved in 10 patients (71%) on 
day +30. Non-hematological (gastrointestinal) toxicity grade III 
and IV was observed in 8 recipients (57%). 2 patients (14%) 
developed a mild form of liver venoocclusive disease (VOD). 
Acute GvHD of any grade was observed in 7 recipients (50%). 
Chronic form of GvHD was diagnosed in 2 of 10 (20%) assess-
able patients.
Overall non-relapse mortality (NRM) was 14% (2 patients). 
Posttransplant relapse or progression of AML was observed in 
4 recipients (29%) and 3 ones (21%) died of disease progres-
sion. 8 patients (57%) lives in complete remission of AML. The 
probability of 3 years overall survival (OS) was 63%. 
Conclusions: Regimen FLU-BU12 (± ATG) seems to be an 
alternative approach to the patients with AML and the need of 
signifi cant antileukemic cytoreduction but standard myeloab-
lative conditionings would be associated with the high risk of 
severe posttransplant complications and mortality. 
Supported by the grant of the Czech Ministry of Education 
(MSM 6198959205).

P957
Monosomy 7 and unrelated cord blood transplantation
S. Lapusan, F. Viguie, O. Legrand, Z. Marjanovic, M.T. Rubio, 
J.P. Marie, B. Rio
Hospital Saint Antoine (Paris, FR)

Monosomy or deletion of chromosome 7 (-7/del 7q) confers 
a poor prognosis to acute myeloid leukemia (AML) in adults. 
A recent study identifi ed a weak graft versus leukemia (GVL) 
effect after standard allogeneic transplantation, specifi cally 
in patients associating – 7/del 7q and complex karyotype (1). 
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In contrast, we report 4 cases of -7 AML treated by cyclophos-
phamide fl udarabine total body irradiation 2 Gy(TCF) reduced 
intensity conditioning followed by unrelated cord blood trans-
plantation. Two of them had received a previous standard 
HSCT.
1-Female, 61 yo, date of diagnosis (dx) : 20 10 2006, M1, 45, 
-7, XX, one induction course, consolidation, related peripheral 
blood stem cell (PBSC) transplantation from her sister after 
fl udarabine, TBI 2 Gy on 11 01 2007. Relapse 12 06 2008. 
Induction with high dose AraC and idarubicine, consolidation 
high dose AraC. Second transplantation with one cord blood 
unit after TCF on 28 11 2008. Date of last news: 17 11 2010, 
alive and well in second complete remission (CR2).
2-Male, 23 yo, dx: 22 02 2008, AML M0; 44,-7,der8, 
t(8;11)(p21;q23), der12, t(12;14)(p13;q11), -14, XY, absence of 
fl t3ITD, presence of MLL rearrangement, one course of induc-
tion, consolidation, unrelated PBSC transplantation after busul-
fan cyclophosphamide on 02 07 2008. Relapse 17 03 2009. 
Induction with MIDAM and consolidation with same protocol. 
Second transplantation with one cord blood unit after TCF on 14 
08 2009. Date of last news: 11 10 2010, alive and well in CR2.
3-Female, 66 yo, dx: 04 09 2008, AML with myelofi brosis, 45, 
-7, XX, absence of fl t3ITD or MLL rearrangement, complete 
remission after 2 courses of chemotherapy, consolidation, 
unrelated cord blood transplantation after TCF on 13 03 2009. 
Early relapse post transplantation: 12 08 2009. Death of AML 
on 15 10 2009.
4-Female 65 yo, dx : M0, karyotype: 45, -7, XX, absence of 
fl t3ITD or MLL rearrangement, one course of daunorubicine 
AraC and consolidation; unrelated cord blood transplantation 
after TCF on 30 04 2009. Date of last news: 06 12 2010, alive 
and well in fi rst CR.
The duration of second CR, longest than the duration of the fi rst 
CR, could suggest a specifi c GVL effect of cord blood against 
-7 AML. The follow-up remained short for all patients, however 
these results supported a possible way to treat AML with mono-
somy 7. 
(1) A. Buzyn et al. Poor outcome after allogeneic HSCT for de 
novo AML with chromosome 7 abnormalities: a report for the 
ALWP of the EBMT. Blood 2007.

P958
Fludarabine, cytarabine and attenuated-dose idarubicin 
(m-FLAI) induction for elderly patients with acute myeloid 
leukaemia: result of a multicentre phase II study
Y. Koh, I. Kim, S.-S. Yoon, S. Park, B.K. Kim, E.H. Park, 
D.-Y. Kim, J.-H. Lee, K.-H. Lee, H.-K. Lee, J.W. Cheong, 
Y.D. Joo, S.M. Lee, S.-H. Kim, H. Kim, D.S. Hong, S.H. Kim, 
S.-K. Park, J.-H. Won, M.K. Kim, E. Park, S.K. Sohn, M.R. Park, 
C.S. Kim, J.-H. Lee, Y.H. Min on behalf of the Korean Society of 
Hematology AML/MDS working party
Background: We planned to evaluate the effi cacy and safety of 
modifi ed FLAI (m-FLAI) regimen in elderly patients with acute 
myeloid leukemia (AML). 

Methods: Elderly (  60 years) AML patients with adequate organ 
function who did not receive chemotherapy previously were 
included in this phase II study. We planned to enroll 107 patients 
to achieve primary end point of complete remission (CR) rate 
 60%. Patients received consecutive two cycles of m-FLAI 

chemotherapy as an induction. m-FLAI regimen was comprised 
of fl udarabine (25 mg/m², day 1-4), cytarabine (1000mg/m², day 
1-4) and attenuated dose idarubicin (5 mg/m², day 1-3). 
Results: A total of 108 patients were enrolled in this study. 
Their median age was 68.4 years (range 60.3–81.2 years) and 
male to female ratio was 64:44. During study, 19 patients were 
dropped out from the study without treatment-related mortality 
(TRM). When analysis was performed in 89 patients, CR rate 
was 62.9% and TRM rate was 25.8%. Median overall survival 
(OS) of these patients was 9.3 months, and median event-
free survival was 6.6 months. Complete bone marrow function 
recovery was achieved in 55.1% of patients after fi rst m-FLAI 

induction, while in 71.2% of patients after second m-FLAI 
induction. Performance status, Charlson comorbidity index did 
not have either prognostic or predictive value in these patients. 
Risk group based on karyotype marginally infl uenced TRM 
rate (p=0.088) and OS (p=0.073). 
Conclusions: Modifi ed FLAI is a safe and very effective induc-
tion regimen for previously untreated elderly AML patients.

P959
Myeloperoxidase expression is a predictable prognostic
factor in acute myeloid leukaemia: individualized 
treatment approach identifying patients to benefi t from 
transplant
Y.D. Kim, J. Jang, S.J. Kim, J.S. Kim, J.W. Cheong, Y.H. Min
Yonsei University (Seoul, KR)

Objective: Currently, the most common indication for alloge-
neic hematopoietic stem cell transplantation (alloHSCT) is 
Acute myeloid leukemia (AML). Despite extensive study, the 
use of alloHSCT in AML vary considerably. The decision of 
which of treatment options to choose is complex and depends 
on both clinical and molecular variables as well as the avail-
ability and histocompatability of donor stem cells. The impor-
tance of cytogenetics as an independent prognostic factor was 
clearly shown in a previous MRC report. but, there are several 
limitations in the use of karyotype as a risk stratifi cation tool. 
Myeloperoxidase (MPO) is the hallmark enzyme of the myeloid 
lineage. A few studies have previously shown the prognostic 
signifi cance of MPO in AML. However, so far there is no clear 
explanation on whether the expression of MPO relates to the 
prognosis of AML. We retrospectively analyzed the prognostic 
signifi cance of the MPO expression in the 140 patients with 
diagnosed AML treated at a single institution. 
Methods: Between January 2006 to August 2010, a retrospec-
tive analysis was on 140 patients with newly diagnosed AML 
at the division of hematology, the Yonsei university college of 
medicine. Patients were categorized into two groups accord-
ing to MPO expression; 86 patients(61.4%) with MPO-positive 
(MPO+) and 54 (38.6%) with MPO-negative(MPO-). Of the 140 
patients who diagnosed AML, 46(32.9%) had received trans-
plants, including 32 patients who got alloHSCT from a matched 
sibling (n=21), unrelated (n=16) donor and 9 patients who got 
autoHSCT. 
Results: By the univariate analysis, MPO was signifi cant factors 
associated with OS and DFS. The OS at 1 year were 46.5% in 
MPO+ group and 24.1% in MPO- group (p=0.008). The DFS 
at 1 year was also different (34.9% and 16.7%, p=0.018). the 
DFS of the patients received transplants in the MPO+ group 
was equal with that in the MPO- group(p=0.221) while the DFS 
of the all patient in MPO+ group was superior than that in MPO- 
group. Although our study included a limited number of cases, 
transplant demonstrated an important role in improving clini-
cal outcomes in AML. This results represented that negative 
prognostic effect of MPO- group was overcame by receiving 
transplants if suitable donor exist. 
Conclusion: we suggest that MPO expression at diagnosis is 
a predictable prognostic factor in AML patient and It helps a 
individualized treatment approach potentially identifying those 
patients likely to benefi t from transplant.

P960
Stem cell transplantation in acute promyelocytic 
leukaemia: the Iranian experience
A. Ghavamzadeh, K. Alimoghaddam, M. Jahani, S.A. Mousavi, 
B. Bahar, M. Iravani, H. Jorjani, A. Jalali, R. Derakhshandeh
Hematology-Oncology and Stem Cell Transplantation Research 
Center (Tehran, IR)

Introduction: Acute promyelocytic leukemia (APL) is a fairly 
rare form of acute myelogenous leukemia (AML) With M3 mor-
phology and specifi c chromosomal translocation t(15;17) is 
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considered Stem cell transplantation (SCT) is a useful treat-
ment for this malignancy.
Patients and methods: In this center, 20 Acute promyelocytic 
leukemia patients, (10 male and 10 female) with a median age 
of 25years (range: 3-46 years), received SCT. All of the patients 
were M3 morphology and specifi c chromosomal translocation 
t (15; 17).Between diagnosis and the start of the conditioning 
regimen time, 4 patients received only Arsenic trioxide(ATO), 
5 patients received only all-trans-retinoic acid (ATRA) and 8 
patients received ATRA+ATO. The disease status at the last 
evaluation prior to the conditioning was complete remission 
CR1 (6 patients), CR2 (6 patients), CR3+ (8 patients).Transplant 
types were divided into autologous (n=3), allogeneic transplants 
(n = 17). The sources of hematopoietic cells were 18 peripheral 
blood, 2 bone marrow, followed by infusion of autologous and 
allogeneic SCT. The donor types for the total of allogeneic SCT 
patients were human leukocyte antigen matched-identical sib-
lings. Afterwards, the results were analyzed.
Results: The median time to an Absolute Neutrophil Count 
0.5*109/L was +12. The median time to an Absolute platelet 

count 20*109/L among 18 patients was +16 and 2 patients 
never dropped below 20*109/L. Acute Graft versus Host Disease 
(GvHD) and Chronic GVHD occurred in 9(45%) and 6(30%) 
patients, respectively. The median follow-up time was 3.5 years 
(1.5 months-9 years). At present, 13(65.8%) are still alive. The 
main cause of death was relapse in 5 (71.4%) patients out of 
7 died patients. The 4years, disease-free survival (DFS) was 
56.1% and the 4years, overall survival (OS) was 63.1%. 
Conclusion: The results of this study have shown that APL 
patients can achieve long term disease control by SCT.

Reduced-intensity conditioning

P961
Fludarabine and treosulfan conditioning for allogeneic 
stem cell transplantation; a dose- intense regimen with 
limited toxicity
A. Shimoni, A. Rand, N. Shem-Tov, Y. Volchek, R. Yerushalmi, 
A. Nagler
Chaim Sheba Medical Center (Tel-Hashomer, IL)

Allogeneic stem cell transplantation (SCT) is a potentially cura-
tive approach for patients (pts) with various hematologic malig-
nancies. Standard myeloablative conditioning (MAC) is limited 
to younger, medically fi t pts. Reduced-intensity conditioning 
(RIC) is feasible in pts not eligible for MAC, however relapse 
rates are increased, especially in pts not in remission at SCT. 
Novel approaches to deliver dose intense conditioning but with 
RIC type toxicity are in need. We explored a regimen consist-
ing of fl udarabine 150 mg/m² and tresulfan 30-36 gr/m² (FT) in 
105 pts not eligible for MAC, median age 57 years (20-76) with. 
AML (n=56), MDS (n=33) or other diagnoses (n=16). The donor 
was HLA-matched sibling (n=50) or matched unrelated (MUD, 
n=55). Disease status was early (n=17), intermediate (n=24) or 
advanced (n=64) by standard criteria. 30 pts had comorbidity 
score  3 and 22 pts had a karnofsky score of  80 at of SCT. 27 
pts had a prior SCT; 13 autologous and 14 allogeneic (12 from 
a different donor). 95 pts engrafted in a median of 12 days (7-
23). With median follow-up of 16 months (1-73), 57 pts are alive 
and 48 died. The cumulative incidence of acute GVHD, acute 
GVHD grade III-IV and chronic GVHD was 26%, 11%, and 
53%, respectively. The 3-year cumulative incidence of relapse 
and non-relapse mortality was 30% (95%CI, 21-44) and 25% 
(18-35), respectively. The median 3-year overall (OS) and pro-
gression-free survival rates were 45% (33-57) and 37% (26-
49). Considering that only 23% of pts were in CR at SCT, these 
rates seem promising. Advanced disease and low Karnofsky 
score were adverse prognostic factors in multivariate analysis; 
hazrad ratios 3.7 (p=0.03) and 4.2 (p=0.001), respectively. Best 

results were obtained in pts with previously untreated MDS 
(n=33, including 28 pts with >10% marrow blasts at SCT) and 
pts with high-risk AML in fi rst CR (n=14), with 3-year OS rates 
of 61% (42-80) and 65% (38-93), respectively. Interestingly a 
second SCT was not associated with a worse outcome. OS 
was 43%, 46% and 40% in fi rst SCT, prior autologous and prior 
allogeneic SCT, respectively. In conclusion, FT is feasible in 
pts with advanced hematological malignancies not eligible for 
standard MAC. Promising results have been observed in pts 
with early stage disease, pts with advanced MDS and in pts 
failing a prior SCT. The relatively low relapse risk suggests that 
this regimen can be considered a dose-intensive regimen but 
with relatively favorable toxicity.

P962
The impact of anti-HLA antibodies on allogeneic haemato-
poietic stem cell transplantation after reduced-intensity 
conditioning regimen
M. Detrait, V. Dubois, S. Morisset, F. Nicolini, H. Labussiere, 
L. Gillis, F. Barraco, S. Ducastelle, J. Fattoum, X. Thomas, 
Y. Chelghoum, G. Cannas, N. Tedone, M. Sobh, M. Michallet
Hematology Department (Lyon, FR)

Background: Anti-HLA antibodies are associated with several 
complications in solid organ transplantations but their impact 
after allogeneic hematopoietic stem cell transplantation (HSCT) 
is not very well defi ned yet. 
Patients and methods: To investigate the relevance of anti-
HLA antibodies on allogeneic HSCT outcomes, we have ret-
rospectively analyzed 107 peripheral blood allogeneic HSCT 
after reduced-intensity conditioning (RIC) regimen performed 
in our center between 2005 and 2010. RIC regimen consisted 
of total-body irradiation (200 cGy) and fl udarabine (n=34, 32%), 
or busulfan and fl udarabine (n=46, 43%) or FLAMSA regimen 
(n=27, 25% ). Acute myeloid leukemia and myelodysplastic 
syndroms (n=64, 60%) were the most common diagnosis in 
the cohort.The detection of anti-HLA antibodies was performed 
before transplantation. Pre-transplant variables included age, 
gender, type of donor, disease and status of the disease before 
transplantation. Outcome variables included neutrophil recov-
ery, incidence of graft-versus-host disease (GvHD), incidence 
of relapse, overall survival (OS) and event free survival (EFS). 
Results: Twenty-four patients (22%) in the cohort had anti-
HLA antibodies. The presence of anti-HLA antibodies was sig-
nifi cantly correlated with patient gender. There were 54% of 
female positive patients versus 9% of male positive patients (P 
< 0.0001). Anti-HLA antibodies were also correlated with kind of 
donor (related vs unrelated, 15% vs 44%, p=0.002). There was 
neither association with other pretransplant variable nor with 
engraftment, incidence of relapse or acute GvHD. The pres-
ence of anti-HLA antibodies was associated with worse survival 
in univariate analysis (HR 2.04 [1.21-3.44], p=0.0056) and in 
multivariate analysis (HR 2.63 [1.32-5.25], p=0.006). The 3-year 
probability of OS was 34% (24-49) without anti-HLA antibodies 
and 16% (6-41) in their presence (Figure 1). Moreover anti HLA 
antibodies had a signifi cant impact on EFS (HR 2.10 [1.1-4], 
p=0.023) with a 3-year probability of 26.5% (17.3-40.4) without 
anti-HLA antibodies versus 11.1% (3.4-36.9) in their presence 
(fi gure 2). In addition, anti-HLA positive patients had complica-
tions such as microangiopathy after transplantation with renal 
impairment (n=5, 20%) and cardiac injury (n=5, 20%). 
Conclusion: In conclusion, our study supports that patients’ 
pre-transplantation anti-HLA antibodies should be tested and 
considered as an important prognostic factor for OS and EFS 
after RIC HSCT.
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P963
Treosulfan-based conditioning regimen for allo-SCT in 
283 patients: co-morbidity index and disease status are 
predictors of outcomes
M.T. Lupo-Stanghellini, C. Corti, M. Marcatti, E. Sala, A. Crotta, 
C. Messina, B. Forno, M. Coppola, A. Assanelli, D. Clerici, 
E. Guggiari, F. Lunghi, M. Carrabba, L. Camba, F. Giglio, M. 
Tassara, S. Mastaglio, R. Greco, V. Calbi, S. Malato, S. Marktel, 
C. Bonini, M. Bernardi, F. Ciceri, J. Peccatori
San Raffaele Scientifi c Institute (Milan, IT)

Background: Allogeneic hematopoietic stem cell transplanta-
tion (allo-SCT) from an HLA-matched, related (MRD) or unre-
lated donor (MUD), is a curative option for patients (pts) with 
high-risk hematologic disease. In the absence of an MRD or 
MUD, pts have been offered investigational transplant strate-
gies such as umbilical cord blood (UCB) or family haploidenti-
cal SCT (haplo-SCT). In an intention to treat analysis we, and 
others, recently showed comparable outcomes among the 
four major donor source. We are now reporting the analysis 
of the outcome after the stratifi cation of patients receiving a 
treosulfan-based conditioning regimen according to two pub-
lished prognostic indices: the hematopoietic cell transplantation 
comorbidity index (HCT-CI) and the Pretransplantation Assess-
ment of Mortality (PAM) score.

Methods: The comorbidity and outcome analysis were deter-
mined retrospectively for consecutive patients who were trans-
planted at our Institution. 
Results: Between January 2004 and November 2010, 394 pts 
received an allo-SCT in the fulfi llment of the EBMT recommen-
dations. Complete data for evaluation of HCT-CI were available 
for 283 pts (pts and disease characteristics are listed in Table 
1): 244/283 pts were evaluable also for PAM score. 
The 1y/3y overall survival (OS) for pts transplanted in complete 
remission (CR) is 72/56% respectively, for pts transplanted in 
progression of disease (PD) 33/24% (p<0.0001). 
The 1y/3y overall OS according to age is comparable (57/46% 
<60y, 43/32%  60y) (p ns).
The overall 1y/3y OS according to HCT-CI stratifi cation is 
85/72% score 0, 56/42% score 1-2, 58/42 score 3-4, 31/23% 
score 5 (p<0.0001), according to PAM score is 100/75% 
(score 16), 80/63% (score 17-23), 50/38% (score 24-30), 
39/20% (score >30) (p<0.0001). For pts transplanted in CR the 
1y/3y OS according to HCT-CI stratifi cation is: 94/74% score 
0, 66/45% score 1-2, 76/57% score 3-4, 53/47% score 5
(p ns). For pts transplanted in PD the 1y and 3y OS according to 
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HCT-CI stratifi cation is: 66/66% score 0, 36/36% score 1-2, 
39/24 score 3-4, 15/5% score 5 (p0.0012). The evaluation per 
donor type confi rms the presence of a trend according to the 
HCT-CI score. The evaluation of OS in multivariate analysis, 
according to disease status at transplant and HCT-CI score, 
confi rms the independent value of these variables (Table 2).
Conclusion: HCT-CI score and disease status at transplant are 
confi rmed to be useful predictors of outcome after a reduced-
toxicity conditioning.

P964
First line non-myeloablative allogeneic stem cell 
transplantation in consolidation to autologous transplant 
in mantle-cell lymphoma: results of a pilot study
S. Lachance (1), C. Moluçon-Chabrot (2), L. Busque (1), 
S. Cohen (1), T. Kiss (1), D.-C. Roy (1), G. Sauvageau (1), 
J. Roy (1)
(1)Hôpital Maisonneuve-Rosemont (Montréal, CA); (2)CHU 
(Clermont Ferrand, FR)

Background: In 2002, we initiated a pilot study investigating 
the feasibility of non myeloablative (NMA) allogeneic stem cell 
transplant (SCT) in consolidation to autologous SCT as part of 
fi rst line therapy for MCL. 
Patients and Method: Newly diagnosed MCL patients referred 
to our center were offered participation in a tandem approach 
therapy. First line treatment consisted of 6 to 8 cycles of R-
CHOP. Chemosensitive patients underwent an autologous 
SCT with BEAM conditioning. At day +100 post-SCT, consent-
ing patients with an HLA identical sibling received out-patient 
non-myeloablative (NMA) SCT with fl udarabine + cyclophos-
phamide conditioning and tacrolimus + MMF graft-versus-host 
disease (GVHD) prophylaxis. An unrelated donor transplant 
was proposed to patients younger then 50 without an identi-
cal sibling. Patients with chemo-refractory or recurrent disease 
were proposed second line salvage treatment. Chemosensitive 
patients underwent a tandem transplant while chemorefractory 
patients received a standard myeloablative SCT.
Results: A total of 33 patients referred to our center with MCL 
received a SCT. 21 received an allogeneic SCT and 12 a single 
autologous SCT. Sixteen patients were evaluated for fi rst line 
tandem approach while 17 for relapsed or resistant disease. 
11/16 MCL patients, median age 53, underwent an allogeneic 
SCT as part of their fi rst line treatment while 5/16 median age 
57, were treated with an autologous SCT. In the fi rst line allo-
geneic setting, the 100 days and 1 year TRM were respectively 
0% and 18%. Four patients died at 8, 12, 24 and 48 months 
post allo-SCT from TRM (3/4) or recurrent disease (1/4). After a 
median follow-up (FU) of 40 months, estimated 4 years overall 
survival (OS) is 70%. Of the 17 patients referred for recurrent 
or refractory disease, 10/17 median age 52, received an allo-
geneic SCT. 6/10 received a NMA SCT while 4/10 received a 
myeloablative SCT. In the recurrent or refractory allogeneic set-
ting there was no TRM during the fi rst 100 days. Five patients 
died at 6, 7, 14, 15 and 16 months post transplant (4/5) from 
TRM and (1/4) relapse. After a median FU of 39 months, the 3 
years OS is 50%. Relapse (50%) was the major cause of treat-
ment failure after autologous SCT while TRM (28%) was the 
major cause of failure post allogeneic SCT.
Conclusion: Allogeneic SCT is associated to a low TRM and 
should become the modality of choice in chemosensitive dis-
ease. It offers a promising approach to fi rst line treatment 
of MCL.

P965
A phase II study of Yttrium-90-ibritumomab tiuxetan in 
combination with a fl udarabine-based reduced-intensity 
regimen followed by allogenic stem cell transplantation in 
patients with relapsed or chemorefractory CD 20 positive 
non-Hodgkin’s lymphoma
K. Bouabdallah (1), S. Furst (2), R. Bouabdallah (2), 
S. Vigouroux (1), R. Tabrizi (1), M. Sauvezie (1), C. Melot (1), 
S. Le Gouill (3), N. Fegueux (4), O. Tournilhac (5), M. Mohty (3), 
D. Blaise (2), N. Milpied (1)
(1)Department of Clinical Hematology and Cell Therapy 
(Pessac, FR); (2)Institute Paoli Calmettes (Marseille, FR); 
(3)Department of Hematology (Nantes, FR); (4)Department of 
Hematology (Montpellier, FR); (5)Department of Hematology 
(Clermont-Ferrand, FR)

Background: Phase II study (Clinical Trials.gov, NCT 00607854) 
to valuate the safety and effi cacy of Yttrium-90 ((90)-Y)-ibritu-
momab tiuxetan in combination with a fl udarabine-based RIC 
followed by allo-SCT.
Patients and methods: Patients with relapsed or refractory CD 
20 positive NHL with a sensitive disease (at least PR) to the last 
salvage regimen and a suitable donor:related (MRD) or unre-
lated donor (MUD or with 1 mismatch). Each patient received 
Rituximab (250 mg/m² on day -21 and -14), a single dose of 
((90)-Y)-ibritumomab tiuxetan (0,4 mci/Kg on day -14) followed 
from day -6 by a combination of fl udarabine (30 mg/m² d -6 
to d -2), busilvex ((3,2 mg/Kg d -5 and d -4) and antithymo-
cyte globulin (2,5 mg/Kg d -1). GVH prophylaxis was based on 
cyclosporine (CsA) alone or in combination with methotrexate 
(Mtx). The trial was designed to enroll 30 evaluable pts. The 
study started on January 2008 and the last patient was included 
on October 2011. The primary objective was TRM at day 100. 
Secondary objectives were response (CR, PR) and EFS at 1 
year. We report the safety data and the preliminary results.
Results: Twenty nine pts are evaluable for the PO. Median age 
was 57 years (32-64), and sex ratio (M/F) 22/8. Prior disease was 
DLBCL (10), MCL (9), FL (9) and MZL (2). The median number 
of previous regimens was 3 (2-5) and 29 pts had undergone 
ASCT before. Median time between diagnosis and allo-SCT 
and between ASCT and allo-SCT was 36 mo (range 1.3- 
108) and 18 mo (range 2-57) respectively. At time of transplant 
18 pts were in CR and 12 in PR. There were 20 MRD, 8 MUD 
transplants and 2 pts with one mismatch. All pts received PBSC 
transplantation and GVH prophylaxis with CsA alone (29) or 
CsA + Mtx (1).
Three pts died in CR from a-GVH (2pts) at day 40 and 117 post-
transplant respectively and from multi organ failure (1 pt) at d70. 
One pt died at d114 from progression. The TRM at day 100 was 
7%. The median time to ANC engraftment (ANC > 500/mm3) 
was 17.5 days (range 12-22) and time to platelets engraftment 
(Plt > 20.000/mm3) was 10 days (range 0-23). Grade > 2 aGVH 
occurred in 3 pts. With a median follow-up of 3,7 month (range 
1–30), 26 pts are alive, 22 in CR and 4 in PR and the estimated 
event-free survival at 1 year is 82% (CI 75%-87%).
Conclusion: RIT is safe and well tolerated when used in com-
bination with a fl udarabine-based RIC regime. The TRM is not 
increased by adding RIT in this conditioning regimen and also 
preliminaries the results seem to be promising.
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P966
Genetic variability at loci controlling glutathion homeosta-
sis affects transplant-related mortality and overall survival 
in patients receiving an allogeneic HSCT after a busulfan-
based conditioning regimen
F. Bonifazi (1), G. Bandini (1), G. Storci (1), E. Marasco (1), 
E. Dan (1), M. Stanzani (1), S. Rizzi (1), M. Arpinati (1), M.R. 
Motta (1), P. Garagnani (1), V. Mantovani (1), E. Massari (1), G. 
Tolomelli (1), A. Bontadini (1), M. Baccarani (1), M. Bonafe (2)
(1)S. Orsola-Malpighi Hospital (Bologna, IT); (2)University of 
Bologna (Bologna, IT)

Busulfan is the most widely used drug for allogeneic condition-
ing regimens. Busulfan metabolism depends on liver glutathion 
(GSH) availability. A number of loci controls liver GSH synthesis 
and consumption, occurring during drug conjugation and oxida-
tive stress response. 
Here we report on a study population of 331 consecutive 
patients who received an allogeneic HSCT for haematological 
malignancies at Institute of Hematology “Seràgnoli” from 2004 
onwards. 185 patients received busulfan in the conditioning 
regimen, mostly at myeloablative intensity, while 146 received 
a TBI based regimen or a non busulfan RIC; clinical variables 
were similarly distributed in the two groups.
The impact of polymorphisms at loci involved in GSH balancing 
on overall survival (OS) and transplant related mortality (TRM) 
was tested. 
A total of 35 polymorphisms (32 SNPs and 3 insertion/dele-
tions) at 15 candidate genes were analysed by high throughput 
mass array Sequenom TM platform or by DHPLC.
We found that a C to G rs2180314 SNP at Glutahione Transferase 
A2 (GSTA2) locus (Codon 112 which leads to a Ser to Thr ami-
noacidic transition) impacts OS and TRM in the whole population 
(CC vs G-carriers: HR=1.604, 95%CI=1.081-2.381, p=0.019 for 
OS and HR=1.992, 95%CI=1.100-3.609, p=0.023 for TRM).
Such an effect was particularly evident in patients who received 
busulfan (CC vs G-carriers: HR=2.438, 95%CI=1.446-4.108, 
p=0.0008 for OS and HR=4.580, 95%CI=2.005-10.461, 
p=0.0003 for TRM). No effect was present in the group not 
receiving busulfan. 
The polymorphism at microsomial GST-1 promoter (rs7970208) 
also affects OS and TRM, although to a lesser extent (AA vs G-
carriers: HR=1.405, 95%CI=1.076-1.835, p=0.012 for TRM and 
HR=1.255, 95%CI =1.050-1.499, p=0.012 for OS).
These data point out that genetic variability at loci controlling 
GSH balancing may affect allogeneic HSCT outcome in busul-
fan treated patients.

P967
Improved survival following reduced-intensity cord blood 
transplantation using GvHD prophylaxis of tacrolimus + 
mycophenolate mofetil compared to tacrolimus alone
N. Uchida (1), A. Wake (2), A. Nishida (1), H. Ota (1), A. Kon 
(1), M. Karasawa (1), H. Shimazu (1), T. Ikebe (1), N. Nakano 
(1), K. Ishiwata (1), H. Yamamoto (1), Y. Asano-Mori (1), 
K. Izutsu (1), H. Araoka (1), A. Yoneyama (1), S. Makino (1), 
S. Taniguchi (1)
(1)Toranomon Hospital (Tokyo, JP); (2)Toranomon Hospital 
Kajigaya (Kanagawa, JP)

Background: Although the application of cord blood transplan-
tation (CBT) has been extended to elderly patients, fi nal out-
come has not been satisfactory. One of the issues regarding 
patients in this age range is that they have been particularly 
vulnerable to immune-mediated complications which resulted 
in high non-relapse mortality (NRM) early after transplantation 
(BBMT 2008;14:583). 
Patients and methods: Patients > 60 years old with hematologi-
cal diseases who underwent CBT from Jan. 2000 to Aug. 2010 
were retrospectively reviewed. Among 147 recipients in total, 33 
patients were excluded due to poor performance status (ECOG 
PS score 4) or had active infections at transplant.

Results: Median age was 64 (range, 60-82), 83 male, 31 female, 
and diagnoses included were AML (n=79), ML (18), ALL (8), SAA 
(4), and CML (5), in which 77% were in high risk disease status 
(AML/ALL/ML not in remission, CML blastic phase, or MDS RAEB). 
Poor PS 2 (31) or 3 (5) were included. Pretransplant condition-
ings were all fl udarabine-based regimen combined with busulfan, 
melphalan, or TBI. Sixty-three (55%) received tacrolimus+MMF 
(FK+MMF) as GVHD prophylaxis whereas 50 (44%) were either 
ciclosporin A or tacrolimus alone. Median total nucleated cells 
and CD34+ cells infused were 3.05 (2.24-4.5) x 107/kg and 0.85 
(0.31-1.65) x 105/kg. Cumulative incidence of neutrophil recov-
ery (>500/ul) up to 50 days post-transplant was 78% (median 20 
days post-transplant, range, 11-53). Median observation period 
of survivors post-transplant was 395 (26-2057) days. Cumulative 
incidences of NRM and relapse at 1 year post-transplant were 
43.8% and 32.3%, respectively. Overall survival (OS) and event 
free survival at 1 year were 35.2% and 22.9%, respectively. In 
univariate analysis, GVHD prophylaxis using FK+MMF showed 
reduced NRM rate at 1 year (31.4%) compared to the others 
(60.8%, P=0.001), while relapse rates were comparable (38.4% 
vs 24.1%, respectively, P=0.20). In multivariate analysis assess-
ing factors affecting OS, GVHD prophylaxis (FK+MMF; 47.6% vs 
others; 19.8% at 1yr) and disease status at transplant (standard; 
40.1% vs high; 33.6%) showed statistical signifi cance (P=0.0007 
and P=0.036, respectively).
Conclusion: For elderly patients > 60 years, GVHD prophylaxis 
using FK+MMF showed favorable survival by reducing NRM, 
most likely due to better control of early immune-mediated com-
plications.

P968
Fludarabine, low-dose busulfan and antithymocyte 
globulin compared to fl udarabine and low-dose TBI 
for reduced-intensity conditioning prior to allogeneic 
stem cell transplantation in patients with lymphoid 
malignancies
F. Malard (1), E. Brissot (1), T. Guillaume (1), P. Chevallier 
(1), J. Delaunay (1), S. Ayari (1), B. Mahe (1), V. Dubruille (1), 
N. Blin (1), T. Gastinne (1), J.-L. Harousseau (2), N. Milpied (3), 
S. Le Gouill (1), P. Moreau (1), M. Mohty (1)
(1)CHU de Nantes (Nantes, FR); (2)Centre de recherche et de 
lutte contre le cancer Nantes Atlantique (Saint Herblain, FR); 
(3)Hopital de Haut-Leveque (Pessac, FR)

The patients and diseases for which allo-SCT is now considered 
have increased considerably over the past years especially 
thanks to the introduction of the RIC regimens. However there 
is a wide variability in the degree of myeloablation between the 
different protocols, and the toxicity profi le might vary from one 
to another. The combination of fl udarabine and Busulfan (usu-
ally 8 mg/Kg total dose) with or without ATG, is among the most 
used RIC protocols.
In order to decrease the toxicity of the transplant procedure, 
we hypothesized that further reduction (50%) of the Busulfan 
dose can improve transplant outcome for lymphoid neoplasms. 
Thus, this retrospective analysis was performed to assess 
whether a RIC regimen including fl udarabine (120 mg/m²), low 
dose busulfan (4 mg/Kg total dose) and ATG (Thymoglobuline®,
5 mg/Kg)(FB1A protocol, n=44) is a valid alternative to the clas-
sical RIC regimen including fl udarabine (90 mg/m²) and TBI (2 
Gy)(FTBI, n=27).
The cohort included 37 males (52%) and 34 females (48%) 
treated consecutively in a single centre, with a median age of 53 
(range, 15-66) y. Diagnoses included 39 NHL (55%), 17 Hodgkin 
lymphomas (24%), 12 CLL (17%) and 3 myeloma (4%). PBSCs 
were used as stem cell source in 66 patients (93%), while 5 
patients (7%) received classical bone marrow. A MRD was used 
in 43 cases (61%) and a MUD in 28 cases (39%). With a median 
follow-up of 43 (range 3.7-85) months after allo-SCT, all patients, 
but one (from the FTBI group) engrafted. In the FB1A group, the 
grade 3-4 aGVHD rate was 20.5%, the chronic GVHD rate was 
32%, the relapse rate was 23% and the TRM rate was 25%. 
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In the FTBI group, the rate of grade 3-4 aGVHD rate was 44% 
(P=0.03 in comparison to the FB1A group), the chronic GVHD 
rate was 52% (P=0.09), the relapse rate was 15% (P=NS) and 
the TRM rate was 37% (P=NS). At 2 years, overall survival was 
66% (95%CI, 51-78%) in the FB1A group versus 55% (95%CI, 
36-73%) in the FTBI group (P=NS). Disease-free survival was 
also comparable between both groups (at 2 years, 59% in the 
FB1A group, vs 48% in the FTBI group, P=NS). In a Cox multi-
variate analysis for OS or DFS, the type of RIC regimen was not 
signifi cantly associated with outcome.
These results suggest that in lymphoid malignancies, a RIC 
regimen including Fludarabine, ATG and low dose busulfan 
(4 mg/Kg total dose) is a valid alternative to the classical 
Fludarabine and low dose TBI-based RIC regimen with a favo-
rable toxicity profi le and effi cient disease control.

P969
Phase II prospective multi-centre study of treosulfan-
based conditioning in allogeneic HSCT for haematological 
malignancies from 10/10 HLA identical unrelated donor
M. Michallet (1), M. Sobh (1), S. Morisset (1), J.O. Bay (2), 
J.-L. Harousseau (3), M. Mohty (3), I. Yakoub-Agha (4), 
A. Buzyn (5), N. Milpied (6), F. Nicolini (1), H. Labussiere (1), 
N. Tedone (1), R. Tabrizi (6), D. Blaise (7)
(1)Edouard Herriot Hospital (Lyon, FR); (2)CHU (Clermont-
Ferrand, FR); (3)CHU (Nantes, FR); (4)CHU (Lille, FR); 
(5)Necker Hospital (Paris, FR); (6)CHU (Bordeaux, FR); 
(7)Institut Paoli Calmettes (Marseille, FR)

To evaluate the toxicity and effi cacy of a RIC regimen includ-
ing Treosulfan, followed by allo-HSCT from a 10/10 HLA identi-
cal unrelated donor, we conducted a prospective study in adult 
patients presenting a hematological malignancy in need of allo-
HSCT. The conditioning included: Treosulfan 12 g/m²/day iv 

(day-6 to day-4), fl udarabine 30mg/m²/day iv (day-6 to day -2) 
and ATG 2.5 mg/kg/day (day-2 to day-1). Peripheral stem cells 
were used as HSC source. We included 56 patients, 30 (54%) 
males and 26 females with a median age of 57 years (18-65.5). 
There were 29 AML (14 in CR1, 14 CR2 & 1<CR), 8 MDS (1CR1 
and 7<CR) and 1 CML in CR1], 9 MM in PR, 6 CLL (2CR1 & 4PR) 
and 3 ALL (1CR1 & 2CR2)]. Among 45 explored for cytogenet-
ics, 23 (51%) were normal and 22 with poor prognostic. Before 
transplantation, two patients did not receive any previous treat-
ment, 21 received 1 line, 22 two lines and 11 > 2 lines, 49% of 
patients were sex-mismatched. For CMV, 43% were -/-, 25% +/+, 
28% ± and 1% -/+. For ABO matching, 24% had major incomp. 
& 24% minor incopm. The median interval diagnosis-allograft 
was 15 months (4-168). Fifty-four (96%) patients engrafted with 
a median time to neutrophils and platelets recovery of 16 days 
(4-86), 11 (4-82) respectively, 17 patients developed aGVHD 
grade  II with a cumulative incidence at 3 months of 31% (25-
38). The cumulative incidence of cGVHD was, at 12 months: 
32% (25-39) limited and 6% (2-10) extensive; at 18 months: 34% 
(27-47) limited and 8% (5-12) extensive. After a median follow-
up of 13 months (1-57), the median OS was not reached with a 
3 years probability of 52% (38-71). The median time of EFS was 
15 months (8 - 57) with a 3-years probability of 47% (35-64). The 
cumulative incidence of relapse at 3 years was 25% (19-31) and 
the cumulative incidence of TRM at 12, 18 and 36 months was 
20% (16-27), 23% (16-29) respectively. At the last follow-up, 22 
patients died, 7 due to relapse and 15 due to TRM. Patients with 
active cGVHD seem to benefi t for the GVL effect on OS(HR=0.2 
(0.1-0.6) p=0.002). The multivariate analysis showed: a negative 
signifi cant impact of both minor ABO incompatibility (p<0.001) 
and CMV±(p=0.01) on OS, a negative signifi cant impact of 
patients <CR (p=0.03) on relapse. Treosulfan appears to be a 
good choice for conditioning with very promising results in terms 
of OS, relapse and TRM and can offer the desired low toxicity of 
RIC with full intensity antileukemic activity.
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P970
Outpatient management of haematopoietic stem cell 
transplantation with reduced-intensity conditioning 
regimen: a single-centre retrospective study of 63 patients
J.C. Moulin, A. Berceanu, K. Bilger, A. Laplace, L.M. Fornecker, 
C. Fohrer, M.S. Jarchum, R. Herbrecht, B. Lioure
University Hospital Hautepierre (Strasbourg, FR)

Increasing use for more than 10 years of RIC for allogeneic 
haematopoietic stem cell transplantation (SCT) has modifi ed 
spectrum of indications and procedure. Decrease of short-term 
toxicity have led us to engage a program of outpatient man-
agement. We report a retrospective study of 63 consecutives 
patients (pts, median age = 52, 24-68) who underwent SCT 
between 2002 and 2009 after RIC (Fludarabine 30 mg/m2 D-
4 to D-1, Busulfan 4 mg/kg PO or 3.2 mg/kg IV D-4 and D-3, 
Thymoglobuline® 2.5 mg/kg D-4 and D-3) and intended to be 
managed as outpatients with planned visits in day hospital two 
to three times a week until D+28 (physical exam, blood monitor-
ing, Xray and transfusion when appropriate). Stem source was 
PBSC in 60 cases (BM for 3 after refusal or failure of PBSC 
harvest). Donors were HLA-id = 30, MUD 10/10 = 26, 1 MM 
MUD 9/10 = 7. Diagnosis were: 54 AML, 5 multiple myeloma, 1 
MDS/MPS, 1 DLBCL, 1 ALL, 1 CLL; 54 pts were standard risk 
(CR1 or 2) and 9 high risk (PR, refractory, untreated relapse). 
All pts except one engrafted: median duration of neutropenia < 
0.5 giga/l was 6 days (0-18) and thrombopenia < 20 giga/l was 
0 day (0-35). Patients received a median of 3 RBC units (0-25) 
and 0 platelet concentrate (0-24). With a median of follow up 
of 24.3 months, 4-year OS, RFS and EFS were respectively 
71%, 66% and 65%. Probability of grade II-IV acute GvHD at 
Day+100 was 17%. The 2-year probability of moderate to severe 
chronic GvHD was 48%. No patient died because of outpatient 
management (such as septic complication during neutropenia 
or hemorrhage during thrombopenia) and the 4-year NRM was 

10%. At Day+100 post-SCT, 27/63 (43%) had to be re-admit-
ted as in-patients for a total number of 36 hospitalizations. The 
major cause of hospitalization was infection (21 cases) includ-
ing 13 cases of febrile neutropenia; other cases included GvHD 
(7) relapse (4), EBV lymphoproliferative disease (1), others (3). 
The median time of fi rst re-hospitalization was 17.5 day with a 
median duration of 8.5 days (3–28). Median hospitalization until 
D+100 was 9 days (6-42). Costs were evaluated for 24 patients 
from 2007: median was 28 k€ (16-78) to be compared to 123 
k€ (33-177) for 8 patients managed as inpatients after mye-
loblative RIC (Busulfan same dose D-5 to D-3). These results 
support broader use of ambulatory SCT after RIC with good 
safety for patients, better use of inpatient facilities and likehood 
of decreased costs.

P971
Increased anti-thymocyte-gGlobulin dose in 
reduced-intensity conditioning did not increase the 
transplantation-related toxicity in patients with 
myeloid malignancies undergoing allogeneic stem cell 
transplantation from HLA-sibling donor
R. Devillier, R. Crocchiolo, L. Castagna, S. Furst, J. El Cheikh, 
C. Faucher, A. Etienne, C. Oudin, C. Chabannon, N. Vey, 
B. Esterni, D. Blaise
Institute Paoli Calmettes (Marseille, FR)

Background: Reduced intensity conditioning regimen (RIC) 
with Fludarabine, oral Busulfan and 1 day of anti-thymocyte 
globulin (ATG) (FBA1) was previously reported to be effective 
and well tolerated. The aim of this study was to evaluate the 
outcomes of patients with myeloid malignancies undergoing to 
allogeneic transplantation (ALLO-SCT) with FBA1 or two days 
of ATG (FBA2). 
Methods: We analyzed 75 patients with acute myeloid leuke-
mia (AML) or myelodysplastic syndrome (MDS) undergoing 
Allo-SCT from a HLA-identical sibling donor from 2000 to 2009. 
RIC consisted of fl udarabine (30 mg/m² over 5 days), oral or IV 
busulfan (8 mg/kg total dose) and rabbit ATG 2.5 mg/kg 1 day 
(FBA1; n=53) or 5 mg/kg (FBA2; 2.5 mg/kg/day over 2 days) 
(n=22). Secondary AML/MDS, adverse cytogenetic and/or 
transplantation not in complete remission were criteria to defi ne 
high risk disease (HR).
Results: Median age was 50 years [18-70]. Patients in FBA2 
were older (median age of 60 years vs 49 years, (p=0.032) and 
treated more recently. No difference in terms of diagnosis and 
status before ALLO-SCT were observed. 
Acute GVHD (grade 2-4) incidence was not statistically differ-
ent between the two groups (30% and 14% in FBA1 and FBA2, 
respectively, p=0.12). Extensive chronic GVHD was signifi -
cantly reduced in FBS2 (59% vs 20%, p=0.002). 
With a median follow up of 49 months [4-110], for all patients, 
the 1- and 5-year OS were respectively 74% and 59%. 
1- and 5-year non relapse mortality (NRM) was 18 % and 22%, 
respectively. NRM was adversely associated with grade 2-4 
acute GVHD (53% versus 24%, p<0.01). Relapse occurred in 
18 patients (29%), at a median time of 4.6 months [1-39]. The 
1- and 5-year OS were 74% and 59% versus 70% and 62%, the 
1- and 5-year NRM were 17% and 19% versus 15% and 22%, 
in FBA1 and FBA2, respectively (p=NS). 
In univariate analysis, only HR disease was associated signifi -
cantly to a higher relapse risk compared to standard risk dis-
ease (41% vs 16%, p=0.043). ATG dose did not infl uence OS, 
relapse incidence, and NRM. 
Conclusions: In this retrospective study, ATG 5 mg in RIC regi-
men reduced signifi cantly the incidence of chronic GVHD com-
pared to lower dose, after ALLO-SCT from HLAid sibling donor. 
The risk of relapse was not enhanced and the survival was not 
statistically different. Only the risk of disease infl uenced the 
relapse incidence. These encouraging results deserve a pro-
spective randomized evaluation.
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P972
Treosulfan-based conditioning regimen allows an 
early full donor chimerism after related and unrelated 
transplant with low toxicity. Results from a prospective 
single-centre study
A. Lorusso, A. Crotta, C. Messina, A. Ruggeri, B. Forno, 
M. Marcatti, D. Clerici, M.T. Lupo Stanghellini, F. Giglio, 
S. Mastaglio, A. Forcina, S. Malato, F. Lunghi, A. Assanelli, 
S. Gattillo, P. Ronchi, K. Fleischhauer, M. Bernardi, C. Corti, 
F. Ciceri, J. Peccatori
San Raffaele Scientifi c Institute (Milan, IT)

Allogeneic Stem Cell Transplantation (ASCT) is the only cura-
tive treatment for many haematological disease. Toxicity of 
normal conditioning regimens could rule out patients (pts) from 
the chance of having access to the cure. We investigate the 
effi cacy of a Treosulfan-based conditioning regimen for ASCT. 
Treosulfan is a bifunctional alkylating agent with a reduced 
extra-haematologic toxicity profi le but with a strong cytotoxic 
action. We transplanted in our centre, since 2004, 117 pts with 
a median age of 49 years (21-69), 26% of them were older 
than 60. Diagnosis were: AML=40, ALL=14, MDS=16, CML=5, 
MPD=6, Lymphoma=30, MM=5 and BM failure=1; 58 pts were 
transplanted in remission, 59 with active disease. Median fol-
low up was 36 months (2-72). 68 pts were transplanted from 
an unrelated donor (UD), 49 with matched sibling donor. Con-
ditioning was based on Treosulfan (14 g/mq for 3 days) and 
Fludarabine (30 mg/mq for 5 days). In vivo T and B-cell deple-
tion was performed respectively by ATG-Fresenius (10 mg/kg 
for 3 days) and Rituximab (single 500mg dose) only in pts 
receiving an UD. GvHD profi laxys consisted of Cyclosporine 
A and, excepting cord blood (CB), a short course of Methotrex-
ate. 100 pts were transplanted with peripheral blood stem cell, 
5 with bone-marrow and 12 patients with CB. Median Sorror 
score was 2 (0-7), 39 pts had a score of 0. At day 60 neutrophil 
recovery was obtained in 94% of pts in a median time of 17 days 
(9-36). Platelets recovery was obtained in 88% of pts, median 
time was 15 days (8-77). Chimerism at day 30, in VNTR analy-
sis on bone marrow, was full-donor in 89%, mixed in 10% of 
pts and only 1 pt had a full-host chimerism. In sorted CD3+ and 
CD13+ cells chimerism was: 13% mixed and 87% full donor, 2% 
mixed and 98% full donor respectively. Only 12% of pts expe-
rienced a >2 regimen-related toxicity, according to CTC score, 
and the most frequent toxicity was a transient rise of bilirubin 
(82% of cases). Transplant related mortality (TRM) at 3 years 
was 21±4%. In multivariate analysis factors that increase TRM 
were: UD (p=0.016 HR=6.053), active disease at transplant 
(p=0.017 HR=3.404) and age >60 years (p=0.041 HR=2.464). 
3 years Overall Survival (OS) was 62±5%. Forty-fi ve pts died 
after transplant, 47% for relapse and 53% for transplant related 
causes (46% infections, 21% GvHD). Our results demonstrate 
that Treosulfan is a very effective drug, that allows an early full-
donor engraftment with low extra-haematological toxicities.

P973
Outcome of reduced-intensity allogeneic haematopoietic
stem cell transplantation in acute lymphoblastic 
leukaemia: a British Society for Blood and Marrow 
Transplantation study
P.G. Medd, A.J. Peniket, T.J. Littlewood, R. Pearce, J. Lee, 
K. Kirkland, M. Potter, D.I. Marks, C. Craddock, D.W. Milligan, 
G. Cook on behalf of the British Society for Blood and Marrow 
Transplantation

Allogeneic haematopoietic stem cell transplant (allo-SCT) is 
effective in adult acute lymphoblastic leukaemia (ALL) but high 
risk patients experience excessive transplant related mortality 
with myeloablative conditioning. We therefore investigated the 
outcomes of reduced intensity conditioned (RIC) allo-SCT for 
ALL reported to the British Society for Blood & Marrow Trans-
plantation. 76 patients (40 female) underwent allo-SCT from 
matched related (n=34) or unrelated (n=42) donors between 

1993 & 2009. Median age was 41y (range 16-58). Philadelphia 
chromosome (Ph) was present in 26 of 59 patients (unknown 
= 17). 67 patients were in complete remission (CR1=36, CR2 
or subsequent CR=26, CR (unspecifi ed)=5) and 8 patients 
had active disease (1 unknown). This was the fi rst allo-SCT 
in 50 patients (66%), second in 25 patients (33%) and third in 
1 patient (1%). Indications for RIC were age (n=20), co-morbid-
ity (n=11), required by local protocol (n=17), prior MAC HSCT 
(n=14) and other/unknown (n=14). In 36 patients with available 
data 11 (31%) had required 2 lines of chemotherapy prior to 
achieving fi rst CR. Fludarabine with melphalan (n=46) or with 
cyclophosphamide (n=9) were the commonest conditioning 
regimens. Alemtuzumab was used in 46 (61%) transplants. 
Myeloid engraftment occurred in 70 patients (92%). 17 patients 
(22%) developed grade II-IV acute graft-versus-host disease 
(GVHD). In 61 patients surviving beyond 100d chronic GVHD 
occurred in 20 (36%, data unavailable for 6). With median fol-
low-up of 23 months 2y overall/leukaemia-free survival (OS/
LFS) was 35% (95%CI = 24-47%) and 30% (19-42%) respec-
tively. Non-relapse mortality (NRM) and relapse incidence (RI) 
were 28% (17-39%) and 42% (30-54%) respectively. Relapse 
occurred in 29 patients, relapse sites were: medullary (n=18), 
extramedullary (n=4) or both (n=2), data unavailable (n=5). In 
univariate analysis neither Ph+ disease nor alemtuzumab were 
associated with impaired outcomes. Recipient male sex, the 
presence of cGVHD and fewer lines of treatment to CR1 were 
associated with improved OS and LFS. cGVHD was associ-
ated with reduced RI (HR 0.4, p=0.002) suggesting the impor-
tance of graft-versus-leukaemia effect. In multivariate analysis 
of patients with available data (n=36) only fewer treatment lines 
associated with improved OS & LFS. RIC allo-HSCT enables 
medium-term disease control in chemosensitive adult ALL with 
equivalent outcomes in Ph positive and negative disease.

P974
Feasibility of allogeneic stem cell transplantation 
conditioned with thymoglobulin and reduced-intensity 
total body irradiation
A. Toor, H. Chung, C. Roberts, R. Sabo, A. Ferreira-Gonzalez, 
S. Song, R. Edwards, J. Lamberta, M. Gatesman, S. Rabie, 
V. Buckovich, W. Clark, M. Manjili, J. McCarty
VCU Massey Cancer Center (Richmond, US)

In vivo T cell depletion with rabbit anti-thymocyte globulin (r-
ATG, Thymoglobulin, Genzyme Inc.) reduces the risk of graft vs 
host disease (GVHD), however poor T cell reconstitution seen 
with current schedules results in a high incidence of opportun-
istic infections and relapse following stem cell transplantation 
(SCT). We report data on engraftment and immune recon-
stitution in patients randomized to receive conditioning with 
either 5.1 (n=9) or 7.5 (n=10) mg/kg of r-ATG in divided doses 
between days -9 and -7, followed by 450 cGy total body irra-
diation (TBI). GVHD prophylaxis is with tacrolimus and myco-
phenolate mofetil . These patients are heavily pre-treated; 12 
received SCT from unrelated donors (URD), 7 from matched 
related donors (MRD). Diagnoses include MM (6), NHL (6), (2), 
CLL/PLL (3/2), AML & MDS (1 each). Median patient age is 
58 years. All patients have demonstrated sustained complete 
myeloid donor chimerism at 1-12 months post transplant. T cell 
chimerism is predominantly donor derived ( 10% recipient DNA 
in CD3+ cells: at day 90 (OR: 1.25, 95% CI: 0.15, 10.70) and 
at day 180 (OR: 0.33, 95% CI: 0.03, 4.19). T cell reconstitution 
is comparable in both arms (Fig 1); there is a trend towards 
more robust NK cell recovery in URD recipients (Fig 2). With a 
median follow up of 325 and 502 days in the ATG 5.1 and 7.5 
arms, 78% and 80% of the patients are alive respectively. Three 
patients in the ATG 5.1 and one in the ATG 7.5 arm developed 
 grade II acute GVHD (OR: 4.80, 95% CI: 0.38, 59.89) and 

chronic GVHD was seen in 0/8 vs 6/9 evaluable patients (OR: 
0.03, 95% CI: 0.00, 0.73). Three patients have relapsed (1/8 vs 
2/9; OR: 0.50, 95% CI: 0.04, 6.86); this represents a marked 
improvement in outcomes compared with a historical cohort of 
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ATG 10 +450 cGy TBI given on a similar schedule (8/14 relapse; 
Toor et al, 2008). CMV reactivation developed in 7/11 seroposi-
tive pairs. In conclusion conditioning with two different doses of 
Thymoglobulin and reduced intensity TBI results in equivalent 
lympho-hematopoietic engraftment in older patients receiving 
MRD and URD transplants, with an acceptable risk of acute and 
chronic GVHD. ATG used in the conditioning promotes durable 
NK cell recovery in URD recipients with possible implications 
for KIR mediated anti tumor activity. ATG 7.5 patients receiving 
a URD blood stem cell graft appear to have the best outcomes 
in terms of progression free survival amongst the subgroups.

P975
Impact of high-resolution HLA typing HLA- A, -B, -DRB1 
in adult patients with reduced-intensity cord blood 
transplantation
K. Ishiwata, A. Nishida, H. Ota, A. Kon, M. Karasawa, 
H. Shimazu, T. Ikebe, N. Nakano, H. Yamamoto, Y. Asano-
Mori, K. Izutsu, N. Uchida, A. Wake, S. Makino, A. Yoneyama, 
S. Taniguchi
Toranomon Hospital (Tokyo, JP)

To determine the impact of high-resolution (HR) HLA typing 
with outcomes after UCBT DNAs of 172 pairs were analysed 
for HLA class I and class II mismatches (MM) based on HR typ-
ing. This study included adult patients with hematologic malig-
nancies who underwent RI-CBT as their fi rst allogeneic SCT 
at Toranomon Hospital between January 2005 and December 
2008 consecutively. Patients who had active serious infection 
or showed an Eastern Cooperative Oncology Group perform-
ance status of 3 or 4 before transplantation were not eligible 
for this study. For A, B, and DRB1 based on HR typing the fol-
lowing MM occurred: no MM 3(2%), one MM 12(7%), two MM 
67(39%), three MM 58(34%), four MM 23(13%), fi ve MM 9(5%) 
in GvH direction. And in HvG direction , no MM 4(2%), one 
MM 13(8%), two MM 62(36%), three MM 56(32%), four MM 
28(16%), fi ve MM 9(5%). The degree of HLA MM in the GvH 
direction was associated with engraftment kinetics, whereas 

no statistically signifi cant association was observed with the 
degree of HLA MM in the HvG direction; There was a trend 
that MM in class I HR were associated with neutrophil recovery. 
There was no signifi cant association between number of MM 
(HR) for both HLA-A, -B and -DRB1 aGvHD grade II–IV. No 
signifi cant correlation was found between numbers of HLA-MM 
on the HR level with 2-year survival. 
High-resolution HLA mismatching did not affect OS or DFS in 
adult patients with reduced-intensity cord blood transplantation.

P976
Myeloablative conditioning with intravenous busulphan 
in a single daily dose and fl udarabine for HLA-identical 
sibling allogeneic HSCT in myeloid malignancies
J. de la Serna, A. Bermudez, J. Sanz, D. Caballero, D. Serrano, 
R. de la Camara, C. Vallejo, J. Moraleda, A. Garcia Noblejas, 
M. Cabrero, J.J. Lahuerta, A. Iriondo, L. Benlloch, G. Sanz on 
behalf of GETH

Background: There is a need to improve the conditioning regi-
mens for allogeneic HSCT, reducing the regimen related toxic-
ity while maintaining the anti-leukemic effect. The combination 
of myeloablative doses of intravenous busulphan (BU) with 
fl udarabine (F) may contribute to achieve these goals, since 
they have been reported to have an improved safety profi le 
over BUCY.
Objective: We aimed to test the effi cacy and safety of this com-
bination (BUF), with a single daily dose of BU, since prior phar-
macologic and clinical studies support its safety compared the 
with standard 4-daily doses.
Patients: Eighty seven consecutive adult patients undergoing 
HLA identical sibling allogeneic HSCT for myeloid malignan-
cies were included in this report. Their main clinical character-
istics are shown in Table 1. Conditioning regimen consisted 
in BU, one daily IV infusion (3.2 mg/kg/d) for 4 days (total dose 
12.8 mg/kg), combined with F, 40 mg/m2 daily (total dose 
160 mg/m2). GVHD prophylaxis consisted in cyclosporine and 
methotrexate. Antimicrobial and other supportive measures 
were followed at each institution policies. Donor graft source 
was peripheral blood (PB) in 57% and bone marrow (BM) in 
43% of cases. Median CD34+ cells infused were 4.7 millions/kg 
(range 0.6-17.8). 
Results: All but one patient engrafted, with a median of 15 days 
(range 8-34) to >0.5 x10E9 PMN/L and 12 days (range 7-46) to 
>20 x10E9 platelets/L. Most of the observed toxicities (Bear-
man scale) were grade 1 (Table 2). Major toxicity was mucosi-
tis. There were 3 grade-2 VOD cases (3.8%), all of which 
resolved. Acute GVHD grade 2-4 incidence was 24.4% with a 
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median of 33 days (range 15-87) to GVHD onset. The day-100 
mortality was 5.8% (5 cases). There were 2 cases of secondary 
graft failure which preceded leukemia relapse. At the time of 
this interim analysis, the median follow-up is 16 months (range 
3-51). Crude survival data showed 69 (79.3%) patients remain-
ing alive and 69 (79.3%) relapse free. Overall, 17 patients have 
died, 12 relapse-related (13.8%), 4 due to GVHD or infection 
(4.6%) and 1 (1.1%) due to other illness.
In conclusion, BUF regimen in the HLA identical alloge-
neic HSCT setting provides an excellent tumor control and a 
reduced regimen related toxicity, day-100 mortality and non-
relapse related mortality.

P977
Busulfan-based reduced-intensity regimen before 
allogeneic stem cell transplantation: tolerance of three 
days intravenous and fractionated busulfan
O. Reman, S.P. Chantepie, A.C. Gac, E. Marin, V. Moreno
CHU (Caen, FR)

Reduced-intensity regimen (RIC) using Bu has proven its effi -
cacy and its good safety (Blaise et al1). Bu usual dosage was 
3,2 mg/kg/day during two days.Higher dose of Bu may be useful 
to improve disease control in some patients in partial response 
or stable disease with high minimal residual disease. We report 
our results in 19 patients who received this conditionning with 
increased dose of Bu.
Since 2008, 19 patients presenting acute myeloid leukaemia 
(6), non Hodgkin’s lymphoma (4), chronic myeloid leukaemia, 
chronic lymphocytic leukemia (4) and idiopathic myelofi brosis 
(2) received RIC and allogeneic (RIC-Allo) transplantation. 
The median age was 58 years (49-65). Disease status at RIC-
allo was fi rst complete remission in 8 cases, second complete 
remission in 2 cases, partial response in 5 cases and stable 
disease in 3 caes.
RIC consisted of Fludarabine 40 mg/m²/day for 5 days, Bu intra-
venously fractionated in four doses 3.2 mg/kg/day for 3 days (4 
days for one patient) and Thymoglobulin 2.5 mg/kg/day for 2 
days (1 dose for one patient, 3 doses for one patient). 
The majority of donors was unrelated match (10/10 for 11 pts, 
9/10 for 3 pts). Immunosuppression was based on ciclosporine 
in all patients and mycophenolate mofetyl was added in case of 
unrelated donor. All 19 patients received peripheral stem cell. 
The median number of infused CD34 cells was 6.106 CD34/
mm3 (4.1-12.2);
The median follow-up was 17 months (6-32). All pts but one 
engrafted. None sinusoidal obstructive syndrome was noted. 
Two patients died from acute GVHD, one patient from progres-
sive disease, one patient from late pulmonary infection with 
pneumocystis carinii. All but one were in complete response 
at day 100.
Acute GVHD (gradeII-IV) occurred in six patients and all but 
two resolved with corticosteroids. Chronic GVHD was noted 
in 10 pts (limited in7 pts, obliterans bronchiolitis in one case, 
extensive cGVHD in three cases).
Liver toxicity WHO grade III- IV was seen in 7 pts but was 
reversible. Mucositis WHO grade III was noted in 3 pts.
We showed as Richardson et al2 that additional day of Busulfan 
in RIC-Allo is well tolerated and permits more cytotoxic weight 
in high-risk of relapse patients. Prospective comparative stud-
ies are need to show the real antitumoral effect of adding dose 
of Busulfan.
1-Blaise D et al. Exp Hematol 2010 38(12) ;1241-50.
2-Richardson DS et al. Bone Marrow Transplant 2009.

P978
Outcome of patients aged 60 after allogeneic hae-
matopoietic cell transplantation: age has no impact on 
survival
B. Federmann, C. Faul, W. Vogel, L. Kanz, W. Bethge
Hematology & Oncology, Medical Center University of Tübingen 
(Tübingen, DE)

The introduction of reduced intensity conditioning (RIC) regi-
mens enabled successful hematopoietic cell transplantation 
(HCT) in elderly patients but the impact of age on outcome has 
not been evaluated extensively.
We therefore retrospectively analyzed 119 consecutive patients 
(f=48, m=71) aged 60 who received allogeneic HCT 2000-
2010 at our institution. Median age of the patients was 65 years 
(range, 60-76). Patients were grouped in two cohorts: group 1 
aged 60-65 years (n=60, median age=63) and group 2 aged 
66-76 years (n=49, median age=68). Diagnoses were acute 
leukemia (AML=70, ALL=1), myelodysplastic syndrome (n=17), 
osteomyelofi brosis (n=7), Non-Hodgkin lymphoma (n=9), multi-
ple myeloma (n=9), aplastic anemia (n=1), chronic myeloid (n=3) 
and chronic lymphatic leukemia leukemia (n=2). At time of HCT 
40 of the patients were in complete (CR), 79 in partial remission 
(PR) (group 1: CR=21, PR=45, group 2: CR=19, PR=34). Condi-
tioning regimens were grouped in high (TBI/Bu+Cy, n=5), inter-
mediate (FLAMSA, Flu/Mel/BCNU, n=33), low (FLU+alkylans, 
n=53 and minimal (2GyTBI/Flu, n=28) intensity. Intermediate 
and low intensity conditioning was particularly used for high 
risk patients in PR (65/79, group 1=38, group 2=28 while mini-
mal intensity conditioning was mostly used for patients in CR 
(18/28, group 1=8, group2=10). 21 of the patients had a pre-
ceding HCT, 15 in group 1. 24 patients were transplanted from 
matched related (MRD), 49 from matched unrelated (MUD) and 
46 from mismatched unrelated donors (MMUD). Kaplan-Meier-
estimated 3-year overall survival (OS) 32% in group 1 and 65% 
in group 2 (p=0.04). Non-relapse-mortality was 38% in group 
1 and 19% in group 2 (p=0.009). Incidence of relapse related 
death was 23% in group 1 and 17 % in group 2. 
Table 1 describes Kaplan-Meier estimated 3-year-OS and 
statistical univariate analysis by log-rank test in the different 
subgroups.
Older age alone had no negative impact on the outcome of allo-
geneic HCT. Chronic GVHD and the use of MUD had a posi-
tive infl uence on survival. Our data indicate that the regimen 
used should be tailored to disease risk and patient performance 
status rather than age.
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P980
Similar outcome after related or unrelated allogeneic stem 
cell transplantation following reduced conditioning with 
fl udarabine, busulfan, and antithymocyte globulin
S. Vigouroux (1), R. Tabrizi (1), C. Melot (1), J. Coiffard (1), 
X. Lafarge (2), G. Marit (1), A. Pigneux (1), T. Leguay (1), 
M.S. Dilhuydy (1), A. Schmitt (1), J. Boiron (2), N. Milpied (1)

(1)CHU Bordeaux (Pessac, FR); (2)Etablissement Français du 
Sang (Bordeaux, FR)
The comparison of outcome of in vivo T cell depleted reduced-
intensity allogeneic stem cell transplantation (allo-SCT) from 
related or unrelated donor remains a matter of debate. To inves-
tigate the effects of donor type in this setting, we conducted a 
retrospective analysis in our centre. 
Seventy-eight patients were selected based on a reduced con-
ditioning with fl udarabine, busulfan, and rabbit antithymocyte 
globulin (5mg/kg). Allo-SCT were performed between january 
2003 and july 2010. Median age was 56 years (range, 16 to 
67). Diseases were distributed as follow: acute myeloid leuke-
mia (n=32), acute lymphoid leukemia (n=4), lymphoma (n=20), 
myelodysplastic syndrome (n=8), myeloma (n=9), chronic lym-
phocytic leukemia (n=3), myeloproliferative syndrome (n=2). 
Donors were matched related (n=35), matched unrelated at the 
allele level (n=26), or mismatched unrelated (n=17, 11 single 
antigen mismatches and 6 single allele mismatches). Status of 
disease at transplant were distributed as follow: CR1 (n=31), 
 CR2 (n=19), PR1 (n=2),  PR2 (n=9), refractory disease 

(n=12), and untreated (n=5). Peripheral blood was the main 
source of stem cells (n=73) and the median number of CD34+ 
cells infused was 6.3 x 106 (range, 1.9 to 18.6). 
With a median follow-up of 22 months (range, 3 to 84) the 2-year 
overall survival (OS), disease-free survival (DFS), non-relapse 
mortality (NRM) and incidence of relapse were 70%, 61%, 18% 
and 25%, respectively. Twenty-fi ve patients have died from the 
following causes: disease (n=13), acute GvHD (n=1), multi-
organ failure (n=1), acute respiratory distress syndrome (n=2), 
septic shock (n=6), bronchiolitis obliterans (n=1), and encepha-
litis (n=1). Multivariate analysis indicated that refractory disease 
adversely affected OS, DFS, and incidence of relapse. Multi-
variate analysis was unable to identify a predictor of increased 
risk of NRM. The cumulative incidences for grade II-IV aGvHD, 
grade III-IV aGvHD and extensive chronic GvHD were 30%, 
12%, and 29%, respectively. Multivariate analysis indicated 
that grade II-IV aGVHD and extensive chronic GvHD were both 
favoured by age  60 years and that grade III-IV aGVHD was 
favoured by refractory disease. The effect of donor type was 
non signifi cant for all criteria. 
These data suggest that allo-SCT from related or unrelated 
donor following a reduced conditioning with fl udarabine, busul-
fan, and rabbit antithymocyte globulin result in similar outcome 
regarding OS, DFS, NRM, relapse and GvHD.

P981
Fludarabine with high-dose cytarabine and sequential 
reduced-intensity conditioning with allogeneic stem cell 
transplantation in 24 patients with advanced lymphoid 
malignancies: effi cacy and outcomes
M. Krejci, Y. Brychtova, M. Doubek, V. Sandecka, Z. Racil, 
Z. Koristek, M. Navratil, M. Tomiska, O. Horky, J. Mayer
University Hospital Brno (Brno, CZ)

Background: Sequential use of chemotherapy and reduced-
intensity conditioning (RIC) for allogeneic stem cell transplan-
tation (SCT) in high-risk leukemia patients (pts) represents a 
promising approach (Schmid et al., JCO 23, 2005: 5675-87). 
We examined the toxicity and effi cacy of this therapy at cohort 
of 24 pts with high-risk lymphoid malignancies, we used the 
analogical protocol without administration of amsacrine. 
Methods: High-risk was defi ned by progressive or refractory 
disease (n = 7), disease on the second or third remission 
(n = 16), or ALL with bcr/abl positivity (n = 1). Fludarabine 

(30 mg/m²) and cytarabine (2 g/m²) for 4 days (FC) were used 
for cytoreduction. After 3 days of rest, RIC consisting of 4 Gy 
TBI, anti-thymocyte globulin (ATG-Fresenius) 10-20 mg/kg/day 
for 3 days, and cyclophosphamide 40-60 mg/kg/day for 2 days 
followed.
We analyzed 24 pts (ALL, n=5; CLL, n=8; NHL, n=11) under-
going chemotherapy and RIC SCT in our centre from August 
2006 to May 2010. Disease status before SCT was: CR1, 
n=1; CR2, n=7; CR3, n=1; PR2, n=7; PR3, n=1; refractory/
progressive disease, n=7. Types of donors and used grafts 
were as follows: HLA identical sibling, n=9; unrelated donor, 
n=15, PBSCs, n=22, BM, n=2. Median age of pts was 49 years 
(range 25-62).
Results: The median time of neutrophil engraftment (above 
0.5x10E9/L) was 17 days, all pts engrafted. The most frequent 
toxicities were grade III/IV infections according to common tox-
icity criteria in 16 of 24 pts and gastrointestinal toxicities (grade 
III in 7 of 24 pts). 
Incidence of acute GVHD was evaluated in 23 pts: 61% (14/23) 
of pts had GVHD (grade I+II in 11 pts, grade III in 3 pts). Inci-
dence of chronic GVHD was evaluated in 20 pts, 45% (9/20) of 
pts had GVHD (limited in 5 pts, extensive in 4 pts). 
Nonrelapse mortality (NRM) after 100 days and 1 year was 8% 
and 21%. Causes of death were refractory GVHD (n=2) and 
septic shock with multiorgan failure (n=3). 
Treatment response was evaluated in 22 pts: remission was 
achieved in 21 pts (95%), only 1 pt had progression.
With median follow-up from SCT 14 months (range 1-49), 
63% of all pts (15/24) were alive (14 pts in remission, 1 pt with 
relapse), 9 pts died (5 deaths from NRM, 4 deaths from relapse 
or progression), 5 relapses (24%; 5/21) occurred. Median fol-
low-up for 15 survivors was 20 months (range 4-49).
Conclusion: FC-RIC protocol seems to be feasible and effective 
alternative for pts with advanced lymphoid malignancies with 
acceptable toxicity.

P982
Long-term survival of 2Gy TBI and fl udarabine as the 
RIC conditioning in the treatment of repeated relapsed 
lymphoma
T.D. Tan, M.C. Wu, L.W. Chiou
Koo Foundation Sun Yat-Sen Cancer Center (Taipei, TW)

Background: For all chemosensitive, indolent lymphoma got 
remittent and repeated relapsed. Conventional chemoimmuno-
therapy or even high dose chemotherapy plus autologous hae-
matopoietic stem cell transplantation could not cure this kind 
of disease. Myeloablative allotransplant offers the promising 
cure but had greater transplant related morbidity and mortality. 
Therefore, reduced-intensity allotransplant is the curative treat-
ment of choice with acceptable risk.
Method: We analyzed the long-term outcome and cause of 
treatment failure of our repeated relapsed lymphoma patients 
underwent RIC allogeneic haematopoietic stem cell transplan-
tation. All the patients have had undergone at least 3 lines of 
previous treatment when complete remission achieved and at 
least 2 lines of treatment when just partial remission or refrac-
tory disease before allotransplant performed. Conditioning 
regimen is 2Gy TBI plus fl udarabine 90mg/m2 and immuno-
suppressants includes cyclosporin plus MMF. Stem cell source 
could be from related or unrelated donors. 
Results: Between 2003 and 2010, 21 repeated relapsed lym-
phoma patients underwent RIC allotransplant at our institute 
with median age 43.4 years (range 24~60) and M/F 14/7. The 
subtypes of lymphoma included follicular lymphoma 7, mantle 
cell lymphoma 5, diffuse large B cell lymphoma 2, Hodgkin 
lymphoma 3, CLL/SLL 1, and T-cell lymphoma 3. Nine patients 
(42.9%) were in CR2 or CR3 and the other 12 patients (57.1%) 
were in beyond or relapsed/refractory status of disease before 
allotransplant. Seven patients received stem cell from matched 
unrelated and the other 14 from matched related donors. The 
7-year disease free survival was 84.9% and overall survival 
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was 65.5%. Seven patients died and 2 of them died of lym-
phoma relapse and 5 of them were attributed to non-relapse 
mortality with 2 patients died of infection and 3 died of GVHD. 
For 19 patients evaluable for GVHD, there were 8 grade II~IV 
(42.1%) with 4 grade III~IV (21.0%) acute GVHD and 3 had 
limited chronic GVHD (15.8%) and 9 extensive chronic GVHD 
(47.3%).
Conclusion: RIC allogeneic haematopoietic stem cell transplan-
tation is the curative choice of treatment for repeated relapsed 
lymphoma patients but the extensive chronic GVHD is still a 
roadblock to be overcome.

P983
RIC-AlloSCTis associated with low NRM without 
increasing relapse risk in young, favourable cytogenetics, 
good risk patients affected by leukaemia and MDS
R. Crocchiolo, L. Castagna, S. Furst, J. El Cheikh, C. Faucher, 
R. Devillier, A. Vazquez, N. Belmecheri, A. Granata, E. D Incan, 
N. Vey, D. Blaise

Institut Paoli Calmettes (Marseille, FR)
Reduced-intensity conditionings (RIC) for allogeneic hemat-
opoietic stem cell transplantation (AlloSCT) are usually used in 
non-fi t or older fi t patients (pts) as alternative to myeloablative 
conditionings (MAC). As a consequence, most of these pts are 
> 45 years old, since pts < 45 years old are likely to receive a 
MAC. Here we analyze a cohort of young pts (i.e. < 45 years 

old) who received a RIC for a hematological malignancy, in 
order to compare RIC-AlloSCT outcomes with those reported 
with MAC for similar populations. 
Data on pts < 45 years old who received AlloSCT after a RIC 
conditioning at our Institution were collected. Diagnoses of 
acute leukemia (both AML and ALL), MDS, CML or other mye-
loproliferative syndromes were retained. Patients were classi-
fi ed according to the reason of RIC. Disease status at AlloSCT, 
cytogenetics at diagnosis and use of busulphan during condi-
tioning regimen were also evaluated for fi nal outcome. 
A total of 45 transplants performed on 43 pts were identifi ed, 
transplanted between June 2000 and August 2009; median age 
at transplant was 40 (18-45), median follow-up was 757 days 
(449-3236). Main characteristics are shown in table 1. OS, PFS, 
NRM and relapse incidence were 56%, 48%, 10% and 43% 
respectively. Grade 2-4 aGvHD occurred in 10 patients (25%) 
while severe, grade 3-4 aGvHD occurred in only two pts (5%). 
We observed a strong impact of cytogenetics on OS among 
pts with early disease (n=23, AL in CR1 or CR2), with survival 
rates 71% vs 17% and relapse 29% vs 67% for favourable and 
unfavourable group pts respectively (p=0.06 and p=0.12). Inter-
estingly, no toxic deaths were observed among the 17 early 
disease and favorable cytogenetic pts. Use of busulphan during 
conditioning appeared to confer superior disease control (27% 
vs 74% and 35% vs 77% relapse rate in early and advanced 
disease group respectively) without affecting NRM that was 
similar in both group. 
Present results confi rm a low incidence of aGvHD and NRM 
among pts undergoing RIC-AlloSCT, despite a high relapse risk 
for AL with unfavourable cytogenetics. No impact of therapy/infec-
tious complications before AlloSCT was observed. RIC could rep-
resent a valid alternative to MAC for those pts with early disease 
status at AlloSCT and favourable cytogenetics at diagnosis, with 
71% OS, 29% relapse rate and 0% NRM in our series. Further 
approaches, investigating the role of increased busulphan doses 
on disease control are warranted and ongoing.
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P984
Treosulfan/fl udarabine-based conditioning for 
allogeneic stem cell transplant in high-risk haematologic 
malignancies. A 5-years single-centre experience
D. Baronciani (1), C. Depau (1), C. Targhetta (1), F. Pilo (1), 
D. Derudas (1), F. Culurgioni (1), M. Pani (2), E. Angelucci (1)
(1)U.O. Ematologia e CTMO P.O. Businco (Cagliari, IT); (2)A.
O. Brotzu (Cagliari, IT)

Allogeneic stem cell transplant (allo-HSCT) is a curative 
approach in hematologic malignancies. Reduced toxicity 
conditioning are explored to allow HSCT to a wider patient 
population. This study evaluated effi cacy and toxicity of Treo-
sulfan-Fludarabine in patients receiving match sibling or MUD 
transplant for advanced hematologic malignancies and in older 
patients not fi tting for myeloablative treatment.
Since July 2005 to September 2010 fi fty-fi ve (55) consecutive 
patients (20 females, 35.males) entered this study. Mean age 
was 48 years (range,17-66). Underlying diseases were 28 acute 
leukemias (18 myeloid, 10 lymphoid), 10 MDS , 7 NHL, 4 HD, 2 
IMF, 1 BC-CML, 1 MM, 1 CLL, 1 hystiocitic sarcoma). Nineteen 
(19) patients received previous autologous transplant, 2 previ-
ous allogeneic transplant; 5 patients suffered from a previous 
solid tumor. Mean HSCT-CI was 1 (range 0-7).
Twenty-eight (28) patients were in CR at the moment of the 
transplant; 8 were in 1st CR. 
Conditioning consisted of Treosulfan 12-14 gr/mq for 3 days, 
Fludarabine 30 mg/mq for 5 days and Thiotepa 10mg/kg sin-
gle day (in 13 patients). Cyclosporine-short MTX were used as 
GVHD prophylaxis and anti-Thymocyte globulin (Thymoglobulin 
or ATG-Fresenius) was used in patients receiving MUD trans-
plants or PBSCs from an HLA identical siblings. Twenty-seven 
(27) patients received HSCs from HLA identical siblings and 
28 from MUDs. Source of stem cells was bone marrow in 11 
patients and peripheral blood stem cells in 44 patients.
Fifty-two (52) patients regularly engrafted; three high risk 
patients died before engraftment. 
No conditioning related death was observed. Toxicity was mild–
moderate in 12 patients, severe in 3. Acute GVHD was mild in 
18 patients, moderate in 1, severe in 5 patients. Chronic GVHD 
developed in 19 patients (19/45); in 5 it was extensive (11%).
Thirty-one(31) patients are alive with a follow-up ranging from 
2 to 61 months. Eighteen (18) patients relapsed and 12 died 
(21.8%) for progression of the disease. Twelve (12) patients 
died for TRM (21.8%).
Kaplan-Meier OS and DFS curves at 5 years reach 50% and 
35%. The difference between OS and DFS survival is due to 
late relapses in 3 patients, now in remission after salvage ther-
apy. They were 2 HR AML and 1 Ph positive ALL.
This experience underlines feasibility of Treosulfan based condi-
tioning in a cohort of high risk patients. The relapse rate after trans-
plant remains a crucial point probably requiring new strategy.

P985
Graft from HLA-identical sibling versus HLA-allelic-
matched, unrelated donor (10/10) in patients undergoing 
allogeneic stem cell transplantation following 
reduced-intensity conditioning regimen
E. de Berranger, M. Wemeau, C. Herbaux, P. Cracco, 
J.-P. Jouet, I. Yakoub-Agha
CHRU Lille (Lille, FR)

Reduced-intensity conditioning (RIC) regimens before allo-SCT 
have emerged as an attractive modality to decrease transplant-
related toxicity while preserving the graft-versus-tumor effect. 
One third of patients have an HLA-identical sibling donor. Stem 
cell grafts from unrelated donors are being increasingly used. 
We have reported, that in patients with standard-risk malig-
nancy undergoing allo-SCT with CPM and TBI as conditioning 
treatment, marrow as a source of graft, and Cs-A plus short-
course MTX as GVHD prophylaxis, there were no signifi cant 
differences between the outcomes of patients receiving graft 

from siblings and those from unrelated fully HLA-matched 
donors (Yakoub-Agha et al, JCO 2006). 
Here we report a retrospective study of 58 consecutive patients 
who received RIC allo-CST. Donors were HLA-identical sib-
ling (n=35) and unrelated molecularly HLA-identical donor. All 
donor/recipient pairs were typed at the allelic level. Only donor/
recipient unrelated pairs matched for both alleles were included. 
Diagnosis were AML (n=27), ALL (n=3), myelodysplastic syn-
drome (n=13), and myeloproliferative syndrome (n=15). Of the 
32 males patients, 43% received graft from female donor. Medi-
ans age of recipients and donors at transplantation were 58 
years and 47.1 years. Patients received either low-dose TBI 
(2Gy) (n=46) or Busulfan-based (n=12) conditioning regimen. 
Antithymoglobulin was given to 12 patients. As usual in RIC set-
ting, Peripheral Blood Stem Cells was the main source of graft 
(65%), otherwise marrow graft (n=20). Results: with the median 
of follow-up of 27.2 months, 24 patients died including 9 from 
TRM. Relapse was recorded in 21 patients. Eighteen patients 
experienced acute GVHD (aGVHD) including 12 with II-IV 
grades and 7 with III-IV grades. Contrary to what we have previ-
ously reported in myeloablative allo-CST sittings, patients who 
underwent RIC and received graft from unrelated HLA-matched 
(10/10) donor, experienced worse outcomes compared to those 
transplanted with an HLA-identical sibling. Indeed, in multivari-
ate analyses, donor type was the most important risk factors 
negatively infl uenced the overall survival and EFS [p=.01; 
HR=3.068; [95%CI: 1.312-7.174]) and (p=.050; HR=2.081; 
[95%CI: 1.001-4.347]), respectively. 
This is the fi rst study which compares results of sibling trans-
plantation to HLA-allellically-matched unrelated transplantation. 
RIC allo-CST is still an attractive option especially for patients 
with high-risk malignancy.

P986
Successful engrafment after adult cord blood transplanta-
tion using a 4 Gy TBI reduced-intensity conditioning
J. Konopacki (1), J.V. Malfuson (1), S. Cremades (1), T. Fagot 
(1), H. Heddou (1), B. Souleau (1), D. Bories (2), A. Kerleguer 
(3), J.-J. Lataillade (3), T. De Revel (1)
(1)Percy Hospital (Clamart, FR); (2)Henri Mondor Hospital 
(Creteil, FR); (3)Armed Forces Blood Transfusion Center 
(Clamart, FR)

Objectives: Reduced-intensity Conditioning (RIC)-Unit Cord 
Blood Transplantation (UCBT) using Total Body Irradiation 
(TBI) has proved its effi cacy for advanced hematological malig-
nancies treatment. 
The aim of this retrospective study was to analyze the feasibil-
ity and the effi cacy of a 4 Gy TBI-based conditioning regimen 
before RIC UCBT in order to decrease the dosage of fl udarab-
ine, thereby limiting its neurotoxicity.
Methods: 10 patients with advanced hematological diseases 
(median age: 47 years; range: 18-60) underwent UCBT between 
05- 2008 and 10- 2010. Preparative regimen comprised fl udara-
bine 150 mg/m², cyclophosphamide 50 mg/kg, and 4 Gy TBI. 
They received one (n=2) or two (n=7) cord blood (CB) units, 
fully or partially matched (  3 out of 6 HLA-antigen). Graft-ver-
sus-host disease (GVHD) prophylaxis comprised cyclosporine 
and mycophenolate mofetil.
Results: The median follow up is 18 months (range 2-30). 
Median infused total cell dose was 4,9 107 /kg (range 3,1- 7,8 
107/kg). All the patients achieved primary neutrophil engraft-
ment (ANC> 500/mm³) with a median day of engraftment to 32 
days (range, 19–48 days). The platelet recovery (>20000/mm3) 
occurred at a median of 40 days (range 28-119). No secondary 
graft failure was observed. Median chimerism was evaluated 
in 7 patients and was 99,8% at 3 months (range 83-100%) and 
100% in all the patients at 6 months. There was no transplan-
tation related mortality (TRM) at 1 year, and 1 out of 6 evalu-
able patients died because of TRM at 18 months. 8 patients 
developed acute GVHD (n=9): grade  II occurred in 7 patients 
and only 1 developed a grade III acute GVHD. Of the patients 
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who survived > 100 days (n=8), 3 developed chronic GVHD. 
Reactivation of CMV was documented in 5 patients and none 
of them developed CMV related disease. No fungal infection 
was observed and 1 patient developed a toxoplasmosis with a 
favorable evolution. No neurotoxicity was observed. Estimated 
1-year overall survival (OS) and Event Free Survival (EFS) 
were 87,5%.
Conclusions: Although this study concern a small sample size 
and a short follow up, our results demonstrated the feasibility 
and the effi cacy of a 4 Gy TBI–based conditioning regimen as 
an alternative to conventional RIC UCBT, for adult patients with 
advanced hematological diseases. It may provide suffi cient 
immunosuppression, with a delayed hematopoietic recovery 
but without increasing risk of infection and 1-year TRM.

P987
Prognostic factors and outcome after reduced-intensity 
conditioning haematopoietic stem cell transplant: a 
single-centre experience
J.J. Cerezo-Manchado, C. Castilla-Llorente, I. Heras, 
M. Romera, F. de Arriba, M.L. Amigo, J.B. Nieto, E. Perez-
Ceballos, V. Vicente
University Hospital J.M. Morales Meseguer (Murcia, ES)

Introduction: The effi cacy of allogeneic haemopoietic stem 
cell transplantation (HSCT) is limited by concomitant toxic-
ity. In the last decade, this has led to the development of less 
toxic, reduced intensity conditioning (RIC) protocols, whose 
therapeutic benefi t is largely related to an associated immu-
nity-mediated graft-versus-malignancy effect rather than by the 
cytotoxic treatment itself. 
Aim: To analyze prognostic factors and outcome of RIC trans-
plant in our center. 
Patients and methods: We performed a retrospective study 
of 55 consecutive patients who underwent RIC-HSCT in our 
center between January 2001 and December 2009. 
Results: Median age was 58 years (range 22-70), 29 males 
and 26 women. The median follow-up was 550 days range 
(22-3289). The distribution of underlying disease was: 
Acute leukaemia 17 patients (31%), non-hodgkin lymphoma 
14 (27%), Hodgkin lymphoma 5 (8%) mulptiple myeloma 9 (16%), 
myelodisplastic syndrome 8 (15%) and other 2 patients (3%). 
The number of previous regimens (PR) before-transplant was 
1 in 20 patients (36%) and >1 in 35 patients (64%). In 72 % of 
the cases the donor was HLA identical sibling. The distribution 
of acute graft versus host disease (aGVHD) was 23 patients 
(41%), with a median day of onset after transplant was +43 
(range 11-151). As for the chronic graft versus host disease 
(cGVHD), 36 patients (65%), presented some sign, with median 
day of onset +183 (range 91-456), being a severe grade in 20% 
of the cases. The OS was 62% (34 patients). OS at +100 was 
89% and at 1 year of 71%. The relapse rate (RR) was 11%. 
Transplant Related Mortality (TRM) was 33% (n=18), being on 
the +100 of 7% (n=4), and at one year of 22% (n=12). The main 
cause of death was infection: 13 patients (61%). In the univari-
ant analysis for the survival development of aGVHD, absence 
of cGVHD, the number of PR before transplant and the unre-
lated donor were unfavourable factors (p<0.05), whereas in the 
multivariant analysis, the absence of cGVHD and the number of 
PR before transplant were the only factors that showed signifi -
cance (p<0.001; OR:7.98 and p<0.05; OR:3.621) respectively. 
Conclusion: The TRM in our series is similar to the previously 
described in literature and confi rms a better survival in the 
patients who develop cGVHD. This confi rms the close relation-
ship between cGVHD and GVL and, therefore, the importance 
of the immune mechanism in the treatment of the disease.

P988
Allogeneic haematopoietic cell transplantation after 
reduced-intensity conditioning regimen in 19 children 
with malignant and non-malignant disorders
M. Strullu, C. Thomas, N. Corradini, E. Brissot, F. Rialland, F. 
Mechinaud, M. Mohty
University Hospital (Nantes, FR)

RIC regimens prior to allo-SCT are a well-established condition-
ing in elderly and unfi t adult patients. The development of RIC 
allo-SCT in pediatric patients has been slower than in the adult 
population because children generally tolerate more intensive 
myeloablative regimens. However, an increasing proportion of 
heavily pre-treated pediatric patients might benefi t from a non 
intensive conditioning. Thus far, data regarding the effi cacy of 
RIC approaches to treat pediatric patients is still limited, and 
their role in pediatric cancer has yet to be defi ned.
The aim of this single-centre retrospective study was to assess 
the outcome of 19 children (Median age: 12.1 (range, 2.6-18.1) 
years; gender: male/female 10/9) treated with RIC allo-SCT for 
different hematological malignancies (n=17; ALL: 6; AML: 4; 
JMML: 2; NHL: 1; MDS: 1; sAML: 1; biphenotypic leukemia: 1; 
CML: 1), bone marrow failure (n=1) and neuroblastoma (n=1). 
In this series, all children were ineligible for a conventional 
myeloablative conditioning regimen because of severe comor-
bidities (n=9), a previous auto or allo-SCT (n=7) or a history of 
extensive chemotherapy (n=3). At time of RIC allo-SCT, most of 
the patients were in complete remission (n=13; 68%), 2 in par-
tial response and 4 in stable or progressive disease. All patients 
received a fl udarabine-based RIC regimen before allo-SCT (Flu-
i.v.Bu-ATG: 8; Flu-Cy-low dose TBI: 7; other combinations: 4). 
The allogeneic graft was obtained from a match-related donor 
in 5 cases, match-unrelated donor in 6 cases, and unrelated 
cord blood (UCB) cells in the remaining 8 cases (42%). The 
median infused number of CD34+ stem cells were 4.94x106 /kg 
for peripheral blood stem cells or bone marrow and 0.155x106/
kg for UCB stem cells. Two patients who received UCB failed 
to engraft and the median time to ANC>500/ L was 18 days. 
With a median follow up of 25 (range, 12-120) months after allo-
SCT, treatment related mortality incidence was 16% (n=3). The 
principal cause of death was relapse (n=6) which occurred at 
a median time of 112 (range, 29-406) days after RIC allo-SCT. 
Only 2 patients experienced grade 3-4 acute GVHD and one 
patient developed chronic GVHD. At 2 years, the Kaplan-Meier 
estimates of disease-free (DFS) and overall survival (OS) were 
45% (95%CI, 25-67%) and 55% (95%CI, 33-75%). 
In all, these data suggest that favorable outcomes can be 
achieved with RIC allo-SCT in pediatric patients who are ineli-
gible for standard myeloablative conditioning.

P989
Feasibility of tandem auto/reduced-intensity T-repleted 
haplo-identical bone marrow allograft for relapsed/ 
refractory Hodgkin’s lymphoma
E. Todisco, B. Sarina, S. Bramanti, L. Giordano, A. Ibatici, 
A. Santoro, L. Castagna
Istituto Clinico Humanitas (Rozzano, IT)

Tandem auto/reduced-intensity allograft (auto-SCT/RIC-allo) 
is a feasible approach in poor prognosis Hodgkin lymphoma 
patients (HL). For patients without matched related or unrelated 
donor, haploidentical donor could be a viable donor. Post-trans-
plantation cyclophosphamide (Cy) is effective to prevent graft 
versus host disease (GVHD) and graft rejection, using T-replete 
bone marrow. 
To investigate feasibility of auto-SCT followed by RIC-haplo 
with high-dose post-transplantation Cy in HL patients.
5 HL patients were treated. Patients not in FDG-PET complete 
remission (CR) after 2 chemotherapy lines were included. No 
patients were relapsed after previous HDC. High dose chemo-
therapy (HDC) consisted of Melphalan 200 mg/m2 in 4 patients, 
and BEAM in 1 patient. RIC-haplo conditioning consisted of 
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fl udarabine (30 mg/m2 x 5 days), Cy (14.5 mg/kg/day x 2 days, 
and TBI (2 Gy). Unmanipulated bone marrow cells were infused 
(target MNC dose 4 x 108/kg of recipient). GVHD prophylaxis 
consisted of Cy 50 mg/mKg/day for 2 days (d +3 and +4), fol-
lowed by tacrolimus and MMF (starting from d +5).
At time of auto-SCT, three patients had progressive disease 
(PD), one stable disease and one partial response (PR). After 
auto-SCT, 2 patients achieved CR and 3 patients PR. Median 
time between transplant procedures was 2.5 months (range 
1-3). Sorror score was 0 for alla patients. Median number of 
MNC, CD34+ and CD3+ cells in the graft were 3.6 x 108/kg, 3.7 
x 106/kg and 40 x 106/kg respectively. Median time to myeloid 
and platelet engraftment was 22 (17-32) and 31 (21-43) days, 
respectively. Median hospitalization time was 32 days (range 23-
48). Between day 30 and 45 days after RIC-haplo, all patients 
achieved a full donor chimera. No graft failure occurred. After 
tandem procedure 5/5 patients obtained CR. After a median 
observation time of 200 days (37-524), 5/5 patients are alive, 4 
in CR and 1 in PD. Two patients developed skin acute GVHD 
(one grade I and one grade II). No chronic GVHD was observed. 
Infectious complications were depicted below. 
These results suggest that tandem auto-SCT/RIC-haplo with 
high-dose post-transplantation Cy is feasible and well tolerated, 
with no enhanced toxicity. These preliminary data should be 
confi rmed in more consistent cohort of patients. 
Viral infections
CMV 4/5
EBV 1/5
BK 1/5
Bacterial infections
Pneumonia 3/5
Gram negative sepsis 2/5
Gram negative cystitis 1/5

P990
An improved mouse model of haematopoietic stem 
cell transplantation for investigating reduced-intensity 
conditioning regimens
K.J. Langford-Smith (1), Z. Sandiford (1), A. Langford-Smith 
(1), F. Wilkinson (1), S. Jones (2), J. E. Wraith (2), R. Wynn (3), 
B. Bigger (1)
(1)University of Manchester (Manchester, UK); (2)St Mary’s 
Hospital (Manchester, UK); (3)Royal Manchester Children’s 
Hospital (Manchester, UK)

Haematopoietic stem cell transplantation (HSCT) can be suc-
cessfully used to treat leukaemia and some inherited genetic 
disorders. Allogeneic transplant rejection remains a consider-
able risk and the development of reduced intensity condition-
ing (RIC) regimens is of importance to the fi eld. It is diffi cult to 
test clinically relevant RIC regimens in mouse models of HSCT, 
partly because transplant is much easier to achieve in mouse 
models than in humans and partly because some aspects of 
the immune response differ.
Our aims were therefore to develop a mouse model that exhib-
its allogeneic HSCT rejection following full myeloablation, and 
secondly to use this clinically relevant model to test novel RIC 
regimens. To this end we have performed allogeneic HSCT 
in recipient mice treated with fully myeloablative doses of the 
chemotherapy drug Busulfan, and transplanted with clinically 
relevant bone marrow doses. This closely mimics the clinical 
regimen used for patients receiving HSCT for Hurler syndrome 
in Manchester, differing only in the absence of cyclophospha-
mide or fl udarabine treatment.
Autologous HSCT is always successful in C57BL/6 mice when 
using 125mg/kg Busulfan pre-transplant, and this dose is 
equivalent to lethal (10Gy) irradiation. We tested transplanta-
tion from the MHC mismatched CBA strain to C57BL/6 mice 
using these conditions and show that they are insuffi cient to 
allow graft acceptance, whilst rejection coincides with a sig-
nifi cant recipient T cell response. Allogeneic HSCT is success-
ful when 125mg/kg Busulfan is combined with non-depleting 

anti-CD4 and anti-CD8 monoclonal antibody (mAb) treatment, 
blocking signal 1 transduction. However, these mAbs do not 
allow signifi cant reduction of the Busulfan dose, as their use in 
combination with 100mg/kg Busulfan leads to rejection in more 
than half the recipients, and with 75mg/kg Busulfan leads to 
rejection in all recipients. 
Our robust mouse model of allogeneic HSCT has shown the 
conditions required for transplant acceptance and rejection. 
This model is now being used to assess the major factors limit-
ing engraftment in RIC regimens, including the immune system, 
migration and homing, chemokine levels, the stem cell niche 
and cell dose. This model will enable us to determine the most 
important factors in clinical transplantation and inform novel 
clinical RIC regimens.

P991
Reduced-intensity conditioning allogeneic haematopoietic
stem cell transplantation for low grade non Hodgkin’s 
lymphoma: preliminary results at Hospital de Clínicas de 
Porto Alegre, Porto Alegre, Brazil
B. Araujo, A. Paz, G. Fischer, M. Boffo, C. Ferreira, 
R. Bittencourt, L. Silla, L. Daudt
Porto Alegre Clinical Hospital (Porto Alegre, BR)

Introduction: Advanced low grade non-Hodgkin Lymphomas 
(NHL) have many and varied treatment options. For patients 
with relapsed or refractory disease, outcome following only 
chemotherapy protocols remains poor. The standard Condi-
tioning Allogeneic Hematopoietic Stem Cell Transplantation 
(HSCT) might be an alternative for relapsed low grade NHL, 
but its high Transplant Related Mortality (TRM), varying from 
24% to 54%, accounts for a lower overall survival in this group. 
Reduced Intensity Conditioning (RIC) HSCT has been shown 
to be a good alternative to myeloablative regimens, with lower 
TRM, Graft versus Lymphoma Effect, and appears to be asso-
ciated with improved outcome, presenting a 3 years disease 
free survival and overall survival from 32% to 66% and from 
32% to 73%, respectively, depending on factors such as dis-
ease stage before transplantation. 
Patients and methods: Sixteen heavily pretreated patients with 
low grade NHL were submitted to RIC HSCT with matched 
related donors at the Bone Marrow Transplantation Unit at HCPA 
between the period of September 2002 to October 2009. 
Results: The mean age was 43 years and 7 patients were male 
and 9 female. Fifty percent (8) of the patients had refractory 
disease pre-HSCT, 43.8% (7) were at third complete remission 
(CR) and 6.2% (1) at second CR. Median of CD34/kg infused 
was 10.7 x 106 and the median of days for engraftment was 
14.53. Conditioning regimens were Fludarabine + Cyclophos-
phamide in 3 patients, Fludarabine + Melphalan in 7, Fludara-
bine + Cyclophosphamide + Rituximab in 2, Fludarabine + 
Cyclophosphamide + Melphalan in 1, Cyclophosphamide + 
Total Body Irradiation (TBI) in 1 and Fludarabine + Cyclophos-
phamide + TBI in 2. Acute Graft versus Host Disease (GVHD) 
occurred in 50%, with 37.5% of those were steroids resistant; 
and 62.5% of the patients evolved to chronic GVHD, with 80% 
extensive. Chimerism from 9 patients was analyzed, and 89% 
were complete. Mean overall survival was 2.95 years; 62.5% of 
patients were alive within 1 year and 40% within 3 years. TRM 
was 6.66%. Eight patients died, fi ve of them were transplanted 
with refractory disease. Two patients died of relapse, 5 of infec-
tions and 1 of acute GVHD. 
Conclusion: Low grade NHL patients treated at HCPA with 
RIC HSCT had an overall survival and TRM comparable to the 
observed at other centers, appearing as a good alternative for 
this heavily treated group with less toxicity than myeloablative 
regimens. KEYWORDS: Lymphoma, allogeneic HSCT, RIC.
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P992
Allogeneic stem cell transplantation in elderly patients
M.Y. Shapira, I.B. Resnick, S. Grisariu, S. Samuel, L. Dray, R. Or
Hadassah – Hebrew University Medical Centre (Jerusalem, IL)

Historically, an age >55y was considered a contraindication for 
allogeneic stem-cell-transplantation (allo-SCT). In the recent 
years, several publications showed that the age of 60y is not 
a valid cutoff age for allo-SCT. The present report summarizes 
our cumulative experience in a cohort of 19 patients aged more 
than 65 (age 65-75, median 67y) with hematological malignan-
cies, treated with allo-SCT. Pre-transplant risk factors included: 
previous SCT (auto – 2, allo – 2), coronary artery disease – 7, 
diabetes mellitus – 6, hypertension – 4, life-threatening infec-
tions – 4, chronic renal failure – 3, others – 3. Most patients 
(n=16) received a fl udarabine and busulfan/busulfex based 
regimen and 13 patients received reduced intensity condition-
ing. Time to recovery of absolute neutrophil count>0.5x109/L 
was not different than younger patients with a range of 9-19d 
(median 14d). The time interval to platelet recovery>20x109/L 
was 9-188d (median 12d). Veno-occlusive disease occurred 
only in 6/19 procedures and subsided with conventional treat-
ment. One year non-relapse mortality occurred in 8 of the 19 
patients (42%). Non-fatal non-transplant related complica-
tions occurred in 6/19 (32%) procedures including: transient 
cardiac, renal and neurological events. Fourteen of the 19 
patients were discharged to further out patient follow-up. One 
patient developed squamous cell carcinoma of the pharynx 
(primary risk factor was heavy smoking) that led to his death 
62 months post transplant while in remission from refrac-
tory MDS/AML and without GVHD. The one year event-free 
survival is 40%. These results further strengthen our current 
approach which does not use chronological age as a barrier 
for allogeneic transplantation and the current transplantation 
selection criteria.

Stem cell research, Regenerative 
medicine and Non-haematopoietic 
stem cells

P993
Comparative microRNA expression profi le among  umbilical 
cord, bone marrow and apheresis progenitor cells
M. Cuzzola, G. Pucci, D. Marcuccio, A. Pontari, C. Rigolino, 
M.C. Cannatà, P. Scaramozzino, R. Surace, C. Zumbo, 
V. Barillà, G. Irrera
AO Bianchi Melacrino Morelli (Reggio Calabria, IT)

Aim: In this study, we compared expression levels of miRNAs 
in progenitor stem cells (SC) derived from various sources to 
clarify how miRNAs regulate hematopoiesis and commitment.
Material: Five samples of Unit Cord Blood (CB) were obtained 
from Calabria Cord Blood Bank of the Reggio Calabria Hos-
pital-Italy. Bone marrow blood (BM) was collected from 5 
healthy volunteers. Four haematological peripheral cell apher-
esis (HPC-A) samples were obtained from healthy volunteers 
mobilized with G-CSF. To obtain CD34+ SC from each blood 
source we performed mononuclear cells separation following 
the immune magnetic selection. The purity of isolated cell line-
ages was >92%. MirNAs were extracted using Ambion® mir-
Vana™ Kit. Equal amounts of miRNA from each SC sample 
were mixed to generate three different miRNA pools: CB, BM, 
HPC-A-SCs. TaqMan Low Density Arrays (Applied Biosystem) 
were used for expression profi ling of 760 miRNAs in three SC 
pool. In experimental setting the CB-SC and BM-SC miRNA 
pools were our targets, while HPC-A-SC was considered as 
calibrator. Because it was assumed that HPC-A-SC expres-
sion value of each calibrator miRNA was 1 unit, miRNA targets 

were considered up-expressed if showing a value >1 or down-
expressed if <1. 
Results: We discriminated 3 blocks of miRNAs expression pat-
tern. Block A included miRNAs with similar behaviour between 
CB and BM but different respect to HPC-A-SC. Inside this group 
was possible detected subset of miRNAs up or down expressed, 
table 1. Interestingly, three monocytopoiesis members (miR-17, 
miR-20a, and miR-106a) were abundantly expressed in CB /
BM CD34+ cells. Others miRNAs involved in the doubling of 
B-lineage cell differentiation (miR146a, miR181a) were highly 
expressed in CB and BM-SC. In contrast, miR221, miR222, 
miR223 were down-expressed respect to CD34+HPC-A SC, 
this is expected because they are confi ned in B and myeloid 
cell lineages. Block B included miRNAs with highest expression 
in CB-SC, miR-142-3p and miR-15 could be representative for 
this pattern. They are known important regulators of hemat-
opoiesis and in BM-SC and HPC-A-SC miR-142-3p and miR-
15 were similarly expressed. Block C included few miRNAs with 
similar values between them such as miR145 and miR320
Conclusion: Our data underscore complexity of miRNA regula-
tory network and indicate that miRNAs modulates HSC status 
and commitment. We can hypothesize a hierarchy among adult 
stem cells with CB-SC on the top.

P994
Placental-derived stem cells improve haematopoiesis and 
immune-tolerance after allogeneic haematopoietic stem 
cell transplantation in murine models
M. Yao (1), S.H. Chou (2), W. Lee (2), Y.C. Chen (2), J.L. Tang 
(1), Y.C. Chen (1), B.S. Ko (1)
(1)National Taiwan University Hospital (Taipei, TW); (2)Fu-Jen 
University (Taipei, TW)

Introduction: Placental-derived stem cells (PDSCs), which are 
derived from deciduas basalis of placental, represent a new 
type of stem cells with multi-potent differentiation capacities. 
Because some phenotypic similarities exist between PDSCs 
and bone marrow-derived mesenchymal stem cells, we rea-
sonably hypothesize that PDSCs could support hematopoiesis 
and induce immune-tolerance during allogeneic hematopoietic 
stem cell transplantation (allo-HSCT). This study is then aimed 
to test this hypothesis in in vitro culture and animal models.
Methods: Colony-forming unit (CFU) assay and one-way mixed 
lymphocyte assay are used for in vitro culture system to evalu-
ation hematopoietic support and immune-tolerance induction 
of PDMCs. Mice allo-HSCT model is accomplished by infus-
ing 1x104 c-kit+/sca-1+ hematopoietic stem cells (HSCs) from 
BALB/c H-2Kb donors into BALB/c H-2d recepients one day 
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after sublethal irradiation. If graft-versus-host disease(GVHD) 
is further needed, 2x106 donor CD3+ T-cells are co-infused with 
HSCs. Co-infusion of 2x106 phenotypically confi rmed PDSCs 
will be done once if their effects are going to be demonstrated. 
Engraftment in tissues and blood is documented by analyzing 
the percentage of H-2Kb+ cells in fl ow cytometry.
Results: In CFU assay, PDSCs showed higher abilities to sup-
port hematopoiesis than mEF cells. In allo-HSCT model, PDSCs 
supported hematopoiesis with the evidences that co-infusion of 
PDSCs maintained higher levels of donor hematopoiesis than 
HSCs alone (fi gure 1). On the other way, PDSCs also could 
suppress Con-A or allo-antogen stimulated T-cell proliferation 
without causing T-cell apoptosis, and both cell-to-cell contact 
effects and soluble immune-modulatory factors contributed to 
the effect. In mice GVHD models, PDSCs co-infusion could sig-
nifi cantly reduced the severity of GVHD and then rescue mice 
from death (fi gure 2). The number of CD3+ T-cells in blood was 
decreased, but donor cell engraftment in blood, marrow, thy-
mus and spleen was not compromised. Delayed and decreased 
interferon-  rising in blood was also noted.
Conclusion: PDSCs could demonstrate the abilities to support 
HSC engraftment and induce immune-tolerance after allo-
HSCT in murine models. Human clinical trials are therefore rea-
sonable for the next step. Furthermore, illustrating the possible 
mechanisms of action is also mandatory.

P995
Vascular regeneration in vivo is promoted by oxygen 
sensing mesenchymal stem and progenitor cells
N.A. Hofmann, A. Reinisch, A. Ortner, N. Etchart, K. Schallmoser, 
M. Absenger, D. Strunk
Medical University Graz (Graz, AT)

Vascular repair is a key mechanism during bone marrow regen-
eration post transplantation that requires a stringent interaction 
of somatic endothelial colony-forming progenitor cells (ECFC) 
with mesenchymal stem and progenitor cells (MSPC). Hypoxia 
is an established initiator of the revascularization machinery. 
Because ECFC in vivo, despite hypoxic stimulation, only form 
patent vessels in the presence of MSPC, we hypothesized that 
MSPC play a decisive role in oxygen sensing during vasculo-
genesis.
Adult human ECFC were isolated from blood and MSPC from 
bone marrow aspirates and expanded under humanized cul-
ture conditions. Throughout this study we designated the oxy-
gen level in the venous environment as euoxia (5%O2). Levels 
below euoxia are defi ned as hypoxia (1%O2). Air-oxygen com-
monly used in standard laboratory practice is termed hyperoxia 
(21%O2). Progenitor cell phenotype, long-term proliferation, 

molecular cellular response, wound repair as well as migratory 
and vasculogenic functions were monitored under these oxygen 
levels. ECFC and MSPC interaction in vivo and the infl uence of 
MSPC protein synthesis were studied in immune-defi cient NSG 
mice after subcutaneous transplantation. Immune histochem-
istry and TUNEL assays were performed on plugs in the time 
course after transplantation. 
In vitro ECFC and MSPC proliferation was lower under hypoxic 
than euoxic, as compared to hyperoxic conditions despite 
unchanged progenitor colony number. ECFC vascular wound 
repair and vascular-like network formation in vitro improved 
with escalating oxygen supply. ECFC stabilize hypoxia-induc-
ing factor-1  (HIF-1 ) only under hypoxia, while MSPC stabilize 
HIF-1  under hypoxic as well as euoxic conditions. In a mouse 
model, ECFC underwent apoptosis after 24h and attracted 
mouse leucocytes. In vivo co-cultured ECFC and MSPC 
formed perfused human vessels 7 days after transplantation. 
Perivascular cells, but not ECFC, were positive for HIF-1  in 
vivo. Inhibition of MSPC protein synthesis prior to co-implanta-
tion blocked vessel formation. 
These data indicate that hypoxic ECFC alone are not able to 
function suffi ciently in vitro and form patent vessels in vivo. 
MSPC react to the low oxygen environment and promote ECFC 
to form vessels at least in part by rescuing ECFC from hypoxia-
induced apoptosis. This data suggests that in addition to their 
established role regulating hematopoiesis, MSPC may also be 
crucial during bone marrow vascular regeneration.

P996
Unexpected somatic restriction of mesenchymal stem and 
progenitor cells after transplantation in vivo
A. Reinisch, N. Etchart, N.A. Hofmann, D. Gungl, A. Ortner, 
J. Rankl, C. Beham-Schmid, K. Schallmoser, D. Strunk
Medical University (Graz, AT)

Multipotent mesenchymal stem/progenitor cells (MSPC) are 
considered to represent a universal skeletal progenitor capa-
ble to regenerate bone and the hematopoietic stem cell niche. 
Osteo-, chondro- and adipogenic differentiation in vitro are 
generally considered to predict multipotentiality making them 
attractive candidates for clinical transplantation. This study was 
performed to defi ne the potency MSPC in vivo. 
Bone-marrow (BM), white adipose tissue (WAT), umbilical cord 
(UC) MSPC and skin fi broblasts were isolated and propagated 
under humanized conditions using pooled human platelet lysate 
(pHPL). Differentiation was tested in vitro and in vivo after trans-
plantation and long term lineage stability was determined for up 
to 12 weeks in NSG mice. In vivo osteogenesis was monitored 
by near infrared imaging and micro-CT. Lineage commitment in 
vivo was confi rmed by histology. 
Adipogenic differentiation and subsequent Oil Red O-reactive 
lipid storage in vitro was inducible in all cell types. All MSPC as 
well as fi broblasts showed evidence of osteogenic commitment 
resulting in calcifi cation as indicated by Alizarin Red staining with 
a clear quantitative graduation of WAT>BM>Fibroblasts>UC 
confi rmed by calcium analysis. Surprisingly only BM-MSPC 
formed human bone, cartilage and adipose tissue in all trans-
plants analyzed. Human origin of long-term stable bone was 
confi rmed by immune histochemistry. Furthermore only BM-
MSPC showed full functionality forming a hematopoietic marrow 
niche and attracting complete mouse hematopoiesis. Chondro-
genic differentiation with subsequent mucopolysaccharide dep-
osition was also restricted to BM-MSPC as evaluated by Alcian 
Blue, Toluidine Blue and Safranin O staining. MSPC derived 
from WAT could only differentiate into adipose tissue whereas 
cells generated from all other sources just formed fi brous tissue 
in vivo. 
Using an ectopic subcutaneous transplant model in NSG mice, 
we found that only human BM-MSPC can differentiate into 
bone and a marrow niche that subsequently attracts hemato-
poiesis in vivo. Despite positivity in osteogenic differentiation 
assays and supposed reactivity in chondrogenesis assays in 
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vitro, WAT- and UC-MSPC could neither form bone nor carti-
lage in vivo. We conclude that in vitro differentiation is too per-
missive to predict the tissue-regenerating potential of MSPC in 
vivo. Our data indicate that BM may represent the only MSPC 
source capable of clinical bone regeneration and hematopoi-
esis support in vivo.

P997
Stem cell therapy to counteract the loss of regenerative 
capacity of colon after treatment of colorectal cancer: 
pre-clinical study
S. Francois (1), F. Hached (2), S. Bouchet (2), A. Larsen (2), 
L. Douay (2), N.-C. Gorin (2), P. Gourmelon (3), M. Benderitter (3), 
M.-E. Forgue-Lafi tte (2), A. Chapel (3)
(1)IRSN (Paris, FR); (2)INSERM (Paris, FR); (3)IRSN (Fontenay 
aux Roses, FR)

Radiotherapy is successfully used to cure prostate, uterus, 
and rectum cancers. Although, it is reported that the patients 
receiving radiation therapy shows early or late tissue reac-
tions of graded severity as radiotherapy affects not only the 
targeted tumor cells but also the surrounding healthy tissues. 
Unfortunately, the medical management of those patients who 
experienced adverse effects remains actually insuffi cient. Our 
group investigates the therapeutic benefi t of cell therapy to 
counteract the loss of regenerative capacity of the healthy tis-
sue after radiotherapy. Moreover, side effects of stem cell injec-
tion are carefully studied for further application in patients. We 
have investigated whether MSC may promote colon and rec-
tum regeneration after fractionated irradiation without favouring 
colorectal cancer development. We retain to use Mesenchymal 
Stem Cells because they have a successfully use in clinical tri-
als. Our group previously showed that MSC treatment increases 
and accelerates the recovery of the intestine after radiation 
exposure. To study the infl uence of MSC on tumours, MSC are 
injected intravenously following cancerogenesis induction by 
intra-rectal injection of the alkylating agent N-Methyl-N’-Nitro-
N-Nitrosoguanidine (MNNG). Our results validate the colorec-
tal cancerogenesis model in Sprague-Dawley rats. Ten weeks 
after MNNG treatment ACF appear that express the tumoral 
marker M1/MUC5AC in the distal colon. From 32 to 52 weeks 
post-MNNG treatment adenomas and adeno-carcinomas are 
revealed. The formation of Aberrant Crypt Foci (ACF) and 
tumours from ten to fi fty-two weeks were compared between 
MNNG-treated rats with and without MSC infusion. Results 
clearly demonstrate that MSC therapy not promotes colorec-
tal carcinogenesis in rat. We are now studying whether MSC 
prevent loss of colon and rectum function after radiotherapy. 
Our preclinical study of cell therapy to counteract the loss of 
regenerative capacity of colon and rectum after treatment of 
colorectal cancer will give the rational for clinical treatment.

P998
Human platelet-derived factors maintain a bone and mar-
row niche-competent function of mesenchymal stem/pro-
genitor cells
N. Etchart, A. Reinisch, D. Gungl, N.A. Hofmann, R. Rohban, 
A. Ortner, J. Rankl, A. Hofmeister, C. Beham-Schmid, 
K. Schallmoser, D. Strunk
Medical University (Graz, AT)

Mesenchymal Stem/Progenitor cells (MSPC) are thought to 
represent a universal skeletal progenitor capable of recreating 
the skeleton including the entire hematopoietic niche for con-
tinuous blood formation. Consequently clinical trials have been 
initiated testing the bone regeneration and hematopoietic sup-
port capacity of MSPC transplants. This study was initiated to 
select appropriate strategies to propagate MSPC for therapeu-
tic application.
Bone marrow-derived MSPC were expanded following stand-
ard protocols comparing fetal bovine serum as a supplement 

(MSPC/FBS) with humanized culture conditions under the aegis 
of pooled human platelet lysate (pHPL). Expanded MSPC were 
inoculated in a non-mineral, collagen/laminin- matrix and trans-
planted in immune defi cient NSG mice. Bone formation was 
monitored non-invasively by osteosensitive near infrared imag-
ing and micro-CT and confi rmed by histology. We found that 
MSPC/pHPL from 9/9 donors formed bone in vivo compared to 
only 2/9 MSPC/FBS. Extensive histo-morphological analysis in 
the time course of bone formation indicated that human plate-
let-derived factors promote endochondral ossifi cation through 
a G-protein-coupled receptor (GPCR)-  mediated mechanism, 
as pre-treatment of MSPC with Cholera Toxin could effi ciently 
hamper bone development in vitro and in vivo. Interestingly, 
most ectopic ossicles generated by MSPC expanded with 
pHPL became colonised by mouse bone marrow, indicating 
that platelet-derived factors maintain full functionality of MSPC 
including the capacity to reconstitute a functional bone-marrow 
niche. Human CXCL12+ cells were observed in situ in these 
ossicles admixed with a complete (mouse) hematopoiesis 
including all major blood lineages, suggesting that MSPC could 
also differentiate in vivo into CXCL12-abundant reticular (CAR) 
cells. This hypothesis was further supported by the observa-
tion that human MSPC could be re-isolated and re-expanded 
from fully differentiated bone-marrow infi ltrated ossicles, sug-
gesting that appropriate human platelet-derived factors may 
guide MSPC to retain their stem cell potential in the ectopic 
bone microenvironment.
We conclude that appropriate culture conditions combined with 
reliable (in vivo) potency assays may help to select optimal con-
ditions to propagate MSPC for clinical application. Results of 
this study indicate that pHPL may help to increase the effi ciency 
of MSPC transplants for bone and marrow regeneration.

P999
Mesenchymal stem cell for multiple sclerosis: a 
therapeutic breakthrough
B. Gesundheit
International Center for Cell Therapy & Cancer Immunotherapy 
(Tel Aviv, IL)

Purpose: Mesenchymal stromal stem cells (MSC) are known 
to down-regulate anti-self reactivity and have the potential to 
migrate to and to regenerate damaged tissues. Our goal was 
to explore the potential clinical benefi ts of enriched autologous 
bone marrow derived MSC in patients with multiple sclerosis 
(MS).
Patients & methods: A total of 58 MS patients (26-70 years old; 
26 males+32 females), diagnosed 1-27 years prior to our treat-
ment, with pre-treatment EDSS ranging from 1-8.5 were treated 
in our center during 2008-10. 43 relapsing remitting (RRMS) 
of which 19 developed secondary progressive (SPMS) and 15 
patients had primary progressive (PPMS). Passage 0 MSCs 
were enriched in clean rooms by culturing of bone marrow aspi-
rate and administered intrathecally ± intravenously. 
Results: Other than mild fever and self-limited headache no 
patient experienced severe side effects. With an observation 
period <19 months, 41 out of 58 patients (RRMS = 17, SPMS 
= 15, PPMS = 9) reported subjective improvement starting at 
>3 weeks after MSC injection; some with signifi cantly objective 
improvement of EDSS. 10 patients did not report any benefi t 
and 2 of them feel they deteriorated. 7 patients are lost for fol-
low-up evaluation. Evaluation of all patients at +3, +6 and +9 
months is pending. 
Conclusions: Autologous MSC may represent an innovative, 
safe and potentially benefi cial treatment for MS patients and 
should be further investigated prospectively also at early stages 
of the disease.



S304

P1000
Oxygen tension is a critical player in the haematopoietic 
stem cell microenvironment in vitro
D. Jing (1), M. Wobus (1), D.M. Poitz (2), M. Bornhäuser (1), 
G. Ehninger (1), R. Ordemann (1)
(1)University Hospital (Dresden, DE); (2)Technical University 
(Dresden, DE)

Background: In the bone marrow, hematopoietic stem cells 
(HSC) are in close proximity to mesenchymal stromal cells 
(MSC) and osteoblasts forming special niches. This micro-
environment can be mimicked with co-culture assays in vitro. 
Recently, we described three spatial compartments with dif-
ferent characteristics in a HSC/MSC co-culture model. In this 
study, we investigated the impact of oxygen tension on HSC 
behavior in these three compartments. 
Design and methods: Oxygen tension in the co-culture was 
evaluated by pimonidazole staining. The HSC distribution was 
studied according to cell numbers in the three compartments. 
Hypoxic co-culture was compared with normoxic co-culture 
regarding the characteristics of HSC subsets (i.e. immunophe-
notype, cell division, and migration) and cytokine secretion by 
MSC (i.e. VEGF-A and SDF-1). 
Results: In normoxic co-cultures a hypoxic area could be 
detected beneath the MSC layer where a reservoir for more 
primitive HSC in vitro is located. In hypoxic co-cultures, the 
HSC adhesion to the MSC layer was diminished, whereas 
the cell migration beneath MSC was increased. The molecu-
lar mechanisms behind these effects include a higher VEGF-A 
secretion by MSC under hypoxic conditions since silencing of 
the VEGF-A expression enhanced the cell adhesion to the MSC 
surface. Moreover, hypoxic HSC express a signifi cantly higher 
level of LFA-1 mediating the migration beneath the MSC layer. 
The process seems to be negatively modulated by the SDF-1 
expression of MSC since SDF-1 level was down-regulated in a 
time-dependent manner under hypoxic conditions. Both VEGF-
A and SDF-1 expressions were partly regulated through the HIF 
signaling pathway. The phenotype of HSC was maintained in all 
three compartments of hypoxic co-culture over time in compari-
son to the normoxic co-culture. An accumulation of more primi-
tive HSC was still localized beneath the MSC layer. 
Conclusions: We demonstrate for the fi rst time that hypoxia 
caused signifi cant modifi cations of both HSC and MSC in the 
co-culture confi rming that oxygen tension is a critical player in 
the HSC niche in vitro.

P1001
CD133+ pluripotent stem cells for the treatment of chronic 
liver failure
R. Lemoli (1), L. Catani (1), S. Lorenzini (1), R. Giordano (2), 
M.R. Motta (1), V. Giudice (1), D. Sollazzo (1), B. Nicolini (1), 
E. Montelatici (2), G. Andriolo (2), E. Dan (1), E. Massari (1), 
M. Baccarani (1), M. Bernardi (1), F. Losinno (1), P. Andreone (1)
(1)University of Bologna (Bologna, IT); (2)Ospedale Maggiore 
(Milan, IT)

We showed that the administration of G-CSF to patients with 
liver cirrhosis is safe and allows the mobilization and collection 
of BM-derived stem cells (SCs) at the dose of 15 ug/kg/day. 
We also demonstrated that cirrhotic mice transplanted with 
mobilized CD133+ SCs appear to have less fi brotic septa and 
improved liver function than control mice, suggesting the poten-
tial therapeutic role of SCs for the treatment of liver fi brosis. 
Thus, we started a phase I clinical study with the main objective 
of evaluating the feasibility and the safety of the purifi cation and 
intrahepatic reinfusion of increasing numbers of autologous 
G-CSF-mobilized CD133+ SCs in patients with end-stage liver 
disease. For this purpose, G-CSF is administered subcutane-
osly (sc) from day 1 until the completion of SC collection. PB 
mononuclear cells obtained from mobilized standard-volume 
leukapheresis are incubated with Macs colloidal superpara-
magnetic CD133 microbeads and positive selection of CD133+ 

SCs is performed under GMP conditions. Cryopreserved, highly 
purifi ed, autologous CD133+ SCs are then re-infused through 
the hepatic artery by transfemoral or transbranchial arteriogra-
phy. CD133+ cells are administered to patients starting from 
5x104/Kg patient’s body weight and increased every 3 patients. 
The planned maximum infused cell dose is 1x106/kg. G-CSF 
at 5 g/Kg/day is administered for 3 days after the reinfusion 
of SCs for their expansion and to induce a selective prolifera-
tive advantage of reinfused cells in vivo. Biological assays (fl ow 
cytometry of circulating SCs, clonogenic assay of hematopoi-
etic and endothelial progenitors, serum cytokine concentration, 
molecular analysis of SCs) are performed during the mobi-
lization and re-infusion phases together with the phenotypic 
characterization of the isolated CD133+ SCs. Up to date, fi ve 
cirrhotic patients (HCV+=3; Alchool =2) have been successfully 
mobilized with G-CSF and highly purifi ed autologous CD133+ 
SCs have been re-infused in 4 patients. The procedure appears 
to be safe and no side effects were recorded while we observed 
the decrease of bilirubin value in the fi rst 3 evaluable patients. 
Biological studies indicate that: 
1) circulating hematopoietic and endothelial progenitors are 

increased after G-CSF treatment; 
2) isolated CD133+ cells show various expression of hemat-

opoietic and endothelial markers;
3) re-infusion of CD133+ cells does signifi cantly modify the cir-

culating stem cell compartment.

P1002
Ex vivo expanded bone marrow CD34+ for acute myocar-
dial infarction treatment: in vitro and in vivo studies
M. Gunetti (1), I. Ferrero (1), A. Noghero (2), L. Staszewsky (3), 
N. De Angelis (3), A. Soldo (3), I. Russo (3), E. Errichiello (1), 
D. Rustichelli (1), M. Berger (1), S. Marra (4), F. Bussolino (2), 
R. Latini (3), F. Fagioli (1)
(1)Regina Margherita Children’s Hospital (Turin, IT); (2)Institute 
for Cancer Research and Treatment (Candiolo, IT); (3)Mario 
Negri Institute (Milan, IT); (4)San Giovanni Battista Hospital 
(Turin, IT)

Cell-based therapy is a promising option for the treatment of 
acute myocardial infarction (AMI). Among the issues that still 
need to be addressed, such as the quality and quantity of the 
hematopoietic stem cells to be used along with the appropriate 
time of administration, the availability of adequate quantity of 
cells was overcome by a previously established protocol that 
allows the expansion of hematopoietic CD34+ cells isolated 
from neonatal and adult hematopoietic tissues. As next aim 
of our in vitro and in vivo study, the feasibility and the safety 
of Bone Marrow expanded CD34+ cells (BMeCD34+) versus 
Bone Marrow basal CD34+ cells (BMbCD34+) as cells suitable 
for Cell Therapy Protocol (CTP) in the treatment of experimental 
AMI was addressed. We investigated possible biological mech-
anism contributing to cardiac protection. We evaluated gene 
profi le, differentiation potential towards endothelial lineage, tis-
sue regeneration and cytokine release. Gene profi le analyses 
revealed that, during in vitro culturing, there is an upregulation 
of endothelial genes expression. Moreover, BMeCD34+ cells 
generated a CD14+ subpopulation that effi ciently differentiated 
into VE-Cadherin expressing cells. By using an in vivo model of 
coronary artery ligation (CAL), we observed a functional recov-
ery only in mice sequentially treated with BM bCD34+ cells and 
BMeCD34+ cells (BMbeCD34+) injected respectively 4 hours 
and 7 days after having performed CAL. Thus, our data suggest 
that combining basal and expanded BM-derived CD34+ cells in 
a specifi c temporal pattern of administration might represent a 
promising strategy for a successful cell-based therapy.
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P1003
Use of bone marrow derived mesenchymal stem cells for 
muscle regeneration in a model of lower oesophageal 
sphincter damage
B. Mazzanti (1), B. Lorenzi (2), M. Boieri (1), F. Pessina (2), 
P. Lorenzoni (2), S. Dal Pozzo (1), M. Santosuosso (1), 
S. Urbani (1), E. Weber (2), R. Saccardi (1), M. Lorenzi (2)
(1)Careggi University Hospital (Florence, IT); (2)Siena 
University (Siena, IT)

Background: The incompetence of lower esophageal sphincter 
(LES) and the following exposition of the esophageal mucosa 
to the stomach acid content lead to a chronic disease called 
gastroesophageal refl ux disease. In the last few decades sev-
eral studies proposed the use of bone marrow mesenchymal 
stem cells (BM-MSC) in regenerative medicine for the treat-
ment of urinary and anal incontinence. The aim of this study 
is to evaluate the therapeutic effect of a BM-MSC injection into 
heat-damaged LES of rats. 
Methods: 24 inbred Wistar Furth rats were divided into three 
groups. Group A underwent a sham operation and saline injec-
tion. Group B had a sphincter myotomy plus saline injections. 
The study group C underwent a myotomy followed by intra-
sphincteric injections of syngeneic BM-MSC expanded in vitro. 
At day 30, histological and morphometric analysis and in vitro 
contractility experiments were performed.
Results: A signifi cant (p<0.05) decrease of muscular tissue was 
observed at the site of myotomy in Group B. MSC injection 
(Group C) improved contractility of sphincter strips compared 
with Group B. Histological examination demonstrated new mus-
cle fi bres whilst morphometric analysis revealed a signifi cantly 
(p<0.05) greater muscular area fraction than in Group B. 
Conclusions: In our experimental model, BM-derived MSC 
injection improved muscle regeneration and increased contrac-
tile function of LES. Therefore MSC may represent an attrac-
tive tool for treating LES incontinence. Further investigations 
using GFP-MSC are under way and will increase knowledge on 
underlying mechanisms involved in MSC-based muscle regen-
eration in sphincter repair.

P1004
Hypoxic bone marrow stromal cells create a pro-survival 
niche for breast cancer stem cells
G. Storci (1), F. Bonifazi (1), M. Taffurelli (1), D. Santini (1), 
C. Ceccarelli (1), G. Bandini (1), M. Baccarani (1), S. De Carolis 
(2), M. Bonafe (2)
(1)S. Orsola-Malpighi Hospital (Bologna, IT); (2)University of 
Bologna (Bologna, IT)

Recent literature indicates that cancer stem cells are respon-
sible for the dissemination of breast carcinoma tissues at dis-
tant sites. In the bone marrow, an exquisite site of early breast 
cancer dissemination, the long-term survival of hematopoietic 
stem cells is maintained in sub-endosteal stromal niches. The 
environment where such structures are harboured is charac-
terized by an extremely low oxygen tension (about 1% pO2). 
We here assessed the role of such an hypoxic environment on 
breast cancer stem cells survival. Human breast cancer stem 
cells were expanded in vitro as multicellular spheroids, called 
mammospheres, and were assessed for self-renewal capabil-
ity upon exposure to hypoxia (1%pO2) or to supernatants of 
hypoxia exposed human bone marrow stromal cells. We show 
that human mammospheres cultured in presence of hypoxia 
disclose an enhanced self-renewal potential. This increase is 
several fold augmented by the administration of hypoxic bone 
marrow stromal cells supernatants to mammospheres. Expo-
sure of stromal cells to 1%pO2 up-regulates Vascular Endothe-
lial Growth Factor and increases Vascular Endothelial Growth 
Factor receptor in mammospheres. These fi ndings support the 
notion that the bone marrow hypoxic niche environment, that 
physiologically sustains normal stem cell survival, may sustain 
breast cancer stem cells survival.

P1005
Expansion and functional characterization of 
mesenchymal stem cells derived from patients affected 
by Shwachman-Diamond syndrome
V. Andre’ (1), D. Longoni (2), M. Cipolli (3), A. Biondi (2), 
G. D’amico (1)
(1)M. Tettamanti Research Center (Monza, IT); (2)San Gerardo 
Hospital (Monza, IT); (3)Ospedale Civile Maggiore (Verona, IT)

Shwachman-Diamond Syndrome (SDS) is an inherited mar-
row failure disorder characterized by varying cytopenias, pan-
creatic dysfunction, and metaphyseal dysostosis. Neutropenia 
plays a crucial role in the occurrence of recurrent and severe 
infectious complications representing one of the major causes 
of death in SDS patients. The aim of our study is to better com-
prehend the marrow dysfunction occurring in SDS patients, 
by analyzing the functional properties of bone marrow (BM)-
derived mesenchymal stem cells (MSCs). After informed con-
sent, BM cells obtained from 20 SDS patients were plated in 
sterile tissue culture fl asks. At the third passage of the culture, 
cells were tested for the expression of specifi c surface mark-
ers, their ability to differentiate into mesengenic lineages, their 
capability to abrogate T cell proliferation and their capacity to 
prevent neutrophil apoptosis. MSCs derived from SDS patients 
(SDS-MSCs) displayed typical fi broblastoid morphology; they 
were consistently devoid of contaminating hematopoietic cells, 
being negative for CD34, CD45, HLA-DR, CD11b, CD19, and 
CD14, but expressed common MSC markers including CD90, 
CD73, CD105 and HLA-ABC. Similarly to MSCs obtained from 
healthy donors (HD-MSCs), these cells were able to differenti-
ate into adipocytes and osteoblasts. In addition, SDS-MSCs 
drastically decreased the mitogen-induced lymphocyte prolif-
eration, in a dose-dependent manner. We also cultured neu-
trophils obtained from HD in presence or absence of MSCs 
at different time points. We demonstrated that SDS-MSCs 
were comparable to HD-MSCs in supporting the viability of 
neutrophils. Importantly, SDS-MSC were able to produce high 
amount of IL-6 (mean= 2658 pg/ml, range= 2086-3229 pg/ml), 
a crucial cytokine involved in the protection of neutrophils from 
apoptosis.
In conclusion, we successfully isolated and characterized 
MSCs from SDS patients. These cells did not show any sig-
nifi cant differences from HD-MSCs. Further studies are needed 
to better comprehend the functional and molecular features of 
SDS-MSCs, which are potentially involved in the hematological 
abnormalities typical of SDS patients.

P1006
Imatinib mesylate versus allogeneic haematopoietic stem 
cell transplantation for patients with chronic myelog-
enous leukaemia in accelerated phase: a single-centre 
experience in China after a nine-year follow-up
X.-J. Huang, Q. Jiang, L.-P. Xu, D.-H. Liu , K.-Y. Liu, S.-S. Chen, 
B. Jiang, H. Jiang, H. Chen, Y.-H. Chen, W. Han, X.-H. Zhang, 
Y. Wang, Y.-Q. Qin, Y.-R. Liu, Y.-Y. Lai
Institute of Hematology of Peking University (Beijing, CN)

The relative merits of allogeneic hematopoietic stem cell trans-
plantation (allo-HSCT) and imatinib for chronic myelogenous 
leukemia (CML) in accelerated phase (AP) have not previously 
been evaluated. This cohort study was designed to compare 
the outcomes of imatinib (n=87) versus allo-HSCT (n=45) for 
AP CML. A multivariate analysis of the total population revealed 
that CML duration > 12 months, hemoglobin < 100 g/L and 
peripheral blood blasts > 5% were independent adverse prog-
nostic factors for both overall survival (OS) and progression-
free survival (PFS). Neither imatinib nor allo-HSCT infl uenced 
the outcomes in low-risk (no factor) patients, with six-year 
event-free survival (EFS), OS and PFS rates of more than 
80.0%. Intermediate-risk (any factor) patients showed no dif-
ference in EFS and OS, but six-year PFS rates were 55.7% vs 
92.9% (P=0.047) with imatinib versus allo-HSCT. Among high-
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risk (at least two factors) patients, imatinib was by far inferior 
to allo-HSCT, with fi ve-year EFS, OS and PFS rates of 9.3% 
vs 66.7% (P=0.034), 17.7% vs 100% (P=0.008) and 18.8% vs 
100% (P=0.006), respectively. We conclude that allo-HSCT, 
compared to imatinib, confers signifi cant survival advantages 
for high- and intermediate-risk patients with AP CML; however, 
the outcomes of the two therapies are equally good in low-risk 
patients.

P1007
Platelet lysate as an alternative source for mesenchymal 
stem cells in vitro expansion
I. Barkhatov, K. Lepik, O. Burdanova, A. Sipol, V. Katerina, 
B. Afanasyev
St. Petersburg State Pavlov Medical University (St. Petersburg, 
RU)

Background: Due to existent perspectives of clinical usage of 
bone marrow mesenchymal stem cells (MSC) population most 
actual is development of their isolation, expansion and infusion 
methods. However at the present in the most protocols for MSC 
expansion the culture mediums with addition of fetal calf serum 
(FCS) are used which is a potential source of xenogenic anti-
gens as well infection contamination. The human platelet lysate 
(HPL) from platelet enriched plasma could be considered as an 
alternative to FCS.
Objectives: The aim of the study was development of tech-
niques of HPL extraction, evaluation its biological activity and 
possible use as an alternative to FCS.
Methods: Thirteen bone marrow samples from healthy donors 
were under study. Three different types of medium: 1) DMEM 
(Gibco) with fetal cow serum 15% FCS 2) Serum-Free Medium 
(Stem-Cell Technologies) 3) DMEM + 10% HPL. We inves-
tigated the proliferative activity of MSCs in primary culture 
(number of CFU-F colonies) and during long-term cultivation. 
MSC immune marker profi ling was carried out by analysis of 
CD45+, CD14+, HLA1+/CD14-, CD45+/CD34+, CD34+/HLA 
DR-/CD45-, CD34+/HLA DR-/CD45+, CD34+/HLA DR- cells. 
Gene expression profi le of the cells, yielded from the 3rd pas-
sage, was investigated by RT-PCR using a SYBR GREEN 
detection technique. Expression of several genes was ana-
lysed: NGF, SREBF, MPL, NGF, THPO, osteo, collagen, NTF3, 
ITGA 7, BGP, TNFR, WISP, BDNF. Osteogenic and adipogenic 
differentiation ability was tested. Hematopoiesis support func-
tion was tested by means of agar drop-liquid culture. 
Results: In assessing of MSC’s colony formation in primary 
culture the number of colony-forming units of fi broblasts (CFU-
f) was higher when HPL was used in comparison with FCS. 
During long-term cultivation was no differences in MSC’s pro-
liferating capacity observed. The lower number of CD14+ cells 
and reduced level of NGF, osteopontin, ITGA7, NTF3 genes 
expression was identifi ed when HPL was used. The ability of 
MSC’s osteogenic differentiation was higher in HPL-supple-
mented medium. Testing for hematopoetic support functions 
did not show signifi cant differences within 3 medium types.
Conclusion: During expansion of MSC’s using HPL their differ-
entiation ability was changed with accompanied gene expres-
sion profi le changes and with comparable to FCS proliferation 
ability.

P1008
Flow cytometry of murine bone marrow: long-term 
repopulating activity should be attributed to lineage low, 
not to lineage negative subset
F. Savvulidi, L. Sefc, E. Necas
Charles University (Prague, CZ)

Objective: Murine hematopoietic stem cells (HSC) are assumed 
to be in lineage negative, 
c-Kit positive, Sca-1 positive (LSK) subset of bone marrow 
(BM). Magnetic depletion of lineage positive (Lin+) cells is rou-
tinely used for enrichment purpose. We found that Lin+ fraction 
contains a lot of HSC after magnetic separation. Therefore we 
tried to characterize Lin+ and Lin- subsets in terms of presence 
of long-term repopulating activity (LTRA).
Methods: Different cell subpopulations were isolated by fl ow 
cytometric analysis and sorting (FACS, purity >95%) from 
either BM Lin+ or Lin- subsets of Ly-5.1 mice. “Lin vs FSC” one-
fl uorescence parameter dot plot was used for drawing Lin+ or 
Lin- regions, and about 5% of BM events were defi ned as Lin- 
(Fig 1A). Sorted subpopulations (equal fractions of femurs) 
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were transplanted into 6 Gy irradiated Ly-5.2 mice. Chimer-
ism in recipients’ peripheral blood was followed up to 4 months 
posttransplantation to analyze LTRA of donor-derived cells.
Results: First, we determined that LTRA is present in Lin+ sub-
set of murine BM. 
The engraftment of transplanted Ly-5.1 Lin+ cells was stable in 
multiple lineages up to at least four months. The LTRA level of 
Lin+ subset was very similar to LTRA level determined in Lin- 
subset. The LTRA in Lin+ subset was strongly associated with 
Side Population (SP) and c-Kit+ phenotype. We have then used 
the “c-Kit vs Lin” two-fl uorescence parameters dot plot gating 
to sort c-Kit+/Lin low population (Fig. 1B) and transplant it to 
congenic recipients. Almost all LTRA was found inside this popu-
lation and only very low chimerism (less then 1%) was achieved 
after transplanting of remaining bone marrow cells. Because 
new sorting gate using Lin low region partially overlaps 
Lin+ region of previous gating, we conclude that our fi ndings of 
LTRA in Lin+ subset were confusing due to inclusion of HSC in 
c-Kit+/Lin low gate into Lin+ subset. 
Conclusion: To avoid confusing results, “c-Kit vs Lin” two-fl uo-
rescence parameters dot plot must be used to precise LTRA 
region designation. Attribution LTRA to “lineage-negative” sub-
set in murine BM is misleading. Instead, attribution LTRA to “lin-
eage low” subset should be used. Also, because Lin+ contain 
notable number of 
c-Kit positive events, notable total loss of HSC after magnetic 
Lin+ depletion may be predicted.

P1009
Chondral lesions treatment by using bone marrow cells 
and hyaluronic acid scaffold
R. Leone (1), P. Iudicone (1), G. Bonanno (2), L. De Rosa (1), 
M. Spoliti (1), D. Fioravanti (1), C. Napoletano (3), A. De Rosa 
(1), A. Pandolfi  (1), M. Nuti (3), L. Pierelli (1)
(1)A.O. S. Camillo Forlanini (Rome, IT); (2)Catholic University 
Med School (Rome, IT); (3)La Sapienza University (Rome, IT)

With the aim to regenerate the cartilage of the knee, two 
patients affected by III-IV grade chondral lesions were treated 
locally by combining the use of a hyaluronic acid (HA) scaf-
fold with autologous bone marrow (BM) buffy-coat and platelet 
enriched plasma (PRP).
Both the patients, 1 male age 30 years, 1 female age 38 years 
underwent knee arthroscopy. Intra-operatively 60 ml of BM 
were aspirated by the posterior iliac crest using heparin-coated 
syringes and concentrated by the SmartPrep2 Centrifuge Sys-
tem (Harvest Technologies GmbH) to a fi nal volume of 7 ml. A 
HA membrane, used as scaffold, was embebbed with 5 ml BM 
concentrate (4-fold enriched with respect to mesenchymal stem 
cell-MSC recovery at P2 compared to starting BM) additioned 
with autologous PRP plus thrombin (1+1 ml) and 1 ml of Ca-Glu-
conate. The membrane was applied locally to completely cover 

the area of cartilage lesion. Two ml of fresh BM and 2 ml of 
residual BM concentrate were sedimented on Fycoll-Hypaque 
gradient and 5x106 mononuclear cells (MNC) were cultured in 5 
ml of LSF- Mesenchymal Medium (LI-StarFish) additioned with 
10% of platelet lysate (PL). After 48 hrs the culture superna-
tant was removed and the adherent cells expanded to evaluate 
ex vivo growth and selection of MSC. Phenotypic analysis was 
assessed on MNC at the beginning and following expansion 
by using FacsCalibur and the monoclonal antibody recognizing 
CD45, CD90, CD105, CD71, CD73, CD166, CD34.
The MSC identifi ed as CD45-, CD34-, CD105+, CD90+,CD73+,
CD71+, CD166+ were very low represented (< 0.05%) both in 
fresh and concentrated BM. Within 3 weeks, the adherent cells 
from BM of both the patients reached >80% confl uence and 
subsequently expanded under the appropriate culture condi-
tions. Three passages including trypsin treatment, cell count 
and dilution for expansion were performed within 7 weeks 
before stopping the culture. The phenotypic analysis of the 
cells at the end of the expansion showed a cell population of 
> 95% MSC.
The follow-up at 5 months (patient 1) and 3 months (patient 2) 
showed in both subjects a signifi cant reduction of the cartilage 
lesions, as evaluated by magnetic resonance imaging, and an 
improvement of the knee function
The use of BM as a source of MSC seems to be a feasible option 
for the treatment of focal lesions of the articular cartilage. The 
evaluation of this cellular approach in a pilot, dose- escalation
study is now in progress at our site.

P1010
Cytokine-producing function of adipose- and bone 
marrow-derived mesenchymal stromal cells
E.Y. Shevela, A.A. Ostanin, I.V. Kryuchkova, O.B. Dobryakova, 
E.R. Chernykh, V.A. Kozlov
The Institute of Clinical Immunology (Novosibirsk, RU)

Despite intensive studies, we are still far from the conclusion 
that mesenchymal stem cells (MSCs) from different tissues 
are the same, and there is a possibility that various MSCs may 
have some features depending on the sources. So we have 
compared secretory activity of MSCs derived from bone mar-
row (BM) and adipose tissue (AT) of 11 healthy donors. MSCs 
were obtained by a standard procedure of adherent cell cul-
turing in -MEM with 20% FCS and passed at least 2-3 times 
before investigation. Cytokine, chemokine, and growth factor 
measurements were studied using the Bio-Plex Protein Array 
System (Bio-Rad, USA) and ELISA. 
AT-MSCs in compare with BM-MSCs displayed more pro-
nounced proinfl ammatory and immunoregulatory “phenotype” 
due to higher spontaneous production of IL-13, IL-17, IFN ,
IL-2 and IL-1b. In addition, AT-MSCs more effi ciently secreted 
cytokines which are known to stimulate hematopoiesis 
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(eg, GM-CSF and erythropoietin). In contrast to BM-MSCs, 
AT-MSCs had lower sensitivity to LPS stimulation.
At the same time MSCs regardless of the source were com-
parable by levels of CXC- (IL-8) and CC chemokines (MCP-1, 
MIP-1b). Moreover, AT-MSCs and BM-MSCs were similar in 
the production of matrix metalloproteinase 9 (MMP-9) and its 
inhibitor, TIMP-1, that play an important role in morphogenetic 
and reparative processes being involved in adhesion, homing, 
proliferation and apoptosis of cells.
Thus, in compare with BM-MSCs, AT-MSCs possess a higher 
potential to support hematopoiesis (via production of G-CSF, 
GM-CSF and erythropoietin). At the same time, AT-MSCs 
display comparative capacity with BM-MSCs to stimulate 
neovasculo/angiogenesis (via production of VEGF, FGFb), 
neuroregeneration (via production of IGF-1, FGFb and IL-6), 
to regulate glucose metabolism (via production of IGF-1) and 
remodeling of extracellular matrix (via production of MMP-9 and 
TIMP-1)

P1011
Chemotherapy-induced damage to mesenchymal stem 
cells: an in vitro model
J. May (1), R. Morse (1), J. Xu (1), N. Avent (1), S. Febrey (2), 
C. Cox (2), S. Wexler (2), C. Donaldson (1)
(1)University of the West of England (Bristol, UK); (2)Royal 
United Hospital (Bath, UK)

Mesenchymal Stem Cells/Stromal Cells (MSC) form the bone 
marrow microenvironment and are essential in supporting hae-
mopoiesis. Following stem cell transplantation (SCT), whilst 
haemopoietic cells are replaced, MSC remain of recipient ori-
gin. However, chemotherapeutic treatment has previously been 
shown to damage MSC, administered prior to SCT. If damage 
is severe it may be implicated in lack of engraftment follow-
ing some SCT, a major cause of mortality, occurring in 10% 
of allogeneic peripheral blood transplants. To elucidate this 
damage, a physiologically relevant in-vitro model is needed as 
many chemotherapeutic agents are extensively metabolised by 
hepatic cytochrome P450 enzymes. Without adequate metabo-
lism, overestimation of active drug damage can occur, whereas 
damage from prodrugs can be grossly underestimated due to 
lack of active metabolite production.
An in-vitro co-culture model utilising HepG2 liver spheroids as 
a source of metabolic enzymes has been developed, with sev-
eral cytotoxic effects in MSC observed following chemotherapy 
treatment with alkylating prodrugs such as cyclophosphamide 
(CY). These include altered morphology, decreased expansion 
(p<0.01), and reduced expression of CD44 (p<0.05), an adhe-
sion molecule involved in haemopoiesis. Similarly, treatment 
with active chemotherapeutics e.g. vincristine leads to grossly 
altered morphology, reduced CD44 expression (p<0.01) and 
decreased expansion (p<0.001). In the presence of liver sphe-
roids, however, these effects are reduced (p<0.05 and p<0.01 
respectively), indicating detoxifi cation, as would occur in-vivo. 
Genotoxic damage to MSC following CY treatment using the in-
vitro model has also been studied using the COMET assay, with 
increases in DNA damage seen compared with MSC exposed 
to CY alone (p<0.001). 
These results are comparable with effects seen in patients 
previously treated with chemotherapy for haematological 
malignancy. MSC expression of CD44 in these individuals is 
decreased (p<0.05), MSC survival in-vitro is reduced (p<0.05), 
ability of MSC to support haemopoiesis in-vitro is diminished 
(p<0.05) and an increase in genotoxic damage seen (p<0.05), 
even many years after completion of therapy. Therefore, in 
conclusion, a physiologically relevant in-vitro model has been 
developed to enable study of chemotherapeutic damage to 
MSC, which ultimately may enable treatment or prevention of 
this damage in the future.

P1012
Laser transmyocardial revascularization with autologous 
bone marrow cells: one-step method for harvesting and 
processing. Experience in 21 patients
A. Alegre, B. Aguado, C. Muñoz, C. Cámara, M. Fernández 
Villalta, M. Royg, G. Reyes, N. García Fernández, L. Bascones 
Fernández, S. Martínez, N. García León
Hospital Universitario de la Princesa (Madrid, ES)

Background: Concentrated mononuclear cells obtained from 
autologous bone marrow harvest (ABMMC) may be an optimal 
source due to the mixed combination of stem, precursor and 
accessory cells to optimize the autocrine and paracrine effect 
of cell-based therapies. Recent studies suggest that LTMR 
with ABMC could improve the esults respect to laser alone.We 
evaluated a point of care device which utilizes density gradient 
centrifugation to concentrate bone marrow mononuclear cells 
for transmyocardial laser injection.
Patients and methods: 21 patients with diffuse coronary disease 
and medically refractory class III/IV angina (mean age 66 years 
old), were prospectively evaluated for cell-based therapy com-
bined with transmyocardial revascularization (TMR). At the time 
of surgery, 120 cc of autologous bone marrow were aspirated 
from the posterior iliac crest and anticoagulated with citrate. 
Using a density gradient centrifugal system (HARVEST™, Palex, 
USA), bone marrow harvested was separated into its compo-
nents (Figure), which included 20 cc of concentrated mononu-
clear cells inclusive of the buffy coat which was immediately 
available for direct transmural myocardial laser channels injec-
tion. Cell counts and fl ow cytometry were used to determine the 
total number of mononuclear cells in addition to specifi c somatic 
stem cell populations such as CD34+ and CD133+ cells. 
Results: Time for bone marrow aspiration and concentration 
averaged 30 minutes. The complete processing was per-
formed closed to the surgery room, in sterile ambient. There 
were no complications related to the bone marrow aspiration. 
Average cell counts pre and post concentration were signifi ca-
tively (p<0.001) increased (Table). No correlation between cell 
counts and patient demographics was detected. All patients 
received laser therapy with cell support without complications. 
19 patients were evaluable for results.
Conclusions and comments: These preliminary data shows that 
density gradient centrifugation with the HARVEST™ device 
allows fast and effi cient point of care concentration of ABMMC 
for cell-based therapies. Effi cacy endpoints regarding cardio-
vascular applications and clinical results will be presented.

P1013
Human dedifferentiated adipocytes show similar 
properties to bone marrow mesenchymal stem cells
A. Poloni, G. Maurizi, A. Frontini, F. Serrani, S. Mancini, 
W. Siquini, P. Leoni, S. Cinti
Università Politecnica delle Marche (Ancona, IT)

For many years, adipose tissue was regarded just as a heat 
insulator and a store of excess free fatty acids that could be 
released when needed. Now, it is considered as a critical 
organ involved in energy regulation, infl ammation and immune 
response, through intricate signals. In previous work, we 
showed that the isolated adipocytes have some properties of 
pluripotent stem cells [1].
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In the present study, we characterized the mature adipocyte iso-
lated from human omental and subcutaneous fat tissues in the 
fl oating top layer by collagenase digestion and fi ltration. When 
mature adipocytes were subjected to in vitro ceiling culture, fi rst 
lost their lipid droplets, then these cells were capable to change 
their morphology into fi broblast-like cells and they could suc-
cessfully be maintained in culture. This morphological change 
was associated with functional properties. Indeed, dedifferen-
tiated cells were able to inhibit the proliferation of stimulated 
lymphocytes in co-culture, while mature non-dedifferentiated 
adipocytes seemed to stimulate their growth. At the molecular 
level, as well as mesenchymal stem cells (MSCs) from bone 
marrow, dedifferentiated cells demonstrated to express HLA-A, 
HLA-DR and HLA-G, important features in immunoregolatory 
capacity. 
Dedifferentiated cells, after trypsinization and reseeding, 
were able to proliferate in vitro, making a feeder layer and 
fl ow cytometric analysis revealed that these cells comprised 
a highly homogeneous cell population with the cell-surface 
antigen profi le very similar to that of MSCs isolated from 
human bone marrow. Indeed, they stained positive for CD90, 
CD105, CD73, CD44, CD29 and negative for CD34, CD133, 
CD45 and CD117. Therefore, mature adipocytes have the 
potential to rapidly reverted to mesenchymal immunopheno-
type in vitro. 
Embryonic stem cell genes that are required for self-renewal 
and pluripotency including Nanog, Oct4, Sox17, Gata4, Tbx1 
were expressed at high levels, while there were no expression 
of Pax6 and Sox1. 
In addition to bringing new insight into the biology of adipose 
tissue, these fi ndings provide some informations on functional-
ity and potential role of these cells.

P1014
Mesenchymal stem cells in cord blood: different from 
those in bone marrow?
K. Drabko (1), D. Boruczkowski (2), D. Winnicka (1), 
A. Bojarska-Junak (1), J. Kowalczyk (1)
(1)Medical University in Lublin (Lublin, PL); (2)The Polish Stem 
Cell Bank (Warsaw, PL)

Introduction: Cord blood is one of sources of hematopoietic 
stem cell considered for clinical use in transplant procedures. 
Engraftment after cord blood transplantation is one of the major 
problems following this procedure. Mesenchymal stem cells 
(MSCs) are known as a marrow cells especially important for 
function of marrow stroma. However data regarding presence 
and function, e.g. cytokine secretion, of MSCs in cord blood 
are confusing. 
Aim of the study: In the study we compared the numbers of 
CFU-F in cultures of MSCs from bone marrow and from cord 
blood and the concentration of cytokines: IL-10 and TNF-  in 
supernatant of mesenchymal stem cells cultures.
Material and methods: We included into the study ten frozen 
cord blood units obtained for research purpose from The Polish 
Stem Cell Bank. The results were compared with 19 samples of 
healthy bone marrow donors and their cultures. CFU-F cultures 
were performed according to research protocol and reagents 
provided by manufacturer (StemCell Technologies). Three cul-
tures from each sample of bone marrow and cord blood were 
performed using 0,5 x 106, 1 x 106 and 2 x 106 mononuclear 
cells. Cytokines concentrations were measured in bone marrow 
plasma and in supernatant form bone marrow and cord blood 
CFU-F cultures using high sensitivity human immunoassay 
(R&D). Study was approved by Ethical Committee at Medical 
University in Lublin.
Results: Median number of CFU-F in bone marrow cultures 
were 2, 3 and 7 depending on number of cells in the culture. 
We could not observe in cord blood cultures any CFU-F colo-
nies similar to those from bone marrow cells despite of using 
the same numbers of viable cells and the same medium and 
method of culture.

Median concentration of cytokines in supernatant and plasma 
are presented in the table.
We observed signifi cantly higher concentration of IL 10 and 
TNF in supernatant MSCs cultures from bone marrow as com-
pare to cord blood cultures (p<0,001). Signifi cant increase of IL-
10 and signifi cant decrease of TNF concentration were noted in 
supernatant of culture as compare to plasma of bone marrow, 
which may be related to MSCs immune function.
Conclusion: Cord blood units seems to contain very little mes-
enchymal stem cells, capable to form CFU-F as compare to 
bone marrow. Absence MSCs cytokine activity in cord blood 
may contribute to different kinetics of stem cells engraftment 
and immune function.
Supported by grant of MNISW N407 117 35.

P1015
Cord blood banking – Perspectives for extended use
C. Guenther
Cytolon AG (Berlin, DE)

In the last decade cord blood (CB) evolved from a “third line 
therapy” to the only stem cell (SC) source readily available for 
immediate use in patients needing an urgent hematopoetic SC 
transplant. From more than 500.000 units stored worldwide only 
a minor part is made available for pts reaching 1% of release 
p.a. Also, CB banks are not economically sustainable unless 
they release 2.5-3% of units p.a. becoming an economical bur-
den to supporting institutions. WMDA analysis (2009) demon-
strated that appr. 30% of pts need a double CB tlx meaning that 
50% of transplanted units are supposed to be double cords. 
This requires a higher logistical effort for the matching strategy, 
the release and processing till tlx is performed and may cause 
the stagnant no. of cord blood tlx.
Cord blood is evolving to be a valuable cell source for non-
hematopoetic indications and a variety of clinical studies is 
addressing the potential use in regenerative medicine, vas-
cular diseases and metabolic disorders. In order to develop 
cell-based therapies for clinical use and future marketing 
under the challenging regulatory requirements (ATMP), close 
cooperation between academic institutions and biotech indus-
try is mandatory to share costs and know-how and speed 
up the pharmaceutical development. One of the obstacles is 
the Informed Consent Form for CB donation which restricts 
the future use to established hematopoetic stem cell tlx and 
excludes potential indications. Once the unit is stored and 
released it is very diffi cult to come back to the donor (mom) to 
get an extended consent. Certainly the use for hematopoetic 
indications must be unrestricted. This may be accomplished 
by reserving large units with high TNC counts exclusively for 
the “classical” indications but allowing the majority of medium 
to low-sized units to be utilized in other indications after a pre-
defi ned period of storage. CB banks may be reimbursed for 
storage and processing/release of CB units and supported 
in the maintenance of the bank. To defi ne the conditions for 
expanded utilization of CB units in an ethical and rational man-
ner, CB banks and registries need to adapt their structures 
and to improve the IT-based systems for effective search strat-
egies. First estimations for the use in non-hematopoetic dis-
eases indicate that public CB banks may become sustainable 
and capable of further banking and patients may profi t from 
state-of-the-art cell-based tx.
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P1016
NALP12 function as enhancer for MHC-I genes in patients 
undergo haematopoietic stem cell transplantation
M. Hernández-Ruiz (1), A. Ramírez-Alvarado (2), J. Vela-Ojeda 
(2), V. Ortiz-Navarrete (1)
(1)CINVESTAV-IPN (Distrito Federal, MX); (2)IMSS (Distrito 
Federal, MX)

The reconstitution of the CD8 T lymphocyte in patients undergo 
hematopoietic cell transplantation (HCTs) depends largely of 
homeostatic peripheral expansion (HPE) of the mature lym-
phocytes that were not eliminated during the pre-transplant 
conditioning regimen or CD8 T lymphocytes that are contained 
within donors cells. It has been demonstrated that MHC-I mol-
ecules, IL-7 and IL-15 are required for an optimal HPE. In this 
context we have shown that the low and/or heterogeneous 
MHC-I levels on CD14 cells correlate with a slow and ineffi -
cient reconstitution of CD8 T lymphocytes in patients under-
went allogeneic HPC transplantation. The defi ciency in MHC-I 
expression could be due to a decrease in the expression of 
the NALP12 protein, which has been proposed as a positive 
regulator of classical and non-classical MHC-I genes. There-
fore the aim of the project is to determine whether low levels 
of NALP12 correlate with downregulation MHC-I on monocytes 
from patients underwent allogeneic HPC transplantation. We 
studied a cohort of 11 patients, 6 of which received autologous 
transplant and 5 with alogeneic transplant. In 82% we observed 
reconstitution of CD14 within 30 days post-transplantation. Nei-
ther of the patients have reconstituted their T CD4+ population 
while most of the patients had normal levels of CD8 T lym-
phocytes. NALP12 levels were variable between each patient 
as well as during the fi rst 150 days post-transplantation and 
show a positive correlation with the levels of MHC-I expression 
in both groups of patients. 
In conclusion, our results suggest that NALP12 might function 
as an enhancer for MHC-I molecules expression, however we 
need to increase the numbers of patients to achieve conclusive 
results in that respect.

Cellular, gene therapies and Cytokines

P1017
Rapid adoptive T-cell therapy for resistant viral diseases
M. Uhlin, J. Gertow, M. Okas, J. Mattsson
Karolinska University Hospital (Huddinge, SE)

Epstein-Barr virus (EBV), cytomegalovirus (CMV) and adeno-
viral reactivations are frequent complications after allogeneic 
SCT because of a lack of T cell control due to extensive immu-
nosuppression. In some cases EBV may also transform into 
a malignancy called post transplantation lymphoproliferative 
disease (PTLD), with a high mortality rate. Cytotoxic T lym-
phocytes (CTLs) that recognize viral antigens are the most 
important immune effector mechanism controlling the persist-
ent EBV, CMV and adeno infections. 
First-line treatment for viral reactivation is dose reduction of the 
immunosuppressive drugs and/or anti-viral therapy. For PTLD 
this is followed by rituximab (anti-CD20 monoclonal antibody). 
Despite these multiple treatment strategies, the overall mortal-
ity from drug-resistant viremia after SCT is still considerable. 
Another treatment approach is adoptive transfer of virus spe-
cifi c CTLs from the donor. The standard method of adoptive 
T cell immunotherapy is laborious and time-consuming and is 
often too late to be administrated to the patient.
We have developed a clinical separation protocol for virus spe-
cifi c CTLs based on labeling with pentameric complexes con-
taining recombinant HLA molecules together with virus derived 
peptides. By combining this labeling technique with a second-
ary magnetic sorting we have managed to get a purity of over 

80% specifi c CTLs. This high purity diminish the risk of creating 
GVHD in the recipient even if the adoptive transfer of cells is 
done in an allogeneic or haplo-identical setting.
We fi rst used this protocol in an 18 year old patient with life-
threatening PTLD. The patient developed an EBV associated 
lymphoma involving lungs, liver and both kidneys and also 
showed extremely high EBV titers in blood. It was decided to 
give her EBV specifi c CTLs from her mother. 2 months after the 
given EBV specifi c CTL infusion the EBV associated lymphoma 
was in complete regression. After this we have further suc-
cessfully treated fi ve patients with life threatening viral disease 
(Adeno, CMV and EBV) with good effi cacy. We could see a clin-
ical and immunological response in four out of six patients. In 
one patient no monitoring could be performed from day seven 
until day 60. The patient is though alive and virus free up to 
date. In the 6th patient no response could be seen. 
This method opens up the possibility to rapidly treat patients 
which are in acute need of T cell therapy and cannot wait for 
prolonged expansion techniques.

P1018
PD-1/PD-L1 interactions contribute to functional 
impairment of minor histocompatibility antigen-specifi c 
CD8+ T-cells targeting PD-L1-expressing leukaemic cells
W.J. Norde (1), F. Maas (1), A. Korman (2), M. Quigley (3), 
M. Kester (4), K. Hebeda (1), J.H.F. Falkenburg (4), T. de Witte 
(1), N. Schaap (1), R. van der Voort (1), H. Dolstra (1)
(1)Radboud University (Nijmegen, NL); (2)Bristol-Meyers 
Squibb (Milpitas, US); (3)Dana Farber Cancer Institute (Boston, 
US); (4)Leiden University (Leiden, NL)

Leukemia relapses remain a serious problem after alloge-
neic stem cell transplantation (SCT), despite the long-term 
presence of minor histocompatibility antigen (MiHA)-specifi c 
memory CD8+ T cells, suggesting that these memory cells may 
lose function over time. Here, we investigated the role of Pro-
grammed Death-1 (PD-1)-mediated inhibition on MiHA-specifi c 
CD8+ T cells. We observed that myeloid leukemia cells express 
PD-L1, especially under infl ammatory conditions. Furthermore, 
PD-L1 is highly upregulated on immature leukemic progenitor 
cells, whereas co-stimulatory molecules such as CD80 and 
CD86 are not expressed. This suggests that immature leuke-
mic progenitor cells can evade the immune system by inhibiting 
T-cell function via the PD-1/PD-L1 pathway. Blocking PD-1-sig-
naling using clinical grade human antibodies showed elevated 
proliferation and IFN-  production of MiHA-specifi c cytotoxic T 
cells co-cultured with PD-L1-expressing leukemia cells. Fur-
thermore, patients with relapsed leukemia after initial MiHA-
specifi c T cell responses displayed high PD-L1 expression 
on CD34+ leukemia cells. In parallel, we observed increased 
PD-1 levels on MiHA-specifi c CD8+ T cells. Most importantly, 
we revealed that blocking PD-1/PD-L1 interactions augments 
proliferation of MiHA-specifi c CD8+ memory T cells. These 
data indicate that the PD-1/PD-L pathway can be hijacked as 
an immune evasion mechanism for myeloid leukemia. Blocking 
the PD-1 immune checkpoint is an attractive approach for post-
SCT immunotherapy.

P1019
siRNA silencing of PD-L1 and PD-L2 on dendritic 
cells augments expansion and function of minor 
histocompatibility antigen-specifi c CD8+ T-cells
W. Hobo, F. Maas, N. Adisty, T. de Witte, N. Schaap, R. van der 
Voort, H. Dolstra
Radboud University (Nijmegen, NL)

Tumor relapse after HLA-matched allogeneic stem cell 
transplantation (SCT) remains a serious problem, despite 
long-term presence of minor histocompatibility antigen 
(MiHA)-specifi c memory T cells. Dendritic cell (DC)-based 
vaccination boosting MiHA-specifi c T cell immunity is an 
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appealing strategy to prevent or counteract tumor recurrence, 
but improvement is necessary to increase the clinical benefi t. 
Here, we investigated whether knockdown of PD-L1 and PD-
L2 on monocyte-derived DC results in improved T cell activa-
tion. Electroporation of single siRNA sequences into immature 
DC resulted in effi cient, specifi c and long-lasting knockdown 
of PD-L1 and PD-L2 expression. PD-L knockdown DC strongly 
augmented IFN-  and IL-2 production by stimulated T cells in 
an allogeneic MLR, while no effect was observed on T cell 
proliferation. Moreover, we demonstrated that PD-L gene-
silencing, especially combined PD-L1 and PD-L2 knockdown, 
resulted in improved proliferation and cytokine production of 
KLH-specifi c CD4+ T cells. Most importantly, PD-L knockdown 
DC showed superior potential to expand MiHA-specifi c CD8+ 
effector and memory T cells from leukemia patients early after 
DLI and later during relapse. These data demonstrate that 
PD-L siRNA electroporated DC are highly effective in enhanc-
ing T cell proliferation and cytokine production, and therefore 
attractive cells for improving the effi cacy of DC vaccines in 
cancer patients.

P1020
Editing human lymphocyte specifi city for safe and 
effective adoptive immunotherapy of leukaemia
E. Provasi (1), P. Genovese (1), A. Lombardo (1), Z. Magnani 
(1), L. Pei-Qi (2), A. Reik (2), V. Chu (2), D. Paschon (2), 
L. Zhang (2), J. Kuball (3), A. Bondanza (1), G. Casorati (1), 
F. Ciceri (1), C. Bordignon (4), P. Greenberg (3), M. Holmes (2), 
P. Gregory (2), L. Naldini (1), C. Bonini (1)
(1)San Raffaele Scientifi c Institute (Milan, IT); (2)Sangamo 
BioSciences (Richmond, US); (3)Fred Hutchinson Cancer 
Research Center (Seattle, US); (4)San Raffaele Vita-Salute 
University (Milan, IT)

T cell receptor (TCR) gene-transfer is an attractive strategy for 
the adoptive immunotherapy of tumors. However, the full poten-
tial of this approach is limited by a number of technical hurdles 
including ineffi cient gene transfer, unstable transgene expres-
sion, exhaustion of gene-modifi ed cells and most importantly, 
co-expression of the endogenous and exogenous tumor-spe-
cifi c TCR in the same cell. The co-expression of endogenous 
and exogenous TCR causes not only reduced cell-surface 
expression of the introduced tumor-specifi c TCR, but also the 
potential for T cells to acquire autoreactive specifi cities due to 
mispairing between the different TCR chains. To address these 
limitations, we developed a novel strategy based on zinc fi nger 
nucleases (ZFNs) that allows for the fi rst time the editing of 
T cell specifi city at the DNA level, by combining the disrup-
tion of the endogenous TCR chain genes with the transfer of 
a tumor-specifi c TCR. Lymphocytes targeted by each set of 
ZFNs abrogated expression of the CD3/TCR complex on the 
cell surface. Sorted CD3neg cells proved stable in culture and 
permissive to lentiviral transduction. Indeed, introduction of 
exogenous TCR chains on a Lentivirus restored the expres-
sion and functionality of the CD3/TCR complex and allowed 
selective expansion of TCR-transduced cells by stimulation via 
the TCR complex. As a model TCR, we selected an HLA-A2 
restricted, codon-optimized cysteine-modifi ed TCR specifi c for 
the Wilms’ tumor antigen 1 (WT1). For a complete editing of 
T cell specifi city, we established a protocol that sequentially 
disrupted the endogenous TCR chains followed by lentiviral 
transfer of the WT1-specifi c TCR. This procedure resulted 
in a population of TCR-edited lymphocytes encoding only 
the tumor-specifi c TCR that, in the absence of competition, 
was expressed at high and physiological levels. Accordingly, 
TCR-edited lymphocytes were superior to conventional TCR-
transferred cells in promoting specifi c recognition of WT1-
expressing targets, including primary leukemias, and most 
importantly, were devoid of residual endogenous reactivity 
including alloreactivity. These data demonstrate that the suc-
cessful genetic re-programming of T cell specifi city in primary 
lymphocytes results in a functionally superior target specifi c 

killing activity and thus has the potential to greatly improve the 
safety and therapeutic benefi t of cancer immunotherapy.

P1021
GMP-compliant simultaneous expansion and activation 
of NK and -delta T-cells with high cytolytic activity for 
immunotherapy
M. Pfeiffer (1), P. Lang (1), D. Campana (2), R. Handgretinger (1)
(1)University Tübingen (Tübingen, DE); (2)St. Jude Children´s 
Research Hospital (Memphis, US)

Background and objectives: Adoptive transfer of NK cells 
seems to be a promising tool in cancer immunotherapy – alone 
or in combinations with other treatment modalities. -delta T 
cells have also been shown to have antitumor activity in vitro 
and in vivo and – as NK cells – can be used in a haploidentical 
setting where the infusion of -  T cells is strongly limited by the 
development of GvHD. We developed and evaluated a method 
to simultaneously expand NK and gd T cells under GMP condi-
tions, tested cytotoxicity against cell lines and pediatric leuke-
mic blasts and evaluated the tolerability of infusion of expanded 
haploidentical NK cells in 4 patients with relapse after prior hap-
loidentical stem cell transplantation.
Methods: PMNC from healthy donors were expanded and acti-
vated for 14-21 days using a K562 cell line with cell surface 
expression of IL-15 and 4-1 BBL (as published by Imai et al, 
Blood 2005;106:376-83) and medium containing human AB 
serum and 100 IE/ml IL-2. After expansion enrichment of dif-
ferent cell subsets was done by MACS technology. Cell analy-
sis was done by multicolor fl ow cytometry and cytotoxicity was 
tested with a BATDA release assay. For the clinical use of acti-
vated NK cells expanded cells were depleted from T cells by 
MACS technology.
Results: GMP compliant expansion (n=5) resulted in a 570 fold 
increase in NK cells (range 293-1034), and a 618 fold increase 
in gd T cells (range 168-1639). NK cells showed upregulation of 
different activating receptors (NKG2D, NKp30, NKp44, NKp46) 
after expansion whereas no difference was observed for the 
inhibitory KIR receptors. High cytotoxic activity was observed 
against K562 and leukemic cells. Patients received a median 
number of 56 x 10e6 cells/kg (range 15-80 x 10e6) without any 
signs of acute reactions or GvHD.
Conclusion: Our data indicate that expansion and activation of 
NK cells and  delta T cells from haploidentical donors is feasi-
ble and that infusion of up to 80 x 10e6/kg of these NK cells is 
well tolerated in vivo. In an autologous or HLA-matched setting 
our modifi ed method enable the infusion of both NK and  delta 
T cells by use of the whole cell product. In combination with 
new technologies for depletion of -  T cells, which are cur-
rently under development, infusion of NK and  delta T cells will 
also be possible in the haploidentical setting.

P1022
IL-17-producing T-cells contribute to mediate acute 
graft-versus-host disease in patients undergoing 
unmanipulated blood and marrow transplantation
X.-Y. Zhao, L.-L. Xu, S.-Y. Lu, X.-J. Huang
Institute of Hematology of Peking University (Beijing, CN)

The aim of this study was to investigate the effects of IL-17-
producing T cells, including Th17 and Tc17 cells, on acute 
graft-versus-host disease (aGVHD) in patients who had under-
gone granulocyte colony-stimulating factor (G-CSF)-mobi-
lised peripheral blood stem cell (PBPC) and G-CSF-primed 
bone marrow (G-BM) transplantation. Allografts from forty-one 
patients were analysed for IL-17-producing T cells with respect 
to aGVHD. Furthermore, ten patients with aGVHD onset were 
monitored for the presence of Th17 cells in the peripheral blood 
by fl ow cytometry. Patients who received a higher dose of Th17 
cells in the G-BM (>8.5×104/kg, p=0.005) or a higher dose of 
Tc17 cells in PBPC (>16.8×104/kg, p=0.001) exhibited a higher 
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incidence of aGVHD (fi gure1). An increased Th17 population 
(up to 4.99% CD4+ T lymphocytes) was observed in patients 
with aGVHD onset. In contrast, the percentage of Th17 popula-
tion decreased drastically in aGVHD patients following treat-
ment to achieve partial and complete remission (p=0.013 and 
p=0.008, respectively, fi gure2). All of the percentages of Th17 
and Tc17 cells were signifi cantly reduced after in vivo G-CSF 
application. Our results suggested that IL-17-producing T cells 
contributed to aGVHD. The application of G-CSF in vivo aided 
in reducing the occurrence of aGVHD through a decrease in 
IL-17 secretion by T cells.

P1023
Naturally occurring CD14+/HLA-G+ myeloid cells with in 
vitro immunosuppressive and immunotolerogenic 
properties in healthy individuals
I. Lazana, A. Zoudiari, D. Kokkinou, A. Spyridonidis
University Hospital (Rio/Patras, GR)

Introduction: HLA-G is a nonclassic MHC class I molecule that 
was initially found on trophoblasts, where it contributes to tol-
erance at the materno-fetal interface, while its expression in 
adults is restricted to thymus and cornea. HLA-G seems to 

regulate the rejection after solid organ transplantation but its 
role in allogeneic hematopoietic cell transplantation (HCT) is 
unknown.
Objectives: We have previously identifi ed monocytic HLA-
G positive cells (CD14+/HLA-G+) in peripheral blood (PB) of 
healthy individuals, which have shown to be HLA-DRlow. The 
aim of this study was to investigate their possible immunoregu-
latory and immunotolerogenic properties. 
Methods: CD14+/HLA-G+ cells were isolated by FACS sorting 
and their immunoregulatory properties were analyzed by using 
them as third party cells in mixed lymphocyte cultures (MLC), 
with either unseparated PB mononuclear cells (PBMCs) or CD3+ 
cells as responders. The lymphoproliferative response in the cul-
tures was measured using the CFSE cell proliferation assay. For 
test of the immunotolerogenic properties of the CD14+/HLA-G+ 
cells, CD3+ cells were preincubated with irradiated CD14+/HLA-
G+ and then used in MLC, either as responder cells or irradiated 
third party cells. CD14+/HLAG+ pretreated CD3+ cells were ana-
lyzed for intracellular FOXP3 expression by FACS. 
Results: FACS sorted CD14+/HLAG+ cells added as third 
party cells in MLC resulted in a dose dependent suppression 
of proliferation of responder PBMCs or responder CD3+ cells. 
The addition of the HLA-G neutralized Ab 87G reversed the 
suppressive effects. CD3+ cells that were pre-incubated with 
CD14+/HLAG+ cells for 18h or 4 days revealed decreased 
proliferation in MLC (17.2%) as compared to untreated CD3+ 
cells (56.7%), suggesting that CD14+/HLAG+ induces T-cell 
hyporesponsiveness. Besides that, CD14+/HLAG+ pretreated/ 
CD3+ cells found to suppress the lympho-proliferation in MLC 
when added as third party cells, suggesting that the pretreated 
CD3+ cells became immunosuppresive. These CD14+/HLAG+ 
pretreated/ CD3+ regulatory cells were FOXP3 negative. Inter-
estingly, incubation of CD3+ cells with the CD14+/HLAG+ cells 
resulted in loss of CD4 expression. 
Conclusions: Naturally occurring HLA-G+ monocytic cells 
exhibit in vitro immunosuppressive function and induce hypore-
sponsivess and regulatory properties on T cells. These cells 
might prove a promising strategy for adoptive cell immunosup-
pressive therapy after allo-HCT.

P1024
Early apoptotic cells cellular treatment in allogeneic 
haematopoietic cell transplantation
D. Mevorach (1), M.Y. Shapira (2), T. Zuckerman (2), J. Zazoon (1), 
A. Grau (1), J.M. Rowe (2)
(1) Hadassah-Hebrew University (Jerusalem, IL), (2) Rambam 
Medical Center (Haifa, IL)

Over the past decade, advances have been made in the care 
of patients undergoing hematopoietic stem cell transplantation 
(HSCT). However, probability of death by day 200 not proceeded 
by relapse among patients who received myeloablative 
regimens, remains high in the last decade. 
We have developed a cellular therapy, ApoCell, prepared by 
a donor leukopheresis followed by mononuclear freezing, and 
thawing 30 hours before HSCT. The thawed cell are exposed 
to specifi c incubation conditions that allow the preparation of 
large amounts of ApoCell, mononuclear donor apoptotic cells 
that in average contains 60% of early apoptotic mononuclear 
cell with less than 3% propidium iodide positive cells (necrotic 
cells). This preparation is stable for 24 hours without going into 
secondary necrosis. ApoCell showed in vitro, tolerizing effect 
to dendritic cells and macrophages exposed to LPS, with sig-
nifi cant (p<0.001) inhibition of pro-infl ammatory cytokines; IL-
1b, IL-12, and IL-6, and signifi cant (p<0.001) downregulation of 
MHC-Class II, CD40, and CD86. ApoCell was tested in vivo, in 
mice model of GvHD and showed signifi cant rescue effect and 
amelioration of overall survival (p<0.05). In another model that 
included leukemia induction, no failure in graft versus leuke-
mia was seen in mice that received ApoCell, and leukemia was 
prevented as in GvHD control. In a third type of experiment, 
ApoCell was given along with cyclosporine and methotrexate, 
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representing the most common standard of care, and showed 
synergistic anti-GvHD effect.
Taken together, ApoCell is a promising stable apoptotic cell 
preparation for the prevention of GvHD and for decreasing non-
relapse associated death. Enlivex LTD, have initiated a phase 
1/2a, multicenter, open-label study designed to evaluate the 
safety, tolerability and preliminary effi cacy of ApoCell administra-
tion for the prevention of acute GvHD in subjects with hemato-
logic malignancies undergoing allogeneic sibling HLA-matched 
hematopoietic HSCT. Six patients were so far recruited.

P1025
Ex vivo induction of multiple myeloma-specifi c T-cell 
responses by dendritic cells stimulated by whole-tumour 
antigen of autologous myeloma cells
S. Vasileiou (1), I. Baltadakis (1), S. Delimpasi (1), M. Karatza 
(1), A. Manaka (1), K. Liapis (1), M. Papageorgiou (1), 
M. Garofalaki (1), E. Tziotziou (1), Z. Poulopoulou (1), 
E. Nikolou (1), E. Bika (1), J. Apostolidis (1), D. Karakasis (1), 
N. Harhalakis (1), K. Bourantas (2), E. Nikiforakis (1)
(1)Evangelismos Hospital (Athens, GR); (2)University of 
Ioannina (Ioannina, GR)

Dendritic cells (DCs) of patients with multiple myeloma (MM) 
are functionally defective and fail to induce tumor-specifi c 
immune responses in vivo. Stimulation of DCs by MM-associ-
ated antigens ex vivo may overcome suppression induced by 
tumor microenvironment. Loading of DCs with the total anti-
genic array of myeloma cells is preferable to the idiotype which 
is weakly immunogenic. The study objective was the stimula-
tion of DCs from MM patients by autologous tumor antigens, 
and the assessment of specifi city of the in vitro induced T cell 
responses. Twenty patients with MM at diagnosis or relapse 
were enrolled in the study. DCs were produced by culture of 
peripheral blood monocytes in the presence of GM-CSF and 
IL-4, and were tested by fl ow cytometry and allogeneic mixed 
lymphocyte reaction (MLR). Autologous myeloma cells (AMC) 
were isolated from bone marrow aspirates using anti-CD138 
magnetic microbeads. DCs were stimulated either by phagocy-
tosis of apoptotic bodies from irradiated AMC or transfection with 
total RNA of AMC by electroporation (in 14 and 7 cases, respec-
tively). After TNFa-induced maturation, stimulated DCs were 
cocultured with autologous lymphocytes in the presence of IL-2. 
The specifi city of the in vitro expanded T cells was assessed by 
colorimetric cytotoxicity assay against AMC targets or by ELIS-
pot technique for the enumeration of cells that secrete IFN-g 
after incubation with AMC (in 16 and 5 cases, respectively). 
In vitro generation of DCs with normal immunophenotype and 
function was feasible in all patients. With optimization of electro-
poration conditions, the rate of viable DC transfection reached 
80%. A signifi cant CD8+ T cell-mediated cytotoxic activity 
against AMC (>10%) was detected within the in vitro expanded 
lymphocytes (Figure 1). Induction of anti-MM specifi c cytotoxic 
T cells was successful in 9 out of 11 cases by loading of DCs 
with apoptotic bodies, and in 4 out of 5 cases by transfection 

of DCs with RNA. ELISpot analysis revealed the presence of 
CD4+ and CD8+ T cell- mediated specifi c responses, that were 
induced either by apoptotic body-stimulated (3 out of 3 patients) 
or by RNA-loaded DCs (2 out of 2 patients). The frequency of 
IFN-g-producing T cells was 70-141 and 20-60 per 105 cells, 
respectively. In conclusion, ex vivo stimulation of DCs from MM 
patients by whole tumor antigen load is effective in the induction 
of MM-specifi c immune responses, and may provide a platform 
for the design of immunotherapy protocols.

P1026
Memory T-cells of CMV-negative donors are superior 
recipients of CMV-specifi c T-cell receptor RNA
S. Thomas (1), S. Klobuch (1), B. Plachter (1), M. Heemskerk 
(2), M. Theobald (1), W. Herr (1)
(1)University Medical Center of Johannes Gutenberg University 
(Mainz, DE); (2)Leiden University Medical Center (Leiden, NL)

Cytomegalovirus (CMV)-associated disease is a life-threat-
ening complication after allogeneic hematopoietic stem cell 
transplantation (HSCT). Long-term virus control requires the 
re-establishment of protective antiviral T cell immunity in the 
host. The latter is challenging, particularly if the donor is CMV-
negative and thus, no CMV-reactive T cells are being trans-
ferred to recipient during HSCT. Grafting nonreactive T cells 
of CMV-negative donors by virus-antigen specifi c T cell recep-
tors (TCR) may be an effi cient means to transfer CMV specifi c 
T cell function into HSCT recipients. In this study, we have 
reprogrammed T cells of CMV-negative donors by transfer of 
human in vitro transcribed TCR RNA recognizing the immu-
nodominant HLA-A*0201-binding CMVpp65 epitope 495-503 
(TCRpp65). This procedure resulted in transient expression 
of the introduced TCR for up to one week. Because of the 
instability of introduced RNA molecules a conceivable study 
protocol would aim at weekly administration of TCR redirected 
T cells. However, this approach may be hampered by the induc-
tion of serious alloreactivity through the repeated transfer of 
polyclonal donor T cells with unknown endogenous specifi city. 
To address this concern, we generated TCRpp65 transfected pure 
naïve and memory T cell subsets. The latter have been reported 
to induce less alloreactivity due to a more restricted endogenous 
TCR repertoire. Although both naïve and memory T cell subsets 
showed comparable expression of TCRpp65 RNA, memory 
CD8+ T cells mediated superior cytotoxicity against CMV-infected 
fi broblasts for up to one week. Alternatively, we generated EBV/
HLA-A*0201 peptide-specifi c T cell lines and transfected them 
with TCRpp65 RNA to obtain EBV/CMV-bispecifi c T cells. As with 
TCR redirected memory T cell subsets, EBV/CMV-bispecifi c CD8+ 
T cells showed strong reactivity against CMV-infected fi broblasts 
for up to one week without hampering the endogenous EBV 
peptide-specifi c effector function. Studies to compare the allore-
active potential of both memory T cell subsets and EBV-specifi c 
T cell lines are ongoing. In summary, our data demonstrate that 
memory T cells from CMV-negative donors can be easily redi-
rected with TCRpp65 RNA, thereby gaining CMV-specifi c T cell 
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effector function for a considerable time period. We believe that 
TCRpp65 RNA has the potential to be further developed as a 
therapeutic ‘off-the-shelf’ reagent for CMV-positive patients who 
undergo allogeneic HSCT from CMV-negative donors.

P1027
Massive expansion of umbilical cord derived 
mesenchymal stromal cells (MSC): an innovative and 
unlimited source of MSC with potent immunosuppressive 
activity for the treatment of GvHD
C. Capelli (1), E. Gotti (1), M. Morigi (2), C. Rota (2), L. Weng 
(3), F. Dazzi (4), O. Spinelli (5), A. Rambaldi (5), J. Golay (1), 
M. Introna (1)
(1)Laboratory Cellular Therapy “G.Lanzani” (Bergamo, 
IT); (2)Mario Negri Institute for Pharmacological Research 
(Bergamo, IT); (3)Kennedy Institute of Rheumatology (London, 
UK); (4)Kennedy Institute of Rheumatology (Bergamo, IT); 
(5)USC Hematology (Bergamo, IT)

Background: Mesenchymal Stromal Cells (MSC) have been 
recently identifi ed as a therapeutic option in several clinical 
conditions. Whereas bone marrow is considered the main 
source of MSC (BM-MSC), the invasive technique required 
for collection and the decline in the allogeneic donations call 
for alternative sources. Human umbilical cord (UC) represents 
a painless, non-controversial and easily accessible source of 
MSC (UC-MSC).
Methods: Sections of full-term UC were mechanically disag-
gregated and fragments obtained were directly transferred to 
cell culture fl asks and cultured in 5% human platelet lysate 
(PL)-enriched medium. Two isolation techniques were com-
pared which differ for the presence (“wet” method) or absence 
(“dry” method) of the culture medium during the “fragmentation 
phase” of the umbilical tissue. Neither enzymatic digestion nor 
blood vessels removal were performed. After two weeks, the 
adherent cells were harvested (P1), re-plated at low density 
and expanded for two consecutive rounds (P2 and P3). 
Results: We successfully isolated and expanded MSC from 
9/9 UCs. In 7+1 days, UC-MSC expanded with a mean Fold 
Increase (FI) of 212+50 from P1 to P2 and with a mean FI of 
206+65 from P2 to P3 in additional 9+1days. Applying our cur-
rent standard expansion protocol for BM-derived MSC expan-
sion we had theoretically reached approximately 1.0x109 cells 
at the end of P3. Moreover, if all P1 cells from processing “wet” 
method had been seeded, we have estimated that a median of 
9.5x1010 (range from 1.0x1010 to 29.0 x1010) would have been 
theoretically obtained from each single cord “wet” processed. 
UC-MSC were characterized in comparison to BM-MSC: 
they expressed the same standard surface markers and they 
showed the same immunosuppressive activity in an in vitro 
lymphocyte proliferation assay but they contained more CFU-F 
and seemed to be less committed towards osteogenic and adi-
pogenic lineages than BM-MSC. Both array-CGH analysis and 
karyotyping revealed no chromosome alterations at the end of 
the expansions. Animal studies revealed no tumorigenicity in 
vivo. Interestingly we could also demonstrate here for the fi rst 
time an immunosuppressive capacity of UC-MSC since these 
cells very effi ciently delayed the insurgence of cGvHD in an in 
vivo mouse model for this disease (Fig.1).
Discussion: UC constitutes a convenient and very rich source 
of MSC for the production of third-party “clinical doses” of cells 
under GMP conditions.

P1028
Expansion of cord blood-derived T-cells for use as 
predictive tool of cord blood transplantation 
complications and outcome
J. Gertow, S. Berglund, M. Okas, M. Remberger, J. Mattsson, 
M. Uhlin
Karolinska Institutet (Stockholm, SE)

Umbilical cord blood (CB) is an alternative source of hemat-
opoietic stem cells for allogeneic stem cell transplantation when 
no HLA-identical adult donor is available. However, hesitation 
to use CB remains since this stem cell source offers no pos-
sibility for donor lymphocyte infusions (DLI) after transplanta-
tion. We have previously reported the successful expansion of 
functional T cells from given grafts (Okas et al J Immunother. 
2010 Jan;33(1):96-105). In the present study we have ana-
lyzed if the T cell expansion might work as a prognostic tool 
for in vivo complications after transplantation. We have used 
multi color fl ow cytometry to correlate in vitro phenotypical 
data and expansion potential from 32 expansions to the clini-
cal outcome of the transplantations. Our results indicate that 
a poor expansion of T cells in vitro is associated to clinical 
graft rejection (p=0.026). Furthermore, higher frequencies of 
CD4+CD25+FoxP3+ regulatory T cells (p=0.049) and lower 
frequencies of both CD4+CD25+ (p=0.015) and CD8+CD25+ 
(p=0.028) activated T cells in the expansion were associated 
with an increased risk of relapse. A low percentage of a certain 
subset of CD8+ T cells which dimly co-express CD4 on their 
surface was associated to sepsis (p=0.033), whereas a high 
percentage of  delta T cells was associated to clinical relapse 
(p=0.038). Finally, high frequencies of total CD45RO+ memory 
cells were associated to both skin and liver graft versus host 
disease (p=0.003). In conclusion, our data would suggest that 
expansion of CB T cells from the graft may not only be used as 
future DLI to treat malignant relapse or threatening rejection, 
but also as an in vitro indicator which might give essential infor-
mation of how to manage CB transplanted patients.

P1029
Plasmacytoid dendritic cells play a crucial role in 
apoptotic leukocyte-induced immune immunomodulation
S. Perruche, F. Bonnefoy, P. Saas
UMR645 (Besançon, FR)

Apoptotic cells have demonstrated their immunomodula-
tory properties in several clinical and experimental situations 
associated with allo- or auto-reactive confl ict. Apoptotic cells 
by themselves can prevent and/or down-regulate immune 
responses through immunomodulatory cytokine release. Anti-
gen presenting cells (APC) and professional phagocytes play 
an important role to amplify and maintain apoptotic cell-related 
immunodulatory properties mainly through anti-infl ammatory 
factor secretion including IL-10 and TGF- . Several APC have 
been implicated in immunomodulatory effects associated to 
apoptotic cells. However, the role of plasmacytoid dendritic 
cells (pDC) in apoptotic cell-induced immunomodulation has 
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not yet been evaluated. We used an experimental model of 
allogenic bone marrow (BM) transplantation in which apop-
totic cell injection both controls the alloreactive confl ict allow-
ing engraftment and favors regulatory T cell (Treg) increase. 
In such model, we observed that pDC (but not conventional 
DC) within the BM donor graft played a crucial role in apoptotic 
cell-induced engraftment. Their depletion using anti-mPDCA-1 
specifi c antibody treatment inhibited both apoptotic cell-
induced BM engraftment and Treg increase. To determine the 
mechanism, we fi rst cocultured enriched pDC with apoptotic 
cells. Surprisingly, pDC were not directly affected by apoptotic 
cells. Coculture of pDC with apoptotic cells did not modify 
CpG ODN2216-induced pDC maturation (higher CD86 and 
IAIE expression) and IFN-  production. However, supernatant 
issued from macrophages cocultured with apoptotic cells sig-
nifi cantly prevented CpG-induced pDC maturation and IFN-
production. To confi rm phagocyte involvement, we injected 
naïve mice with apoptotic cells. Ex vivo, pDC issued from mice 
having received apoptotic cells were refractory to CpG stimuli 
in contrast to pDC issued from mice receiving PBS. This effect 
was inhibited when macrophages were depleted prior apoptotic 
cell injection using clodronate-loaded liposome injection. More 
interestingly, pDC issued from mice having received apoptotic 
cells induced Treg commitment compared to pDC issued from 
control mice. As expected, clodronate-loaded liposome injec-
tion indeed signifi cantly inhibited pDC-induced Treg polariza-
tion. Overall, this suggests that apoptotic cells indirectly induce 
BM pDC with tolerogenic properties that are necessary for Treg 
generation and immunomodulation of the allo-reactive confl ict.

P1030
Intramyocardial cellular therapy with CD133 cells 
asociated with coronary bypass
R. Arrieta, M. Bastos, M. Morado, J.L. Larrea, A. Marco, 
I. Galindo, A. Rodriguez de la Rua
Hospital La Paz (Madrid, ES)

Introduction: Cellular therapy (CT) has been evaluated in the 
cardiology fi eld with contradictory results. AIMS: To evaluate the 
benefi ts of intramyocardial CT using CD133+ cells in patients 
undergoing surgical revascularization; and to determine the 
associated risk and secondary benefi ts. 
Material and methods: Prospective nonrandomized study, 
approved by the ethical committee of the centre. Inclusion cri-
teria: patients older than 18 y/o, history of myocardial infarction 
with more than one month of history, one or more akinetic/dys-
kinetic zones by SPECT or MRI, with left ventricular ejection 
fraction (LVEF) between 30-40%. CD133+ cells were injected 
intramyocardically at the time of the surgical revascularization. 
For mobilization, fi lgrastim was administered for 4 days. On day 
5, stem cells mobilized were collected using the COBE Spectra 
Apheresis System, processed by the COBE 2991 Blood Cell 
Processor and then incubated with the anti-CD133 antibody. 
The fi nal cellular preparation was processed by the CliniMacs 
device for the purifi cation of the CD133+ cells. The count of 
CD133+ cells was performed by fl ow cytometry with the mono-
clonal antibody anti-CD133/2 [293C3]. The CD133-enriched 
fraction was diluted in autologous plasma, preserved in con-
tinued mixed state for 24 hours, concentrated by centrifugation 
before intramyocardial injection and re-suspended in syringes 
containing 2ml, in sterile conditions. 
Results: 14 cases and 14 controls were included. Mean follow-
up time was 21 months. Both groups were balanced respect 
age, comorbidities, coronary disease and basal LVEF. Patients 
who received CT showed less post intervention infl ammatory 
response evaluated by PCR and had less renal function impair-
ment in the near post intervention and at the discharge. CT was 
not related with increased myocardial damage evaluated by tro-
ponin determination. CT was associated with an increase of 8% 
of the LVEF whereas in the control group, the LVEF decreased 
1.3%. At six months, there was an improvement of the contrac-
tility in the segments treated with CT compared with the control 

group (p: 0.006). There weren’t complications related with the 
procedure with a follow-up time of 14 months. 
Conclusion: Intramyocardial cellular therapy is a secure proce-
dure that seems to confer benefi ts to the cardiac function and 
probably in other orders as for example renal function. Longer 
follow-up time and a larger number of patients are needed to 
confi rm these data.

P1031
Successful generation of human herpesvirus 6 
(HHV6)-specifi c T-cell lines for treatment of HHV6-related 
complications after HSCT
S. Basso, G. Quartuccio, I. Guido, A. Gurrado, L. Piantoni, 
M. Cava, R. Galiano, P. Guerini, G. Ottonello, R. Maccario, 
M. Zecca, P. Comoli
Fondazione IRCCS Policlinico S. Matteo (Pavia, IT)

Human herpes virus 6 (HHV6) is known to reactivate after 
hematopoetic stem cell transplantation (HSCT) and has been 
suggested to be associated with delayed engraftment, and 
increased mortality. At present, no effective specifi c antivi-
ral treatment for HHV6 reactivation has been identifi ed, and 
patients with HHV6-related disease were mostly treated with 
ganciclovir, with suboptimal results. T cell therapy has been 
demonstrated as a unique opportunity to restore antiviral 
immune surveillance after HSCT, leading to clearance of infec-
tion and prevention/treatment of disease. 
We conducted scale-up experiments to validate a method of 
in vitro culture to expand T cells specifi c for HHV6 from 14 
HLA-haploidentical HSCT donors, by peripheral blood mono-
nuclear cell (PBMC) stimulation with a pool of 15-mer peptides 
derived from the HHV6 type 6B U54 protein. T-cell lines, that 
included a majority of CD4+ T lymphocytes, were successfully 
generated from 13 of 14 individuals. Specifi c INF  secretion 
was measured in Elispot assays. The T-cell lines showed spe-
cifi c INF  production consistently higher (median 89 SFU/105 
cells, range 0-508) than non-cultured donor PBMC (median 2 
SFU/105 cells, range 0-49). In a standard 51chromium release 
assay, 12 of the 13 T-cell lines presented specifi c cytotoxic 
activity against HHV6 (median 13%, range 4-83), with only 1/12 
showing residual alloreactivity. The lysis observed was mainly 
HLA class II-restricted, thus CD4+ T-cell mediated. One of the 
two T-cell lines showing lower specifi c cytotoxic activity and 
the T cell line that did not display specifi c cytotoxicity showed 
high INF  production when tested in an ELISPOT assay (484 
and 170 SFU/105 cells, respectively). Our data indicate that 
HHV6-specifi c CD4 T-cell lines with an effi cient in vitro antiviral 
response and low/undetectable alloreactivity against recipient 
targets may be expanded from PBMC of most HSCT donors 
after stimulation with HHV6 U54 protein-derived peptides. The 
effi cacy of these T cells for pre-emptive or curative treatment 
of HHV6-related complications remains to be evaluated in 
clinical trials.

P1032
Detailed monitoring of selective graft versus leukemia 
T-cell immune reactions following donor lymphocyte 
infusion
C.A.M. van Bergen, S.A.P. van Luxemburg-Heijs, M. Eefting, 
I. Jedema, C.J.M. Halkes, M. Griffi oen, J. Veelken, 
J.H.F. Falkenburg
Leiden University Medical Center (Leiden, NL)

Allogeneic stem cell transplantation is a curative treatment 
for patients suffering from hematological malignancies. In 
case of recurrent disease, donor lymphocytes infusion (DLI) 
can elicit an immune response specifi cally targeting residual 
patient cells resulting in graft versus leukemia (GVL) reactiv-
ity, but also in graft versus host disease (GvHD). Differential 
effects of DLI can range from no response to long lasting 
complete remissions in the absence or presence of GvHD. 
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Previously, we  demonstrated high frequencies (30%) of circu-
lating activated T cells targeting various minor histocompat-
ibility antigens (MiHAs) responsible for both GVL and GvHD 
in patients responding to DLI in the presence of limited, but 
recognizable GvHD. To selectively identify benefi cial immune 
responses, we analyzed CD8+ T cell responses in 5 CML 
patients that achieved continuous molecular remissions after 
DLI without any sign of GvHD. From samples taken prior to 
DLI, and at various time points after DLI during conversion to 
full donor chimerism and disappearance of the BCR/ABL sig-
nal, CD8+ T cells were single cell sorted using HLA-DR as an 
activation marker. After expansion, 72±52 CD8+ T cell clones 
were obtained per sample. Interestingly, recognition of both 
patient and donor derived EBV-LCL was observed in 24±14% 
of the clones, illustrating ongoing T cell immunity against EBV. 
On average 5±5% MiHA specifi c reactive T cell clones, as 
determined by selective recognition of patient derived target 
cells, but not donor cells, were found at specifi c time points 
after DLI. Whereas the level of MiHA reactivity in these samples 
was low, the presence of MiHA specifi c T cells coincided with 
increasing donor chimerism and decreasing BCR/ABL signals. 
Moreover, no MiHA reactivities were detected in pre DLI sam-
ples and in cloned CD8+ T cells that did not express HLA-DR. 
Our data demonstrate that only a minority of activated T cells in 
patients responding to DLI with GVL reactivity in the absence 
of GvHD plays a role in the specifi c recognition of patient 
derived hematopoietic cells. Although peak GvL responses 
may have been missed due to the absence of GvHD in some 
patients, we conclude that the relative small contribution of 
MiHA specifi c T cells is likely to be responsible for the  gradual 
benefi cial immune response in these patients. Molecular 
characterization of these antigens using whole genome asso-
ciation scanning will reveal the relevant specifi cities of these 
T cell responses.

P1033
Lentiviral vector enhanced haematopoietic stem cell gene 
therapy for mucopolysaccharidosis type IIIA
A. Langford-Smith (1), F. Wilkinson (1), K.J. Langford-Smith (1), 
A. Sergijenko (1), W. Bennett (1), S. Howe (2), A. Thrasher (2), 
S. Jones (3), J.E. Wraith (3), R. Wynn (4), B. Bigger (1)
(1)University of Manchester (Manchester, UK); (2)University 
College London (London, UK); (3)St Mary’s Hospital 
(Manchester, UK); (4)Royal Manchester Children’s Hospital 
(Manchester, UK)

MPS IIIA is a lysosomal disorder caused by defi ciency of sul-
famidase (SGSH), catabolising heparan sulphate (HS). Neither 
enzyme replacement therapy, nor haematopoietic stem cell 
transplantation (HSCT) correct the progressive neuropathy. We 
propose this is due to a dose effect, where insuffi cient enzyme 
is produced by donor-derived brain microglial cells after HSCT. 
We compare HSCT using normal cells (WT-HSCT) against len-
tiviral overexpression of SGSH in transplanted haematopoietic 
stem cells (LV-HSCT) in MPS IIIA mice.
Lineage depleted bone marrow was transduced with an SGSH-
lentiviral vector. Transduced or untransduced cells delivered to 
myeloablated MPS IIIA mice standardly achieved >90% chimer-
ism. Mice were perfused with Tyrodes and sacrifi ced 6 months 
post-transplant.
Six months after WT-HSCT we fi nd 61% of normal (WT) SGSH 
activity in the spleen, 39% in liver and no signifi cant increase in 
brains of MPS IIIA recipients. In contrast, recipients of LV-HSCT 
showed 100% of WT in spleen, 48% in liver and a signifi cant 
increase to 10% in brain. In the cerebral cortex after WT-HSCT, 
lysosomal size is not signifi cantly reduced, whilst neuroinfl am-
mation (microglial cell numbers) is signifi cantly reduced to 54% 
of MPS IIIA levels. LV-HSCT signifi cantly reduces cortex lyso-
somal size to 12%, with normalisation in some animals and neu-
roinfl ammation to 41% of MPS IIIA levels. MPS IIIA mice display 
increased hyperactivity and rapid exploratory behaviour and 
reduced anxiety and immobility in the open fi eld test. WT-HSCT 

was unable to signifi cantly change any of these parameters 
whilst LV-HSCT normalised all of them to WT levels. 
The enzyme levels achieved, the reduced lysosomal size, 
neuroinfl ammation, and behavioural correction suggest that 
LV-HSCT may be a clinically viable approach to treat MPS IIIA 
where WT-HSCT is ineffectual.

P1034
Simultaneously isolation of multi-specifi c and multi- functional 
T-cells product for treatment of patients undergoing 
allogeneic haematopoetic stem cell transplantation
M. Kruse (1), E. Baumeister (1), S.M. Tan (1), M. Kapp (1), 
M. Bruestle (1), H. Boenig (2), K. Kapp (1), G.U. Grigoleit (1)
(1)Hospital University (Würzburg, DE); (2)Institute for 
transfusionmedicine and immuno-haematology (Frankfurt, DE)

Allogeneic hematopoetic stem cell transplantation (aHSCT) is 
the treatment option for a variety of diseases in particular heam-
atological malignancies. Due to an ongoing immunosupression 
to prevent graft versus host reaction (GvHD), viral infections as 
well as disease relapse are the major causes of morbidity and 
mortality after aHSCT.
Cytomegalovirus (CMV) and Epstein-Barr-Virus (EBV) persist 
in a latent phase following infection. Reactivation causes sig-
nifi cant morbidity and mortality after aHSCT, in particular CMV 
pneumonitis and EBV associated post transplant lymphoprolif-
erative disease (PTLD).
Adenovirus (AdV) is a common opportunistic pathogen caus-
ing serious infectious complications especially among children 
after aHSCT.
Moreover, not all of these opportunistic infections are suscepti-
ble to antiviral therapeutic.
One way to overcome the limitation of antiviral therapy is 
through adoptive transfer of viral specifi c cytotoxic T lym-
phocytes (CTLs).
With a newly established protocol, based on streptamer selec-
tion, we isolated simultaneously multi functional and multi spe-
cifi c T-cells, namely against CMV, EBV and AdV, from a single 
blood donation. In this simultaneous selection, even the AdV 
specifi c T cells, which are known to be rarely detected among 
healthy donors, could be enriched to an amount suffi cient for a 
direct T cell transfer.
Purity achieved after selection was at least 85% and up to 
more than 95%, which minimizes the risk for GvHD after clinical 
application.
Furthermore, the selected multi specifi c T cells could be 
expanded in vitro without loss of specifi city and include differ-
ent phenotypes such as central memory and memory effector 
cells, which may provide long lasting immunity.
Moreover, starting with a leukapheresis, we successfully trans-
ferred our selection protocol in a closed system conforming to 
current good manufacturing practice (cGMP) requirements, 
which allows clinical application in the future. With that, it opens 
new perspectives in cellular immunotherapy either against viral 
infection or malignancies for patients after aHSCT.

P1035
Good manufacturing practice grade mesenchymal stromal 
cells isolation and expansion in an animal component free 
functionally closed bioreactor system
M. T. Rojewski (1), S. Chester (1), D. Antwiler (2), N. Fekete (3), 
D. Erz (3), H. Schrezenmeier (3)
(1)University of Ulm (Ulm, DE); (2)CaridianBCT Inc. 
(Walkersville, US); (3)IKT Ulm (Ulm, DE)

Human MSC can be derived from BM in limited numbers, 
making ex-vivo expansion necessary. Safety standards for 
expansion systems of clinically applicable cells render animal 
component free, GMP-grade expansion obsolete. We estab-
lished lysates of clinical grade platelet concentrates (PL) as 
an appropriate good manufacturing practice (GMP) compliant 
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supplement. PL was used with the semi-automated, function-
ally closed bioreactor system QUANTUM Cell Expansion Sys-
tem from CaridianBCT Inc. for large-scale two-step isolation 
and expansion of MSC. The surface of the bioreactor is 21.000 
cm2 and has to be coated to enable adherence of cells. We 
used 100–300 mL of PL for coating. In a fi rst step, BM was 
collected by iliac crest puncture (n=4). Aspiration volume was 
22±5 mL with a total number of colony forming units of fi brob-
lasts (CFU-F) of 82±66x10E3. The whole BM was loaded onto 
a bioreactor at a seeding density of 7±2x10E3 mononuclear 
cells/cm2. After 14 days 39±27x10E6 MSC were harvested 
at a density of 2±1x10E3 per cm2, i.e. 10±1 population dou-
blings. Doubling time was 36±7 h. In a second step, 17±4x10E6 
MSC (i.e. 801±234 MSC/cm2) of the harvest were loaded on 
another pre-coated bioreactor. After 6 days of culture, a total 
of 439±342x10E6 MSC/BM (97±4% viability) at a density of 
7±2x10E3 MSC/cm2 was harvested from this second expan-
sion step. The doubling time was 46±9 h, number of population 
doublings was 3±1. MSC harvested from passage 1 showed 
adipogenic, chondrogenic and osteogenic differentiation poten-
tial and were positive for CD73, CD90, CD105 and HLA A,B,C 
but negative for CD3, CD34, CD45 and HLA DQ,DP,DR. MSC 
pre-expanded in the bioreactor system were used to test dif-
ferent surface coatings of the bioreactor. Fibronectin was the 
most suitable coating reagent, followed by PL and human fro-
zen plasma, whereas poly-L-lysine did not support growth. Both 
freshly expanded (n=8) and cryopreserved cells (n=25) were 
expanded successfully on the bioreactor. Our data show, that 
the QUANTUM system is a functionally closed tool for GMP 
compliant expansion of MSC. Cells expanded in a two-step pro-
tocol using this bioreactor fulfi l criteria of MSC regarding their 
differentiation capacity and standard surface marker expres-
sion profi le. Moreover, the bioreactor system is easy to use 
and allows (in combination with GMP-grade PL) isolation and 
expansion of GMP grade BM-derived MSC outside a GMP facil-
ity without use of components of animal origin.

P1036
Alloreactive and leukaemia-reactive T-cells mainly derive 
from naïve precursors in healthy donors: implications for 
immunotherapy with memory T-cells
E. Distler, A. Bloetz, J. Albrecht, S. Asdufan, A. Hohberger, 
M. Frey, E. Schnürer, S. Thomas, M. Theobald, U.F. Hartwig, 
W. Herr
University Medical Center of Johannes Gutenberg (Mainz, DE)

HLA-mismatch antigens are major targets of alloreactive T cells 
in HLA-incompatible stem-cell transplantation. They can trigger 
severe graft-versus-host disease (GvHD) and reduce survival 
in transplant recipients. Previous work in murine models has 
demonstrated that GvHD-mediating T cells mainly derive from 
the naive T-cell compartment. Therefore, depletion of naive T 
cells may be a relatively easy strategy to prevent GvHD also 
in humans. 
Here we screened CD4 and CD8 T-cell subsets sorted from 
peripheral blood by fl ow cytometry according to expression of 
naive and memory markers CD45RA, CD45RO, CD62L, and 
CCR7 for alloreactivity to individual HLA-A/-B/-C/-DR/-DQ mis-
match alleles in mixed lymphocyte reactions (MLR) in vitro. 
Subsets were defi ned by a single naive (or memory) marker 
to facilitate translation into a clinical-grade allodepletion proce-
dure. As alloantigen-presenting cells, we used HLA-defi cient 
K562 cells transfected with cDNA or RNA of single disparate 
HLA class I or II alleles. 
We observed in IFN-g ELISPOT assays of day 12-old MLR 
responders that allo-HLA reactivity preferentially derived from 
subsets enriched for naive compared to memory T cells in 
healthy donors (n=15), irrespective of the HLA mismatch allele. 
This separation was most effi cient if CD45RA (versus other 
markers) was used to sort naive and memory subsets. Median 
numbers of allo-HLA-reactive effector cells were 4.4-fold and 
11.5-fold lower in CD45RAneg memory CD8 and CD4 T cells 

than in entire CD8 and CD4 T cells, respectively. In allele-spe-
cifi c analysis, alloreactivity to single HLA-A/-B/-C/-DR alleles 
clearly exceeded that to HLA-DQ alleles. This result refl ected 
the clinical observation that HLA-DQ mismatches have a lower 
GvHD potential compared to other disparate HLA antigens. We 
also demonstrated in HLA-matched donor-patient pairs that 
leukemia-reactive CD8 cytotoxic T-lymphocytes mainly derived 
from subsets enriched for naive compared to memory T cells. 
We concluded that ‘naive-depleted’ T-cell subsets of healthy 
individuals showed decreased allo-HLA reactivity, but lacked 
signifi cant anti-leukemia responses in vitro. The clinical use of 
‘naive-depleted’ (or memory) T cells (e.g. CD45RAneg) might 
be benefi cial for HLA-mismatched patients at high-risk of GvHD 
and low-risk of leukemia relapse. Preferred allografts are those 
which contain leukemia-reactive memory T cells. Alternatively, 
replenishment with leukemia-reactive T cells isolated from 
naive subsets is desirable.

P1037
Stimulating surface molecules, Th1 polarizing cytokines, 
proven traffi cking – A new protocol for the generation of 
clinical grade dendritic cells
S.M. Tan, M. Kapp, C. Flechsig, K. Kapp, J. Rachor, M. Eyrich, 
J. Löffl er, H. Einsele, G.U. Grigoleit
University Hospital (Würzburg, DE)

Dendritic cells (DC) are the most potent antigen presenting cells 
(APCs) regulating T cell-based immunity against infections and 
malignancies. Effective induction of cell-mediated immunity 
strongly depends on the ability of DC to: (a) migrate to draining 
lymphoid organs mediated by chemokine receptors, (b) prime 
T cells through high expression of costimulatory molecules and 
MHC- complexes, (c) secret Th1-polarizing cytokines such as 
Interleukin-12 (IL-12). Only fully matured DC are able to induce 
a specifi c T cell response, whereas immature DC tend to induce 
tolerance and expand regulatory T cells that may jeopardize the 
effectiveness against viral- or tumor-specifi c T-cell immunity.
DC have been vigorously investigated as immunological basis 
for therapeutic vaccination against cancer and infections, even 
amomg patients after allogeneic stem cell transplantation. But 
still, there is no protocol to generate fully matured and func-
tional DC according to methodical requirements of current 
Good Manufacturing Practice (cGMP) guidelines.
For the fi rst time, we established a protocol conforming to cGMP 
requirements which permit the generation of fully matured and 
functional DC. Our protocol is based on cell culture in adher-
ence bags using serum free media, and a maturation cocktail, 
containing tumor necrosis factor-  (TNF-a) / Interferon-  (IFN-
a) / polyinosinic:polycytidylic acid (poly-I:C). 
DC generated according to our new protocol superiorly dis-
played three critical features for an effective induction of 
cell-mediated immunity without evidence of exhaustion as 
compared to conventional produced DC with: (1) high surface 
expression of MHC- and costimulatory molecules as well as 
homing receptors, (2) secretion of Th1-polarizing cytokines, 
(3) active migratory potency. Moreover, our DC induced high 
frequencies of functional CMV specifi c T cells after stimulation 
with pp65 peptide pool in vitro.
We demonstrate that intracellular changes linked to cell adher-
ence are important and signifi cantly impact DC function. Add-
ing poly-(I:C) with TNF-a for maturation skews the DC towards 
Th1-polarisation and IFN-a synergizes with poly-(I:C) and TNF-
a to allow generation of DCs in serum free condition. 
Our newly developed protocol offers an easy method to pro-
duce fully matured Th1-polarizing DC with proven migratory 
and stimulatory capacity for any clinical application.



S318

P1038
Feasibility of very low dose donor lymphocyte 
infusion early after T-cell depleted allogeneic stem cell 
transplantation
P.A. von dem Borne, C.J.M. Halkes, E.W.. Marijt, H. Veelken, 
J.H.F. Falkenburg
Leiden University Medical Center (Leiden, NL)

T cell depletion (TCD) effectively reduces the mortality due to 
graft-versus-host-disease (GvHD) after allogeneic stem cell 
transplantation (SCT), albeit at the cost of an increased relapse 
risk. Graft-versus-tumor responses can be achieved with lim-
ited GvHD later after TCD-SCT with donor lymphocyte infusions 
(DLI). Since the interval between DLI and SCT is inversely cor-
related with the severity of DLI-induced GvHD, we administer 
DLI at a low dose of 3x10E6 CD3+ T cells/kg at 6 months after 
SCT. However, DLI at an earlier time point would be preferable 
to prevent early disease relapse after SCT in patients with high 
risk malignancies.
To study the toxicity and effi cacy of very low dose DLI early 
after SCT, we prospectively administered 0.3x10E6 CD3+ T 
cells/kg from related or 0.15x10E6 CD3+ T cells/kg from unre-
lated donors to 20 patients scheduled at 3 months after SCT. 
All patients had high risk disease (12 AML, 2 ALL, 1 plasma cell 
leukemia, 2 T-cell NHL, 1 blastic NK cell lymphoma, 1 MCL, 1 
CMML). Ten patients had been transplanted with a reduced-
intensity, 10 patients with a myeloablative regimen. Alemtuzu-
mab was added to all grafts for in vitro TCD. Seven patients 
were transplanted with a related and 13 with an unrelated 
donor. At the time of DLI, 16 patients were in complete remis-
sion and 4 had progressive disease. DLI was given at an actual 
median of 120 (range 90-140) days after SCT. 
Two patients died within 3 months after DLI without GvHD. In 
the remaining 18 patients, four patients (1 transplanted with 
a related, 3 with an unrelated donor) developed acute GvHD 
grade 1-2 of the skin and one additional patient grade 4 GvHD 
of the liver at a median of 28 days after DLI (range 18-91). 
Acute GvHD necessitated systemic therapy in three patients 
and resolved in all patients. Among ten patients with mixed 
bone marrow chimerism before DLI, 5 patients converted to full 
donor chimerism as defi ned by 1% donor DNA in the mono-
nuclear bone marrow cell fraction, indicating the induction of 
an immune response. Twelve patients received additional DLI 
dose escalation from 6 months after SCT. With a median follow 
up for survivors of 3.2 years (range 0.5-3.8), overall survival 
of these 20 high risk patients was 78% at 1 year and 65% at 
3 years. Four patients died from relapse, 2 from infections.
In conclusion, administration of very low dose DLI early after 
TCD-SCT appears to be safe and effective, and allows further 
DLI dose escalation for disease control.

P1039
Extracorporeal photopheresis as cell therapy for lung 
transplant rejection
C. Del Fante, C. Perotti, G. Viarengo, A. Cascina, T. Oggionni, 
L. Scudeller, F. Meloni, L. Salvaneschi
Fondazione IRCCS Policlinico S.Matteo (Pavia, IT)

Objective: Lung transplanted pts have a high incidence of 
chronic rejection (bronchiolitis obliterans syndrome, BOS) not-
withstanding an important immunosuppressive therapy (IST). 
BOS is an irreversible condition responsible for disappointing 
long term survival. IST have relevant side effects, mainly higher 
risk of infections and multiorgan damage. Extracorporeal photo-
chemotherapy (ECP) is an immunomodulating cell therapy, with 
few side effects.It is essentially based on mononuclear cell col-
lection, their UV-A irradiation in presence of 8-methoxypsoralen 
and reinfusion of the cells to the pts. The ECP mechanism of 
action is not completely understood but it probably involves leu-
kocyte apoptosis, change in dendritic cell generation, produc-
tion of cytokines and T reg induction. ECP has recently been 
employed in lung transplant rejection with the aim to stabilize

graft function (calculated as the decline of forced expiratory 
volume in 1 second - FEV1). We report our experience on 
37 pts treated by ECP from 2003 to 2010 with different grade 
of BOS for a progressive lung function decline not responsive 
to standard IST. 
Methods: Over 37 pts with BOS, 32 were evaluable: 16 BOSI, 
7 BOSII, 9 BOSIII. All pts were maintained under IST during 
ECP treatment. We retrospectively evaluated the ECP safety 
and effi cacy (defi ned as decline of FEV1 10% -stable- or 
improvement of FEV1 if compared to FEV1 at starting ECP), 
and median survival after ECP initiation. 
Results: The total number of procedures was 1001 (mean 
31.3/pts, range: 8-135). After 6 months of treatment 23 pts 
were evaluable, 17/23 responded (73.9%): 5 improved FEV1 
and 12 were stable. Among responders 9/12 had BOS I, 3/5 
BOS II, 5/6 BOS III. After 12 months, 21 pts were evaluable, 
13/21responded (61.9%): all stable. 6/10 had BOSI, 3/5 had 
BOS II, 5/6had BOS III. Interestingly responders included 4 pts 
classifi ed as not responders at six months. After 1 year, 23/32 
pts were alive (71.9%). No relevant side effects during and after 
ECP procedures were observed. No increase in infection rate 
and transfusion demand were registered.
Conclusion: ECP confi rmed to be a safe and effective therapy 
for lung transplanted pts not responsive to IST, independ-
ently from BOS grade. It stabilized the decline of lung function 
in a good percentage of patients. The optimal ECP schedule 
must be defi ned, considering that some patients show a late 
response (over 6 months). Our data need to be confi rmed in a 
larger cohort of patients.

P1040
Bone marrow blood administration to patients with critical 
limb ischaemia
M. Mistrik (1), J. Madaric (2), A. Klepanec (2), I. Olejarova (2), 
M. Skrakova (3)
(1)Comenius University (Bratislava, SK); (2)National 
Cardiovascular Institute (Bratislava, SK); (3)University Hospital 
(Bratislava, SK)

Objectives: Promising reports about clinical improvement of crit-
ical limb ischaemia after autologous bone marrow blood (BMB) 
administration have prompted us to work with this approach. 
The aim of our study is to compare intramuscular (i.m.) and 
intraarterial (i.a.) BMB application as the question of the way of 
graft administration is currently unresolved.
Methods: In thirty-one patients (age 66±10 years, M:F 27:4) 
with advanced CLI (Rutherford class 5,0±0,2; transcutaneous 
oxygen pressure tcpO2=14±9 mmHg), that has failed or were 
not indicated for revascularization, we used 40 ml of con-
centrated autologous bone marrow blood with average total 
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nucleated cell number 4,4±1,2x109 (CD34+ cells 28±19x106).
According to the randomization BMB was administrated i.m. 
(16 patients) into the ischemic limb or by means of i.a. infusion 
(800ml/hour) through the catheter positioned into the popliteal 
artery (15 patients). In follow-up we evaluated limb salvage, 
wound healing, delta tcpO2, quality of life (EQ 5D), and pain 
scoring (0-10). Criteria of clinical response were limb salvage 
and/ or wound healing.
Results: In 90 days follow-up from BMB administration clinical 
response was in 21 (79%) patients (including 6 high amputa-
tion). Two patients died from unrelated reason to study pro-
cedure. There was signifi cant improvement in tcpO2 (14±9 
to 35±18mmHg; p<0,001), pain scoring (4,1±2,7 to 0,8±1,3; 
p<0.001), EQ 5D (48±14 to 67±13; p<0.01), and signifi cant 
decrease in Rutherford class (5,0±0,2 to 4,5±1,4; p<0.05) in the 
study group. There was signifi cantly higher CD 34+ cell amount 
and lower serum C-reactive protein (CRP) in responders (21 
patients) versus non-responders (8 patients): CD34+ cells 
32,3±21x106 vs 19±13,4x106 (p<0,05); CRP 19±31 vs 72±81 
mg/l (p<0,05). There was no difference in i.m. versus i.a. appli-
cation in study parameters.
Conclusion: Autologous bone marrow blood administration is 
safe and there is no difference in intraarterial versus intramus-
cular application in advanced critical limb ischaemia. Higher 
CD34+ cell content in BMB and lower serum CRP are associ-
ated with good response.

P1041
Multiple myeloma and microenvironment formation: the 
role of CXCR4/CXCL12 chemokine pathway
K. Beider (1), A. Shimoni (1), O. Gutwein (1), M. Leiba (1), 
E. Ribakovsky (1), N. Bloom (1), A. Peled (2), A. Nagler (1)
(1)Chaim Sheba Medical Center (Ramat-Gan, IL); (2)Hadassah 
Hebrew University Hospital (Jerusalem, IL)

Multiple myeloma (MM) is characterized by clonal prolifera-
tion of malignant plasma cells (PCs) in the bone marrow (BM) 
compartment. Novel agents lenalidomide and bortezomib pre- 
and post allogeneic stem cell transplantation (SCT) as well as 
immunological based therapies signifi cantly improved progres-
sion-free survival and overall survival of MM patients. Novel 
approaches are in need. We hypothesized that elucidating the 
role for CXCL12 chemokine and its receptor CXCR4 in MM-
stroma interactions and microenvironment formation may have 
novel therapeutic applications. We now show that MM cell lines 
ARH77 and RPMI8226 and primary MM cells may produce high 
amounts of CXCL12 and co-express CXCR4 receptor. Co-cul-
ture of the MM cells with BMSCs signifi cantly up-regulated both 
CXCR4 cell-surface expression and CXCL12 secretion by the 
MM cells. We found that BMSC-induced increase in CXCR4 
and CXCL12 expression by MM cells was cell-contact depend-
ent. Conditioned medium (CM) produced by MM cells cultured 
with BMSCs specifi cally attracted increased numbers of PB 
CD14+ cells in a CXCR4-dependent manner. Moreover, PB-
generated macrophages induced the proliferation of MM cells, 
even more effectively than BMSCs. Furthermore, co-culture 
with macrophages strongly increased the expression of vari-
ous pro-infl ammatory and pro-angiogenic factors by MM cells, 
including CCL2, CCL4, IL-1b, IL-8 and VEGF. Interestingly, 
expression of IL-10 by MM cells was also up-regulated follow-
ing the interaction with macrophages, suggesting the possible 
reciprocal effect of MM-produced factors on macrophage phe-
notype polarization. Our fi ndings demonstrate that interaction of 
MM with BMSCs positively regulates the expression of CXCR4 
and CXCL12 by MM cells, affecting both MM proliferation and 
CXCR4-dependent monocyte recruitment. Migrated monocytes 
may in turn interact with MM cells, support their growth and 
activate cytokine release, therefore producing favorable pro-
infl ammatory and pro-angiogenic environment and promot-
ing disease progression. Our data provide the basis for future 
targeting MM-BMSCs and MM-macrophage interactions with 
anti-CXCR4 agents as therapeutic strategy in MM. However, 

further characterization of MM-microenvironment reciprocal 
interactions and deeper understanding of cellular and molecu-
lar mechanisms underlying these processes will enable identi-
fi cation of specifi c therapeutic targets which may be of benefi t 
improving results of post transplantation anti MM therapies.

P1042
Bortezomib+mesenchymal sStem cells are a potent 
combination to treat experimental arthritis
E. Yannaki (1), A. Papadopoulou (1), E. Athanasiou (1), 
N. Zogas (1,2), I. Sevdali (2), P. Kaloyannidis (1), I. Batsis 
(1), D. Bougiouklis (1), M. Yiangou (2), A. Fassas (1), 
A. Anagnostopoulos (1)
(1)George Papanicolaou Hospital (Thessaloniki, GR); 
(2)Aristotle University (Thessaloniki, GR)

The role of Mesenchymal Stem Cells (MSCs) in animal models 
of rheumatoid arthritis (RA) has been an issue of debate due 
to contradictory reports suggesting either no effect or disease 
amelioration. In our hands, MSCs were ineffective in adjuvant-
induced arthritis [(AIA),unpublished data] whereas the protea-
some inhibitor, Bortezomib (Bzb), signifi cantly ameliorated AIA 
by reducing infl ammation and bone loss (Yannaki E, Arthritis 
Rheum 2010). We explored MSCs both in AIA and in spontane-
ous arthritis (SA, KRN model), in order to exclude the possibil-
ity that, in AIA, the injected FCA [containing Toll-like Receptor 
(TLR) ligands] is responsible for the in vivo ineffi ciency of MSCs 
by potentially polarizing them towards a proinfl ammatory phe-
notype. We aimed also to develop a strategy to circumvent 
the in vivo limitations of MSCs by combining them with Bzb-
pretreatment in an effort to attenuate the infl ammatory arthritic 
milieu before MSCs. Bone marrow MSCs were administered 
at established disease (days 21,24). A short Bzb-course was 
initiated at the onset of arthritis (days 13,16,19). Animals were 
sacrifi ced on day29. Tested groups were: control, MSCs-only, 
Bzb-only and Bzb+MSCs. MSCs or MSC supernatant inhibited 
the proliferation of fi broblast-like synoviocytes (FLS) and splen-
ocytes (SPLCs) [p 0.0009] and the FLS invasiveness. Despite 
the strong in vitro effect of MSCs, AIA and SA animals treated 
with MSCs-only weren’t improved as compared to control ones. 
In contrast, Bzb+MSCs signifi cantly decreased arthritis score 
over AA-, MSCs-only-, Bzb-only-treated animals (AIA:3.7±1.01 
vs 8.9±1.02 vs 10.8±0.3 vs 8.4±0.9, p<0.0009/ SA:3.67±2.03 
vs 8.4±0.9 vs 7.43±0.54 vs 8.0±0.7, p=0.001). The clinical 
improvement in the Bzb-only vs control group was signifi cant 
on day21 (p=0.003) but transient as arthritis didn’t differ from 
the control group at day of sacrifi ce. Histopathology and immu-
nohistochemistry (CD3, FVIII, IL-6) fi ndings directly correlated 
with the clinical score. The Bzb+MSCs combination altered the 
cytokine secretion pattern in the SPLC sup and restored the 
proliferation and apoptosis of SPLCs and the expression of 
TLRs (2,3,4) in treated animals as compared to arthritic ones. 
Our data suggest that the early administration of a short Bzb-
course allows MSCs to retain their immunomodulatory func-
tion and act therapeutically in experimental arthritis and that 
the Bzb+MSCs combination may serve as a new therapeutic 
approach for RA.

P1043
Immunomodulation by escalated lymphodepletion and 
donor lymphocyte infusion to treat post-allogeneic 
transplantation relapse
T. Guillaume (1), B. Gaugler (2), P. Chevallier (3), J. Delaunay 
(3), S. Ayari (3), P. Moreau (3), M. Mohty (3)
(1)CHU Nantes (Nantes, FR); (2)Inserm UMR645 (Besançon, 
FR); (3)CHU (Nantes, FR)

Lymphodepletion (LD) may enhance anti-tumor effects of trans-
ferred T cells. To prevent severe GVHD, we sequentially esca-
lated both the LD and T cell doses. LD consisted of Fludarabine 
(Flu) 25 mg/m²/d for 3 d followed by infusion of 1x107 CD3+/
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kg. If no GVHD developed, the same LD was followed by a 2d 
DLI of 5x107 CD3+/kg. In the next stage, LD combined both 
cyclophosphamide (Cy) 600 mg/m² for 1 d and Flu 25 mg/m²/d 
for 3 d followed by DLI at 5x107 CD3+/kg. Eighteen pts (45 y; 
18-67) were treated for relapse (6 AML/MDS, 5 ALL, 3 HD, 2 
T-NHL, 2 MM; 6 myeloablat, 12 RIC; 10 sib, 8 MUD). Forty 
four DLIs were performed including 28 LD-DLI. Ten, 6 and 2 
pts received respectively 1, 2 or 3 LD-DLI. The 1st cohort (n=5) 
consisted of pts receiving LD with Flu alone. No severe toxicity 
was observed. In the 2d cohort (n=4) following a fi rst LD-DLI 
with Flu alone, Cy was introduced along with Flu prior to DLI. 
Two pts developed aGVHD: 1 cut. gr 2 and another cut. gr 3, 
liver gr 3 and gut gr 4. The 3rd cohort included 5 pts who had 
received prior DLI without LD and who were then treated with 
LD with Flu/Cy followed by high dose (5x107 CD3+/kg.) DLI. 
Only 1 pt developed cut gr. 3 GVHD. In the 4th group, 4 pts who 
had not yet received DLI, received LD with Flu/Cy followed by 
high dose DLI. In this latter group, 1 case of aGVHD gr 4 was 
observed. The cumulative incidence of gr 2-4 aGVHD was 29.4 
% with a median onset following the last LD-DLI of 31 (15-59) d. 
Twelve pts received cytoreduction chemotherapy prior to DLI. 
In 9 pts, this failed to result in a CR, leaving 3 CR after chem-
otherapy. Following LD-DLI, 4 additional pts achieved a CR. 
After a median follow-up of 8 months (2–28.3) from the fi rst LD-
DLI, 8 pts are alive; only 2 remain in CR. Ten pts died, 9 due to 
progression and 1 from lung cancer. OS from the 1st LD-DLI is 
43.2 % (95%CI,20.3–66.1%) at 2 y. The absolute nbr of WBC, 
CD4+CD27+, CD8+, CD4+CD25high cells were compared prior 
to LD-DLI and 14 d following DLI, in those receiving Flu/Cy, 
and were found to be decreased, while the nbr of myeloid and 
plasmacytoid dendritic cells increased, none signifi cantly. IL-7, 
IL-15 plasma levels remained undetectable at d14 post DLI. 
LD-DLI in an escalated manner is not complicated by exces-
sively severe GVHD while transient remission can be achieved. 
In our pts, this did not translated into signifi cant modifi cation of 
T subsets or expansion of homeostatic cytokines. Further stud-
ies with escalating doses are planned.

P1044
Double positive and double negative TCR  delta+ cells 
independently generate mature functional TCR  delta + 
cells in the human thymus
S. Van Coppernolle (1), S. Vanhee (1), G. Verstichel (1), S. 
Snauwaert (1), I. Velghe (1), M. Sinnesael (2), A. van der Spek 
(3), T. Taghon (1), G. Leclercq (1), J. Plum (1), A. Langerak (3), 
T. Kerre (1), B. Vandekerckhove (1)
(1)Ghent University (Ghent, BE); (2)Leuven University (Leuven, 
BE); (3)Erasmus MC (Rotterdam, NL)

Background: Immunotherapy studies mainly focus on induction 
of a TCR -  mediated T cell response. Recent studies how-
ever show that also TCR -delta+ cells play an important role 
in tumor control. A major advantage of TCR -delta+ cells is 
that they mediate an HLA-unrestricted highly cytotoxic activity 
against most tumor cell types. A drawback of TCR -delta+ cells 
is that it is still unclear how these cells are generated in human. 
Mouse studies show that TCR -delta+ cells become mature 
effector cells without ever passing through the CD4+ CD8+ DP 
stage, as is the case for TCR - + cells. In human, however, a 
prominent immature TCR -delta+ DP population is observed in 
postnatal thymus (PNT). In this study, we investigated the role 
of the DP immature TCR -delta+ population.
Methodology: Immature TCR -delta+ DN and DP cells were 
sorted from PNT and precursor-progeny relationship was stud-
ied in vitro. TCR rearrangements were studies and functionality 
of mature cells was tested.
Results: We found that immature TCR -delta+ DN cells dif-
ferentiate into mature, functional TCR -delta+ DN or CD8
SP cells without passing through the DP stage. Differentiation 
was Notch independent but IL-7 dependent. In the presence of 
Notch stimuli and IL-7, a population of immature TCR -delta+
DP arises. These DP cells rearrange the TCR  locus with loss 

of TCR -delta expression and generation of a small population 
of CD3+ TCR - + DP cells. DP cells that retain TCR -delta
expression give rise to mature, functional TCR -delta+ CD8
and CD8 -  SP cells. Immature TCR -delta+ DP and mature 
TCR -delta+ CD8 -  SP cells contain TCR  rearrangements, 
suggesting that also in vivo mature CD8 -  SP TCR -delta+
cells are derived from TCR -delta+ DP cells. 
Conclusion: We show that human TCR -delta+ cells differenti-
ate along 2 pathways: a DN pathway that generates mature 
DN and CD8 -  SP TCR -delta+ cells and a DP pathway that 
generates mature CD8 -  and CD8 -  SP TCR -delta+ cells.

P1045
Ex vivo generation of donor-derived WT1-specifi c 
cytotoxic T-cells able to lyse patient’s leukaemia blasts 
for adoptive immunotherapy after allogeneic 
haematopoietic stem cell transplantation
I. Turin, D. Lisini, E. Montini, L. Caliogna, A. Moretta, F. Bonetti, 
N. Zavras, I. Grecchi, M. Zecca, R. Maccario, D. Montagna
Fondazione IRCCS Pol. San Matteo (Pavia, IT)

The Wilms tumor antigen, WT1, has been described as a key 
molecule for tumor proliferation in a large number of human 
malignancies. Over expression of WT1 has been documented 
in various types of leukemia and solid tumors. In this study, we 
investigated the feasibility of in vitro generating and expanding 
WT1 peptide-specifi c T cells of donor origin and investigated 
their capacity to lyse patient’s leukemia blasts (LB), expressing 
WT1, as a prerequisite for adoptive T-cell therapy after allo-
geneic hematopoietic stem cell transplantation (HSCT). Using 
a slightly modifi ed methodology, previously employed for the 
induction of anti-leukemia CTLs directed against whole tumor 
cells (LB-CTLs), we evaluated the possibility of generating 
WT1-specifi c CTLs in 5 donor/recipients pairs starting from 
peripheral blood (PB) of HLA-A2+ HSC donors. CTLs were 
generated starting either from PBMC or CD8-enriched lym-
phocytes stimulated with DC pulsed with WT1 peptides in the 
presence of IL-7 and IL-12. Cells were restimulated in the pres-
ence of irradiated donor mononuclear cells pulsed with WT1-
peptides and expanded in an antigen independent way. CTLs 
displayed high levels of cytotoxicity against WT1-pulsed donor 
PHA-blasts, media 50% ± 8% at effector/target (E:T) 25:1, and 
negligible levels (<10% lysis at E:T ratio of 25:1) against donor 
PHA-blasts pulsed with irrelevant peptides or with medium 
alone. WT1-specifi c CTLs from 4 out 5 donors displayed size-
able levels of cytotoxicity against patients’ LB (media 37% ± 
13% at E:T ratio of 25:1). Patients’ LB that were not lysed by 
donor-derived WT1-specifi c CTLs expressed lower levels of 
WT1 compared to other primary blasts.
These data confi rm the possibility of obtaining a large quantity 
of donor-derived WT1-specifi c CTLs, able to lyse patients’ LB, 
from PB of HSCT donors, and suggest the possibility of utilizing 
these in adoptive immunotherapy to control/prevent leukemia 
relapse in HLA-A2 patients given allogeneic HSCT. WT1-spe-
cifi c CTL infusions could represent an alternative approach in 
case of an insuffi cient number of primary LB to generate LB-
CTLs, or be used together with LB-CTLs, directed against the 
whole leukemia cells, to improve their effi cacy. 
Further experiments are in progress to evaluate the possibil-
ity of generating WT1-specifi c CTLs from more donor/recipient 
pairs and their phenotypical and functional characteristics and 
compare levels of lysis against LB and WT1 expression levels 
on leukemia samples.
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P1046
Risk factors for non-relapse mortality in 287 patients 
receiving 1288 donor lymphocyte infusions
A. Bacigalupo, T. Lamparelli, A. Dominietto, A.M. Raiola, C. Di 
Grazia, F. Gualandi, S. Bregante, R. Varaldo, S. Annunziata, 
F. Frassoni, M.T. van Lint
S.Martino’s Hospital (Genoa, IT)

Aim of the study: To assess the risk of graft versus host disease 
(GvHD) and non relapse mortality (NRM). 
Patients: We analyzed 287 patients who received a total of 
1288 DLI, for different reasons and at different intervals from 
transplant. The median number of DLI was 4 (1-15) the median 
interval between transplant and DLi was 282 dasy (1-4480), 
the median number of infused CD3 cells/kg of recipients body 
weight was 1x107 (1x103-5x107). The diagnoses were chronic 
myeloid leukemia (n=78), acute leukemia (n=100), myelofi -
brosis (n=21), myelodisplastic syndrome (n=14), lymphoma 
(n=35), other diagnosis (n=38). Median patients age was 40 
(12-68).
Statistical analysis: Factors studied for an association with 
GvHD and NRM were donor type (siblings/alternative donors), 
diagnosis (CML others), year of DLI (</> 2001), maximum 
dose of DLI (</> 1x107), recipient age ( />40 years), donor age 
( /> 40 years), number of DLI (</> 4), interval transplant-DLI 
(</> 282 days), phase of the disease at transplant (early/
advanced), and gender (donor recipient), reason for DLI 
(relapse/non relapse). 
Results GvHD: Seventy patients (24%) developed acute GvHD 
grade II-IV. In univariate analysis we coujld only identify the 
year of transplant as a predictor: GvHD II-IV developed in 
29% of patients grafted before 2001 and in 19% of patients 
grafted later (p=0.04). In multivariate analysis this result was 
confi rmed.
Results NRM: With a median follow up for surviving patients 
of 2346 days (125-7194) 164 patients survive (57%). The pri-
mary cause of death was relapse of the original disease in 97 
patients (34%), whereas 26 died of NRM (8%).
Factors predicting NRM in univariate analysis were interval 
diagnosis-DLI, donor type and patient age. In multivariate 
COX analysis, the strongest predictor for NRM was the inter-
val between transplant and DLI (p=00001) with a RR of 6.6 of 
NMR for patients receiving DLI before the median intgerval 
(282 days). Other predictors were donor type (siblings had a 
risk of 0.43, p=0.01), disease phase (patients with early dis-
ease had a RR of 0.3) and DLI for reasons other than relapse 
(RR 3.6).
Conclusions: In this relatively large series of consecutive DLI, 
the risk of acute GvHD was relatively low, and we could not 
identify signifi cant predictors. NRM was strongly associated 
with the interval between transplant and DLI, and this should 
be considered when councelling patients before DLI early after 
transplant.

P1047
Antileukaemic T-cell responses after DC-stimulation can 
be predicted by composition of T-cell subpopulations 
especially with respect to naïve, central memory and 
non-naïve T-cells
V. Vogt (1), J. Schick (1), M. Zerwes (2), T. Kroell (1), 
C. Schweiger (3), C. Koehne (3), R. Buhmann (2), H.-J. Kolb 
(2), H. Schmetzer (1)
(1)University Hospital (Munich, DE); (2)Helmholtz Center 
(Munich, DE); (3)Municipal Hospital (Oldenburg, DE)

Allogenic SCT and DLI are promising T-cell based therapies 
to cure AML-pts. DC based specifi c T-cell stimulations could 
possibly further improve the antileukemic T-cell reactivity 
-before or after SCT. We could already show, that leukemia-
derived DC(DCleu), generated from blasts, are the most effec-
tive antileukemic stimulators for T-cells, although not effectual 
in every case.

Methods: The aim of our study was to further enlighten the role 
of the composition of T-cell subpopulations (Naïve (Tnaive), 
non-naïve (Tnon-naïve), effector (Teff), effector memory (Tem) 
and central memory (Tcm)) for the mediation of antileukemic 
reactions.
In 0-7 days’ mixed lymphocyte cultures (MLC) we stimulated 
autologous (n=6) or allogeneic T-cells (n=1) or T-cells after SCT 
(n=5) with DC or blasts and studied their antileukemic reactiv-
ity compared to unstimulated T-cells in a functional Fluorolysis 
assay.
Results: Uncultured cells presented with on average (Ø)14% 
Tnaive, Ø68% Tnon-naïve, Ø15% Teff, Ø32% Tem and Ø19% 
Tcm. After Blast- and even more after DC-stimulation in an MLC 
Tnon-naïve as well as Teff signifi cantly increased to Ø73%/37% 
(p=0.002) whereas Tnaive/ Tcm/ Tem decreased to Ø4% 
(p=0.001)/13%/21%(p=0.08). Antileukemic functionality was 
achieved in 7 of 11 (64%) cases after DC-stimulation compared 
to 4 of 10 cases (40%) after blast stimulation. Cases with/with-
out lytic activity after DC- (but not after blast-)stimulation were 
characterized by Ø4/1% Tnaive, 25/13% Tem, 12/3% (p=0.02) 
Tcm and 75/56% Tnon-naïve. Interestingly cases with/without 
lytic activity after DC-stimulation presented with 15/5% (p=0.07) 
Tnaive and 13/25% Teff and 60/78% (p=0.09) Tnon-naïve 
before DC-stimulation. Kinetic studies showed that the T-cellu-
lar profi les developed during the fi rst 5 days of DC/blast stimu-
lation. After DC (but not after blast) stimulation 100/100/86% of 
cases showed antileukemic T-cell activity, if 2.5/11/59% Tnaive/ 
Tcm/ Tnon-naïve were found after MLC. All results obtained 
were comparable in allogeneic, autologous settings or using 
T-cells after SCT.
Conclusion: Our data confi rming the central role of DC in the 
mediation of antileukemic T-cell response: Cases with lytic 
activity are characterized by higher proportions of Tnaive, Tcm 
and Tnon-naïve. This could contribute to defi ne values to pre-
dict antileukemic responses. Moreover this could indicate the 
hypothetic creation of a central antileukemic memory and effec-
tor cells induced through DC, but not through blast stimulation.

P1048
Antileukaemic T-cell responses after dendritic cell 
stimulation can be predicted by compositions of 
regulatory T-cell subpopulations, especially with respect 
to regulatory central memory and regulatory CD8 cells
J. Schick (1), V. Vogt (1), M. Zerwes (2), T. Kroell (1), 
C. Schweiger (3), C. Köhne (3), H.-J. Kolb (2), R. Buhmann (2), 
H. Schmetzer (1)
(1)University Hospital (Munich, DE); (2)Helmholtz Center 
(Munich, DE); (3)Municipal Hospital (Oldenburg, DE)

Allogenic SCT and DLI are promising T-cell based therapies 
to cure AML-pts. DC based specifi c T-cell stimulations could 
possibly further improve the antileukemic T-cell reactivity 
before or after SCT. We could already show, that leukemia-
derived DC(DCleu), generated from blasts, are the most effec-
tive antileukemic stimulators for T-cells, although not effectful 
in every case.
Methods: The aim of our study was to further enlighten the 
role of the composition of regulatory T-cell (Treg) subpopu-
lations: Naïve (Tnaive reg), Central memory (Tcm reg) or 
Effector(memory) Treg (Teff/emm reg) for the mediation of 
antileukemic reactions. In 0-7 days’ mixed lymphocyte cultures 
(MLC) we stimulated autologous (n=6) or allogeneic T-cells 
(n=1) or T-cells after SCT (n=5) with DC or blasts and studied 
their antileukemic reactivity compared to unstimulated T-cells in 
a functional Fluorolysis assay.
Results: Uncultured cells presented with on average (Ø)31% 
of CD4+ Treg in CD4+, Ø14% of CD8+ Treg in CD8+, Ø32% 
Tnaive reg in all Tnaive, Ø34% of Tcm reg in all Tcm and Ø19% 
of Teff/em reg in all Teff/em cells. After Blast and DC stimulation 
in MLC CD4+ Treg and CD8+ Treg increased to Ø49(p<0.01)/
53%(p<0.001), Tnaive reg to Ø78%, Tcm reg to Ø57% and 
Teff/em reg to Ø58%. Antileukemic functionality was achieved 
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in 7 of 11 (64%) cases after DC-stimulation compared to 4 of 
10 cases (40%) after blast stimulation. Cases with/without lytic 
activity after DC- (but not after blast) stimulation were charac-
terized by Ø51/50% CD4+ Treg, Ø44/76% (p<0.01) CD8+ Treg, 
Ø75/85% Tnaive reg, Ø54/70% Tcm reg and Ø49/75% (p=0.02) 
Teff/em reg. These functional differences could not be shown 
after blast stimulation. Kinetic studies showed, that the T-cel-
lular profi les developed during the fi rst 3 days of stimulation. 
After DC (but not after blast) stimulation 100% of cases showed 
antileukemic T-cell activity, if <60% CD8+ Treg or <60% Teff/em 
reg were found after MLC. All results were comparable in allo-
geneic, autologous settings or using T-cells after SCT.
Conclusion: Our data confi rm the central role of DC in the medi-
ation of antileukemic T-cell response: Cases with lytic activity 
present with lower proportions of CD8+ Treg, Teff/em reg and 
Tcm reg. This helps to defi ne values to predict antileukemic 
responses and criteria to single out cases by potential exclu-
sion criteria in which stimulation with DC will not lead to anti-
leukemic activity, e.g in the context of DC vaccinations.

P1049
Effect of allogeneic bone marrow mesenchymal stem cells 
on proliferation and apoptosis of normal haematopoietic 
progenitors and leucaemic cells
O. Tatarinova, E. Osipova, Z. Dishlevaya, E.V. Skorobogatova, 
S. Roumiantsev, T. Shamanskaya, S. Plyasynova
Federal Clinical Research Centre of Pediatric Hematology, 
Oncology and Immunology (Moscow, RU)

Objectives: The use of transplantation of mesenchymal stem 
cells (MSCs) to accelerate the engraftment of hematopoietic 
precursors and for the correction of graft-versus-host disease 
(GvHD) in malignant hematological diseases makes one won-
der what infl uence may have MSC on leukemic cells present 
in bone marrow of the recipient in the form of minimal residual 
disease. The aim: investigate the mechanism of the effect of 
allogeneic bone marrow MSCs on the ability of tumor cells to 
spontaneous and induced apoptosis.
Methods: Leukemic cells from bone marrow samples of patients 
(age 6 months - 17 years) with newly diagnosed acute leuke-
mia (AL): B-ALL-41, T-ALL-12, AML-18. MSC (from 43 healthy 
donors) were cultured in DMEM with 20% FCS. Clonogenic 
study of granulocyte-macrophage bone marrow progenitors 
(from 15 healthy donors) were performed in semisolid agar 
medium. The sensitivity of blast cells to cytotoxic drugs was 
studied by the MTT-assay. To determine the levels of spontane-
ous and induced apoptosis in leukemia cells we use Apoptosis 
Detection Kit II (BD). Cytokines produced by MSCs was deter-
mined by fl ow Cytofl uorometer using reagents BD Cytometric 
Bead Array.
Results: MSCs stimulate colony formation of granulocyte-
macrophage precursors, surpassing the effectiveness of phy-
tohemagglutinin-leukocyte conditioned medium as a source 
of colony stimulating factors. Effi ciency of cloning was 27.9 
(SD 1.5) and 22.9 (SD 2.4), respectively. When leukemic cells 
were cultured on MSC for 4 days the proportion of viable cells 
was higher at 47.2% in ALL, and 63.1% in AML compared with 
controls. Incubation of leukemic cells with MSCs resulted in 
a decrease of sensitivity to cytarabine in 2 times in B-ALL, in 
1.5 times in AML and 6 times in T-ALL. Under the infl uence of 
MSCs sensitivity of leukemic cells to daunorubicin decreased in 
all groups. MSC increased the sensitivity of blast cells from ALL 
patients to MP, but did not infl uence the sensitivity of AML blast 
cells to MP. MSCs inhibit apoptosis of leukemic cells induced by 
cytarabine. The study of MSCs cultures with SMA showed that 
MSCs produce a wide range of cytokines (IL-2, 4, 6, 10; FGF, 
VEGF), which may mediate the effect of MSCs on the viability 
of hematopoietic progenitors and leukemic cells.
Conclusion: On the basis of the research is clear that the impor-
tant aspect is the safety of MSCs in terms of their infl uence 
on the sensitivity of leukemic cells to chemotherapy in patients 
with hematologic malignancies.

P1050
Analysis of chimerism of bone marrow mesenchymal
stem cells in patients undergoing allogenic 
haematopoietic stem cell transplantation
A. Ustjugov, E. Osipova, Z. Dishlevaya, E.V. Skorobogatova, 
B. Purbueva, S. Plyasynova, T. Shamanskaya, S. Roumiantsev
Federal Clinical Research Centre of Pediatric Hematology, 
Oncology and Immunology (Moscow, RU)

Objective: Whether human mesenchymal stem cells (MSC) 
can be transplanted is controversial. In this report we studied 
Chimerism status of bone marrow (BM)-derived mesenchymal 
stem cells (MSC) from children who received allogenic hemat-
opoietic transplantation using BM, peripheral blood (PB), and 
umbilical cord blood (UCB) as a source of hematopoietic stem 
cells (HSC).
Methods: Bone marrow MSC from 28 patients (ALL-8, AML-
20), who received allogenic transplantation were expanded up 
to third-fourth passage. MSCs was identifi ed using immunophe-
notypic markers (positive for CD44, 73, 90,105 and negative 
for CD14,34,45). After that, chimerism studies were performed 
using reverse transcription polymerase chain reaction of short 
tandem repeat (STR) loci. Analyses were carried out at differ-
ent time-points after transplantation (+22 - +302 days), with a 
total of 64 samples studied. BM was used as the source of stem 
cells for transplantation in 16 cases, PB in 11 cases and UCB in 
1 case. The conditioning regimen was standard in 19 patients 
and non-myeloablative in 9 patients.
Results: After cultivation, in the great majority of cases (26 out 
28; 93%) MSC were of host origin, despite complete chimerism 
in BM and PB. However, in 2 patients with complete (1 with ALL 
after transplantation using PB stem cells and 1 with AML after 
BM transplantation) BM-derived MSC were of recipient origin. 
Donor chimerism of the fi rst patient was 27% at day 52 and 
dramatically decreased to 6% at day 58. MSC chimerism of the 
second child was 24% at day 33 and more gradually reduced to 
17% at day 81. Further samples of BM MSC from both children 
showed MSC chimerism of the recipients. 
Conclusions: Our method for determining MSC chimerism by 
STR loci was quite informative and can be used to assess the 
engraftment of MSC in recipients after allogenic transplantation 
of HCS. This study indicates that after allogenic transplantation 
MSC from the donor can engraft in BM. Moreover, since in 1 
case the stem cells were obtained from PB, it can be concluded 
that MSC circulate among mobilized PB stem cells and can 
engraft in BM after allogenic transplantation.

P1051
Cytotoxic capability of IL15 stimulated CIK cells in 
humanized NOD/SCID/IL2R (null) mice transplanted with 
rhabdomyosarcoma and acute myeloid leukaemia cells
E. Rettinger, S. Kuçi, H. Kreyenberg, M. Anzaghe, A. Willasch, 
T. Klingebiel, P. Bader
Goethe University (Frankfurt, DE)

Objectives: Haploidentical stem cell transplantation (HSCT) 
has become an important treatment modality for children and 
adolescents with high-risk leukemia and is also more frequently 
used as a therapeutic tool for patients with solid malignancies 
such as rhabdomyosarcoma (RMS). Cytokine-induced killer 
(CIK) cells may serve as an alternative approach to adoptive 
donor lymphocyte infusions (DLI) for patients to prevent relapse 
after HSCT. 
Methods: CIK cells were activated using IL-2, IL-15 or 
cytokine combination. Cytotoxic capacity of CIK cells was 
evaluated in vitro and in vivo in humanized NOD/SCID/
IL2R  (null) mice transplanted with RMS and acute myeloid 
leukemia (AML) cell lines. In vitro cytotoxicity of CIK cells 
was determined by europium release assay. Engraftment 
and expansion of AML and RMS cells in mice were moni-
tored by FACS, PCR-based detection of human albumin and 
chimerism analysis. 
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Results: IL-15 stimulation signifi cantly enhanced cytolytic 
capacity of CIK cells against RMS (specifi c lysis: TE671, 3.0 ± 
5.2% vs 46.0 ± 19.6%, E:T ratio, 4:1; RH30 3.5 ± 4.1% vs 27.8 
± 7.9%, E:T ratio, 4:1) and leukemia cell lines (specifi c lysis: 
MOLT4, 4.8 ± 6.6% vs 48.5 ± 11.5%, E:T ratio, 13:1; THP-1, 
24.7 ± 7.4% vs 46.4 ± 13.6%, E:T ratio, 6:1) in vitro. Cytotoxic 
capacity of IL-15 activated CIK cells was subsequently evalu-
ated in mice injected with human RMS and AML cells. Substan-
tial anti-tumor (3-fold reduction of RH41 cells, 202.5 vs 66.9 
relative fl uorescence units (RFU), E:T ratio, 1:1) and anti-leuke-
mic activity (5-fold reduction of THP-1 cells, 7.2 vs 1.4 of total 
CD45+CD33+ cells, E:T ratio, 1:1000) was observed in vivo. 
Moreover, no side effects were detected in mice transplanted 
with IL-15 stimulated CIK cells.
Conclusion: In conclusion, these fi ndings provide fi rst evi-
dence that IL-15 expanded CIK cells may offer an improved 
pre-emptive immunotherapeutic approach for patients suffering 
from leukemia or solid malignancies facing impending relapse 
after HSCT.

P1052
Molecular remission of FLT3-ITD+ positive AML relapse 
after allogeneic stem cell transplantation by acute GvHD 
in addition to sorafenib
W.H. Krüger, C. Hirt, T. Kiefer, T. Neumann, C. Busemann, 
G. Dölken
Ernst-Moritz-Arndt-University (Greifswald, DE)

Mutations of the FLT-3 gene worsen the prognosis in AML, 
however, they provide a target for a new therapeutic approach 
with sorafenib.
A 57 year old male suffering from AML with an FLT3-ITD and 
a mutated NPM gene proceeded to allo-SCT after two cycles 
of idarubicin+HD-Ara-C. BM smear showed CR after the 1st 
induction cycle. Mutations were detected by PCR. The patient 
was conditioned with TBI (2Gy), fl udarabine 150 mg/m² and 
ATG and was grafted with 12.3*10e6 CD34+ cells from an 
unrelated donor. GvHD-prophylaxis was carried out with CsA, 
MMF and MTX. Neither a signifi cant leukopenia (<1.0/nl) nor 
thrombocytes <20/nl were observed. Donor chimerism in BM 
was 100% at day +28. The FLT3-ITD mutation in AML blasts 
was sequenced and a clone specifi c quantitative rt-PCR with 
a sensitivity of 10-5 to -6 was established. Relapse of AML 
was diagnosed few weeks later and immunosuppression was 
discontinued. At day +35 aGvHD of the skin (III°) occurred 
and was treated with steroids and CsA. BM puncture at day 
+47 revealed again a CR of AML with 100% donor chimer-
ism. Extracorporal photopheresis was initiated against cGvHD. 
A 2nd relapse of AML was detected 8 months after allo-SCT and 
ECP was discontinued. A 3rd remission was achieved with one 
course of idarubicine+Ara-C and was consolidated with another 
cycle. Sorafenib (400 mg/d p.o.) was initiated after recovery 
with full donor chimerism and cGvHD (extensive disease) reoc-
curred. Initially, FLT3-ITD+ copy numbers could be reduced by 
>5 log steps by chemotherapy and after 1st relapse by trans-
plant-induced GvL-effects. However, the 3rd molecular remis-
sion in blood and marrow was fi nally achieved by sorafenib in 
conjunction with GvL-effects as indicated by relapse of chronic 
GvHD. Actually, the AML is in 3rd CCR after SCT for 8 months. 
The patient is doing well (ECOG 0) 22 months after allo-SCT 
and cGvHD is restricted to the oral cavity.
The presented case shows that sorafenib in conjunction with 
GvL-effects has the power to improve a clinical into a molecular 
remission after 2nd relapse a FLT3+ AML. It could be argued 
that it is impossible to discriminate the contribution of both com-
pounds, however, the follow-up of minimal residual disease in 
blood and marrow suggests a synergy of both effects. Pres-
ently, cGvHD is well controlled and the patient is still MRD-neg-
ative at a sensitivity of 10-5 in the presence of oral therapy with 
2x400 mg sorafenib.

P1053
Improving the function of TCR gene modifi ed T-cells for 
adoptive immunotherapy: co-transfer of additional CD3 
molecules enhances functional avidity of TCR-transduced 
CD4+ T-cells
E.K. Nicholson, M. Ahmadi, S. Thomas, B. Carpenter, 
C. Voisine , S. Xue, H.J. Stauss, E.C. Morris
University College London (London, UK)

To date the majority of TCR gene therapy studies have focused 
on transfer of TCR genes into CD8+ T cells in order to gen-
erate large numbers of antigen-specifi c T cells for adoptive 
immunotherapy. There is evidence that the transfer of anti-
gen specifi c CD8+ T cells in the absence of antigen specifi c 
CD4+ T cells impairs anti-tumor response and memory devel-
opment in vivo. Previous work has explored the transduction 
of class I restricted F5-TCR (specifi c for infl uenza peptide NP 
in the context of H2-Db class I molecules) into murine CD4+ 
T cells. F5 TCR-transduced (Td) CD4+ cells produced cytokines 
in response to specifi c antigen and provided in vivo help for 
tumor protection in murine models. The F5 TCR-Td CD4+ 
T cells were partially CD8+ dependent: F5 TCR-Td CD4+ 
T cells are functional but require 10 fold higher peptide concen-
trations for antigen recognition compared to F5 TCR-Td CD8+ 
T cells. In order to improve the function of class I restricted 
TCR expressing CD4 T cells we have co-transduced additional 
CD3 molecules as TCR-CD3 complex assembly is rate limiting 
for surface expression of introduced TCR. We hypothesised 
that increased TCR expression would result in increased func-
tional avidity. 
Using a retroviral transduction protocol, CD4+ T cells trans-
duced with F5-TCR and CD4+ T cells transduced with F5-TCR 
and CD3-GFP were generated. Functional assays were per-
formed (ELISA for cytokine production, proliferation assay) on 
transduced T cells following overnight stimulation with irradi-
ated splenocytes pulsed with relevant or irrelevant peptide. 
CD4+T cells transduced with F5 and CD3 have increased sur-
face expression of TCR when compared to cells transduced 
with F5 TCR alone. Using ELISA to measure IL2 and IFN-g 
production, CD4+ T cells co-transduced with F5 TCR and CD3 
were of higher avidity than those transduced with F5 alone and 
recognised 10-fold lower concentrations of relevant peptide 
than cells transduced with F5 TCR alone. F5 TCR-CD3-CD4+ 
T cells had higher levels of proliferation than F5 TCR-CD4+ 
T cells when stimulated with relevant peptide and were able 
to respond to 100-fold lower concentration of peptide. Our in 
vitro results suggest that co-transduction of CD3 and class I 
restricted TCR into CD4+ cells increases their functional avidity. 
In vivo adoptive transfer experiments looking at expansion and 
persistence in response to specifi c antigen and tumor protec-
tion utilizing TCR-CD3-Td-CD4+ T cells are ongoing.



S324

P1054
Cytokine profi le of patients with invasive aspergillosis: 
initial results from the fi rst 100 patients recruited into the 
aspergillosis study; Great Britain
M.M. Ceesay, S. Kordasti, L. Berry, J. Wade, M. Smith, G. Mufti, 
A. Pagliuca
King’s College Hospital (London, UK)

Objectives: Invasive Aspergillosis (IA) is an important cause of 
morbidity and mortality in haemato-oncology patients undergo-
ing haematopoietic stem cell transplantation (HSCT) or high-
dose chemotherapy. We set up an observational prospective 
cohort study in order to improve our diagnostic and manage-
ment strategies using the EORTC/MSG criteria as a diagnostic 
tool. Here we assess the serial cytokine profi le of patients to 
evaluate their potential role in the diagnosis and management 
of IA.
Methods: All study patients were prospectively recruited and fol-
lowed up for  4 months after chemotherapy or HSCT and had 
baseline and fortnightly follow-up serum samples profi led for 
30 infl ammatory cytokines using multiplex bead immunoassays 
by Luminex 100TM instrument. The cytokines measured were: 
EGF, Eotaxin, FGF, G-CSF, GM-CSF, HGF, IFN-a, IFN-g, IL-
1RA, IL-1b, IL-2, IL-2R, IL-4, IL5, IL6, IL7, IL-8, IL-10, IL-12p40/
p70, IL-13, IL-15, IL-17, IP-10, MCP-1, MIG, MIP-1a, MIP-1b, 
Rantes, TNF-a and VEGF. The fi rst hundred patients enrolled 
with suffi cient follow up data were included in this initial analy-
sis. We used generalised logistic regression model for binary 
outcome of proven/probable and no evidence of IA (R2=0.4355, 
P<0.001) adjusting for clustering, age, sex, underlying diagno-
sis and treatment.
Results: The median (range) age was 52.5 (19-73) years and 
M/F ratio was 58/42. The main diagnosis were AML/MDS (40), 
Myeloma (23), NHL (17) and aplastic anaemia (9) treated by 
allogeneic HSCT (43), autologous HSCT (32), chemotherapy 
(20), and immunosuppressive therapy (5). The diagnosis 
of invasive fungal infection was based on the revised 2008 
EORTC/MSG criteria. The incidence of proven and probable 
infection was 17% and possible infection accounted for 12%. 
Eight patients were excluded from analysis because of lack of 
proper baseline sample. Ten cytokines were found to be signifi -
cantly different. Patients with IA were found to have lower IL-1b 
(P=0.003), IL-10 (P<0.001), IL-12 (P=0.05), IL-17 (P=0.016), 
IL-15 (P=0.027), INF-a (P=0.05), and GMCSF (P=0.023) but 
higher IL-6 (P=0.08) and IP-10 (P=0.022). Older age correlated 
with IA (P=0.014).
Conclusion: Overall patients with invasive fungal infection 
have signifi cantly lower pro-infl ammatory cytokine profi le in 
the Th1 and Th17 axis and therefore unable to effectively deal 
with infection. If this profi le is validated in the larger cohort it 
may be used as a predictive model for targeted anti-fungal 
prophylaxis.

P1055
Characterization of of regulatory T-cell subpopulations: 
phenotype, function and stability
S.N. Ukena, M. Höpting, J. Grosse, P. Ivanyi, A. Ganser, 
A. Franzke
Hannover Medical School (Hannover, DE)

Regulatory T cells (Tregs) play a pivotal role in the induction 
of immune tolerance to alloantigens in hematopoietic stem cell 
transplantation (HSCT). Recent clinical results demonstrate the 
highly effective potency of Tregs to control graft-versus-host 
disease. However, current Treg isolation protocols only achieve 
a purity of approximately 50% CD4+CD25+FoxP3+ Tregs after 
depletion of B-cells and enrichment of CD25+ cells. Based on 
the identifi cation of new Treg subpopulations and promising 
surface marker, we compared different Treg cell isolation strate-
gies in order to defi ne the most promising Treg target cell popu-
lation for cellular intervention studies. For this purpose, isolated 
Treg populations have been analyzed for purity,  function and 

stability of the suppressive phenotype: (I) CD4+ and CD25+ 
enrichment, (II) depletion of CD49d+ and CD127+ T cells, (III) 
enrichment of CD4+ CD25+ and depletion of CD127+ T cells 
and (IV) enrichment of CD4+ CD25+ CD45RA+ T cells. The 
highest purity of freshly isolated Tregs could be obtained for 
CD4+CD25+CD127- T cells (>99%; protocol III). 
In contrast, after depletion of CD49d-CD127- cells the target 
cell fraction could only reach a purity of 80% for CD4+CD25+ 
Tregs. These Tregs exhibited the lowest Foxp3 expres-
sion before expansion, while the highest Foxp3 expres-
sion (57%) analyzed by FACS was measured in naïve 
CD4+CD25+CD45RA+ Tregs. After 14 days in vitro culture the 
Foxp3 expression in CD4+CD25+CD45RA+ Tregs decrease 
signifi cantly (32%). Functional analysis revealed suppres-
sive properties of every target cell population. However, the 
CD127+ depleted CD4+CD25+ Tregs were most suppressive 
(58% at a Treg/Tresp ratio of 1:1), while CD4+CD25+ enriched 
Tregs (protocol I) were less suppressive (32% at a Treg/Tresp 
ratio of 1:1). The stability of Tregs can be monitored by anal-
ysis of the Foxp3 TSDR demethylation status. In contrast to 
CD4+CD25+ Tregs (protocol I) with a stable Foxp3 phenotype, 
CD49dCD127- depleted Tregs (protocol II) showed the low-
est Foxp3 TSDR demethylation levels. Nevertheless, these 
Treg cell fraction had good expansion properties. Whereas the 
isolation of CD4+CD25+CD127- Tregs seems to be the most 
promising approach for direct Treg cell transfer to the patients, 
CD4+CD25+CD45RA+ Tregs seem to be the most promising 
target cell fraction for in vitro expansion needed for the transfer 
of higher cell numbers or repetitive Treg cell infusions.

P1056
Infl uence of donor’s and recipient’s HPA-differences on 
duration of aplasia after allo-myelotransplantation
L. Golovkina
Hematological Research Center (Moscow, RU)

It’s known that platelets glycoproteins with HPA are located on 
CD34+ cells and consequently, on progenitor of megakaryo-
cytes. The infl uence of HPA-distinctions on engraftment of HSC 
is not enough investigated. The purpose of the work - to study 
infl uence of the donor’s and the recipient’s HPA differences 
on duration of aplasia after HSC transplantation. A method of 
research - polymerase chain reaction with allele-specifi c primers 
(ASP-PSR) for identifi cation of eight allele genes of loci HPA-1,-
2,-3 and-5 (fi rm Protrans, Germany). DNA was allocated from 
bone marrow nuclei cells of 40 patients with oncohematological 
diseases before HSC transplantation and peripheral blood leu-
kocytes of their HLA-identical siblings. Output from aplasia after 
transplantation estimated on achievement of neutrophil’s count 
0,5x109/l and platelet 50x109/l after stopping of platelet transfu-
sions. Patients have been divided into groups - HPA-identical (1 
group) and differing on HPA-genes: HPA-compatible (2 group) 
- the recipient had a distinguished genes in heterozygous, and 
the donor - in the homozygous variant, HPA-incompatible (3 
group) - the recipient had distinguished HPA in homozygous, 
and the donor - in a heterozygous variant or they have allelic 
differences on whole HPA-locus. A median of netropenia dura-
tion at recipients of fi rst two groups was 13,5 and 14,3 days, at 
recipients of 3 group - 19 days (p<0,001 and p=0,003, accord-
ingly). The beginning of output from thrombocytopenia - 16 
and 18 days at recipients of fi rst two groups, and 24 days at 
recipients of 3 group (p=0,037 and p=0,012, accordingly). We 
assume, that incompatibility on HPA, located on platelet’s glyc-
oproteins, being adhesive molecules and integrins, can lead 
to change of the adhesive profi le of progenitor cells with bone 
marrow’s stromal cells ligands.
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P1057
Leukaemia and epithelial cancer cells trigger NK cell 
storming: the NK cell alloperturbation phenomenon
G. Sconocchia (1), R. Arriga (2), S. Caratelli (2), K. Basello (2), 
A. Coppola (2), B. Capuani (2), G. Donadel (2), D. Lauro (2), 
G. Spagnoli (4)
(1)Institute of Translational Pharmacology (Rome, IT); 
(2)University of Tor Vergata (Rome, IT); (4)University of Basel 
(Basel, CH)

Background and rationale: Human NK/cancer cell interaction 
results in NK cell apoptosis and cancer cell killing. Although, 
natural cytotoxic receptors were involved in regulating NK cell 
apoptosis, the nature and specifi city of such an interaction are 
still unknown. 
Methods: Utilizing human leukemia (ML-2,THP-1,T2, and K562), 
human cancer (PANC-1, Caki-1, HCT-116, LS180, COLO-205, 
SW-480,D10,HBL and HeLa), mouse leukemia (RAW-264.7, 
H2d; EL4, H2b) and mouse melanoma (B16,H2b) cell lines, 
we investigated their effects on NK cells by fl ow cytometry and 
confocal microscopy. 
Results: Human malignant cells (leukemia and epithelial) trig-
gered perturbation of NK cells including (i) NK cell elimination; 
(ii) NK cell apoptosis; (iii) Fc RIII (CD16) down-regulation; and 
(iv) CD16 colocalization with HLA-A2 antigen on target cells 
at the immunological synapses. RAW-264.7 mouse leukemia 
cells induced C57BL/6J mouse NK cell elimination and to a 
lesser extent NK cell apoptosis. This perturbation involved 

human CD16+CD56+CD3-NK cells and mouse NK1.1+CD3-
NK cells while human CD16-CD56+ cells, NK-T and mouse 
NK-T cells were not. Human soluble CD16 molecule bound 
unknown antigens expressed on human leukemia and epi-
thelial cancer cells (ML-2,THP-1 and PANC-1) but did not 
bind mouse EL4 or allogeneic PBMC suggesting that CD16 
recognized specifi c molecules widely expressed on human 
malignant cells. To evaluate the specifi city of NK cell pertur-
bation, we compared the effect of normal and leukemia cells 
including allogeneic BALB/c (H2d) splenocytes, allogeneic 
RAW-264.7(H2d),syngeneic EL4(H2b), syngeneic B16 (H2b), 
and xenogeneic ML-2 cells on C57BL/6J, NK1.1+CD3- NK 
cells. Figure 1 shows that RAW-264.7 and BALB/c spleno-
cytes induced C56BL/6J, NK1.1+CD3- NK cells. However, 
BALB/c splenocytes pre-cultured with EL4 cells, failed to 
induce C57BL/6J, NK1.1+CD3- NK cell elimination suggest-
ing that NK cell perturbation phenomenon requires specifi c 
recognition of cell surface molecules expressed on allogeneic 
malignant cells. This phenomenon was killer inhibitory recep-
tors and caspase independent since total elimination of cell 
surface MHC-I expression on human and mouse tumor cell 
lines and ZVAD treatment did not affect NK cell alloperturba-
tion respectively.
Conclusions: This study provides new insights on the nature 
and specifi city of the NK/cancer cell interaction. It could also 
be of interest to anyone is involved in utilizing aploidentical NK 
cells immunotherapy of myeloid leukemia.

P1058
Clinical-grade generation of active NK cells from cord 
blood haematopoietic progenitor cells for immunotherapy 
using a closed-system culture process
J. Spanholtz, F. Preijers, M. Tordoir, C. Trilsbeek, 
J. Paardekooper, T. de Witte, N. Schaap, H. Dolstra
UMC St.Radboud (Nijmegen, NL)

Natural killer (NK) cell-based adoptive immunotherapy is a 
promising treatment approach for many cancers. However, 
development of protocols that provide large numbers of func-
tional NK cells produced under GMP conditions are required 
to facilitate clinical studies. In this study, we translated our 
cytokine-based culture protocol for ex vivo expansion of NK 
cells from umbilical cord blood (UCB) hematopoietic stem 
cells into a fully closed, large-scale, cell culture bioproc-
ess. We optimized enrichment of CD34+ cells from cryop-
reserved UCB units using the CliniMACS system followed 
by effi cient expansion for 14 days in gas-permeable cell 
culture bags. Thereafter, expanded CD34+ UCB cells could 
be reproducibly amplifi ed and differentiated into CD56+CD3- 
NK cell products using bioreactors with a mean expansion 
of more than 2,000 fold and a purity of >90%. Moreover, 
expansion in the bioreactor yielded a clinically relevant dose 
of NK cells (mean: 2-4x10E9 NK cells), which display high 
expression of activating NK receptors and cytolytic activ-
ity against K562. Finally, we established a versatile closed 
washing procedure resulting in optimal reduction of medium, 
serum and cytokines used in the cell culture process without 
changes in phenotype and cytotoxic activity. Furthermore we 
performed extensive product release tests to provide a cer-
tifi cate of analysis for the NK cell product (see table). These 
results demonstrate that large numbers of UCB stem cell-
derived NK cell products for adoptive immunotherapy can 
be produced in closed, large-scale bioreactors for the use 
in clinical trials.
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P1059
Extracorporeal photopheresis as a second-line treatment 
of chronic graft-versus-host disease
T. Bykova, A. Pugachev, A. Kozlov, E. Babenko, M. Estrina, 
L. Zubarovskaya, B. Afanasyev
R.M.Gorbacheva Memorial Institute of Children Hematology 
and Transplantology (St. Petersburg, RU)

Chronic graft-versus-host disease (cGVHD) is the most serious 
and common long-term complication of HSCT, occurring in 20% 
to 70% of people surviving more than 100 days and it repre-
sents the major cause of nonrelapse mortality and morbidity in 
long-term survivors. At last years extracorporeal photopheresis 
(ECP) is used as a second line treatment in combination with 
other immunosuppressive drugs or alone in steroid-dependendt 
and refractory cGVHD.
Patients and methods: 18 pts (13 children and adolescents, 
5 adults), age from 2 to 51 y.o. (median 22 y.o.) suffering from 
ALL – 5 pts, AML – 6 pts, biphenotyping AL – 1 pt, MDS – 1 pt, 
AA – 1 pt, CML – 3 pts, CLL – 1pt. All pts received allo-HSCT: 
matched unrelated HSCT – 7 pts (39%), mismatched unrelated 
HSCT – 3pts (17%), matched related HSCT – 5 pts (28%), haplo-
HSCT – 3 pts (16%). Onset type of cGVHD is progressive (per-
sistent sings and symptoms of aGVHD) – 3 pts (17%), quiescent 
(no clinical sings or symptoms of aGVHD) – 13 pts (72%), de 
novo (no prior history aGVHD) – 2 pts (11%). Corticosteroid sta-
tus is dependent – 14 pts (68%), refractory – 2 pts (12%), intol-
erance (including severe myopathy, systemic viral, bacterial or 
fungal infections) – 2 pts (3%). Frequency of organ involvement: 
skin – 17 pts (94%), joints – 4 pts (22%), liver – 4 pts (22%), oral 
mucosa– 10 pts (55%), gastrointestinal – 6 pts (33%), eyes – 7 pts 
(38%), lung – 8 pts (44%), kidney – 1 pts (3%). ECP treatment: 
2 times during 2 weeks or 2 times during 4 weeks. Patients 
received 1 to 10 cycles of ECP (median 4 cycles). After each 
procedure ECP level of lymphocytes and NK cells was analyzed.
Results: Complete resolution was not achieved in any pt. Partial 
resolution was achieved in 15 pts (83%). Steroid therapy could 
be discontinued in 3 of them (20%),discontinuation of steroid 
therapy with resolution of GVHD clinical sighs was observed 
in 2 pts (13%), decrease in steroid dosage with resolution of 
GVHD clinical sighs – 2 pts (13%), only resolution of GVHD 
clinical sighs – 8 pts (54%). Level of lymphocytes in periph-
eral blood count after all ECP cycles was the same. Therefore, 
ECP may be a method providing effective immunosupression 

without altering anti-infectious cell-mediated immunity. Level of 
NK cells has tendency to reduction. 
Conclusions: ECP is effective method for treatment of steroid-
refractory, steroid- dependent and steroid-intolerant cGVHD.

P1060
Chronic kidney disease after haematopoietic stem cell 
transplantation: a single-centre experience
C.H. Chew, M. Yao, J.T. Lin, S.C. Hsu, B.S. Ko, J.L. Tang, 
H.F. Tien, Y.C. Chen
National Taiwan University Hospital (Taipei, TW)

Objective: Hematopoietic stem cell transplantation (HSCT) is 
widely performed for treatment of malignancies and non-malig-
nant hematologic disorders. Chronic kidney disease (CKD) is 
an uncommon but important complication, contributed by sev-
eral risk factors. This study aims to determine the characteris-
tic, etiology and outcome of patients with post-HSCT CKD. 
Materials and methods: During the period November 1983 to 
December 2009, renal functions of post-HSCT adult patients 
with minimum follow-up of 100 days were studied. CKD was 
diagnosed according to the criteria of K/DOQI working group. 
The medical records of patients with post-HSCT CKD were 
reviewed retrospectively. 
Results: In the 25-year period, nine of the 717 patients devel-
oped CKD after HSCT with a median of 29 months (range: 2-227 
months), the incidence was 1.3%. Eight patients received allo-
geneic transplantation and one received autologous transplanta-
tion. For conditioning, three patients received non-myeloablative 
regimen, fi ve patients had irradiation-contained regimen. Ele-
vated creatinine level was found in seven patients and other two 
patients had nephrotic syndrome (NS) without decreased GFR. 
Of the fi ve patients received renal biopsy, the results showed 
membranous nephropathy (N=2), hepatitis C virus related mem-
branoproliferative glomerulonephritis (N=1), Chronic glomeru-
lonephritis, graft-versus-host disease (GvHD)-related (N=1), and 
minimal change disease (N=1). Six patients had chronic GvHD 
at diagnosis, only one patient was maintaining immunosuppres-
sant (IS) therapy. IS was re-initiated for four patients, resulting in 
improvement of two patients. One of the responder developed 
NS just after discontinuation of IS. Three patients progressed to 
advanced stage CKD fi nally, two of them received dialysis. The 
risk factors for post-HSCT CKD included chronic GvHD, nephro-
toxic drugs use, radiation therapy, non-myeloablative transplan-
tation, underlying comorbidity, and infection.
Conclusion: The development of post-HSCT CKD is contributed 
by multiple factors. Careful monitoring of renal function test is 
indicated. Renal biopsy remains essential to better understand 
the pathogenesis of CKD. Immunosuppressant may play a role 
in the management of post-HSCT CKD.

[P1058]
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P1061
Stem cells therapy in radiation injuries from bench to 
bedside
M. Benderitter (1), A. Chapel (1), J.-J. Lataillade (2), N.-C. Gorin 
(3), P. Gourmelon (1)
(1)IRSN (Fontenay aux Roses, FR); (2)CTSA (Clamart, FR); 
(3)INSERM (Paris, FR)

1. Radiotherapy may induce irreversible damage on healthy 
tissues surrounding the tumour. It has been reported that the 
majority of patients receiving radiation therapy show early 
or late tissue reactions of graded severity as radiotherapy 
affects not only the targeted tumor cells but also the sur-
rounding healthy tissues. In Europe, per year, 1.5 million 
patients undergo external radiotherapy. Acute adverse effect 
concern 80% of patients. The late adverse effect of radio-
therapy concern 5 to 10% of them, which could be life threat-
ening. Eradication of these manifestations is crucial. 

2. Effect of radiation on healthy tissue. The French Institute 
of Radioprotection and Nuclear Safety (IRSN) contribute 
to understand effect of radiation on healthy tissue. IRSN is 
strongly implicated in the fi eld of regeneration of healthy tis-
sue after radiotherapy or radiological accident and in the clini-
cal use of cell therapy in the treatment of irradiated patients. 

3. Initial success in cell therapy of bone-marrow micro-environ-
nement. In collaboration with haematologist of Saint-Antoine 
Hospital (Paris, France), our fi rst success in cell therapy was 
the correction of defi cient haematopoiesis in two patients. 
The intravenous injection of Mesenchymal Stem Cells (MSC) 
has restored bone marrow micro-environnement after total 
body irradiation necessary to sustain haematopoiesis.

4. Foremost success in cell therapy of radiation induced burns. 
Cutaneous radiation reactions play an important role in radi-
ation accidents, but also as a limitation in radiotherapy and 
radio-oncology. Recently, in collaboration with the Percy hos-
pital (Clamart, France) we have evidenced for the fi rst time, the 
effi ciency of MSC therapy in the context of acute cutaneous 
and muscle damage following irradiation in fi ve patients.

5. Promise approach for the medical management of gastroin-
testinal disorder after irradiation. We have demonstrated 
that MSC treatment is a promise approach for the medical 
management of gastrointestinal disorder after irradiation. 
We have shown that MSC migrate to damaged tissues and 
restore gut functions after radiation damage. Our group 
carefully studies side effects of stem cell injection for further 
application in patients.

6. Evaluation of stem cell therapy combining different source of 
adult stem cells is under investigation. Use of stem cells ded-
ifferentiate from adult differentiated cells (IPS) will be soon 
tested in preclinical treatment of radio induced damage.

P1062
B- and T-cell interactions in graft-versus-host disease
S. Deola (1), I. Cavattoni (1), I. Pusceddu (1), G. Negri (1), 
A. Kasal (1), M. Svaldi (1), M. Langes (1), R. Gambato (1), 
E. Morello (2), M. Casini (1), A. Bondanza (3), M. Introna (4), 
F.M. Marincola (5), S. Cortelazzo (1)
(1)Central Hospital (Bolzano, IT); (2)Spedali Civili (Brescia, 
IT); (3)Hospital San Raffaele (Milan, IT); (4)United Hospitals of 
Bergamo (Bergamo, IT); (5)NIH (Bethesda, US)

The role of B cells in the setting of GVHD remains controversial.
We described a new interaction between autologous CD B cells 
and activated CD8 cytotoxic T lymphocytes (CTLs) in prelimi-
nary experiments on normal donors (Deola et a 2008). In vitro 
antigen-stimulated CTLs form stabilized couplets with B cells 
independently from antigen presentation. The effect of cou-
pling enhances CTL survival and proliferation, and stimulates 
cytokine release by B cells, including Mig, IP-10 and I-TAC, 
which interact with the same receptor CXCR3, and are involved 
in infl ammation and GVHD pathobiology. Studies on leukocyte 
migration and GVHD describe CXCR3 as pivotal for migration 

of T cells to GVHD target organs. Moreover Mig, IP10 and I-
TAC play critical roles in cardiac allograft vasculopathy, and 
lung allograft rejection.
We analyzed B-T couplets in the blood of GVHD patients. Sev-
enteen patients with active GVHD 3-105 months after BMT 
were confronted with 20 normal donors. B-T couplets meas-
ured by fl ow cytometry were present in both patients and nor-
mal samples, and when counted on lymphocyte number were 
signifi cantly higher in GVHD patients (Table 1).
We also analyzed the presence of B and T cells in 6 biopsies 
of GVHD, obtained at 3-13 months after BMT (Table 2). Six 
biopsies without features of GVHD were also included. Biopsy 
specimens were double-immunostained for CD8 and CD20. 
Four out of 6 GVHD+ biopsies showed a limited number (up 
to 10) of B cells, at least focally coupled with CD8 T cells. Two 
further GVHD+ were negative for CD20. Four out of 6 GVHD- 
were CD20-. Two further GVHD- samples showed an evident 
CD20+ and CD8+ infi ltration with an aspecifi c infl ammatory 
pattern, and no evidence of couplets was present. Noteworthy, 
both patients were affected by infl ammation involving the ana-
lyzed organ. None out of 3 control biopsies, taken from trans-
planted patients without signs of GVHD at 4-15 months after 
BMT resulted positive for B cells.
We suggest that the interaction between CTL and B cells could 
play a role in GVHD and infl ammation target organs by amplifying 
the infl ammatory signal, both in peripheral blood, and in the target 
organ. B cells contribution could act by locally attracting additional 
immune cells, and supporting CTL cells survival and expansion.
Further experiments are undergoing to confi rm these preliminary 
results on a larger sample size, and to distinguish the cytokine 
patterns released in GVHD and infl ammation settings.
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P1063
High risk of PTLD development in lymphoma patients 
undergoing allogeneic haematopoietic stem cell 
transplantation
H. Omar (1), H. Hägglund (1), J.-E. Johansson (2), 
M. Remberger (1), A. Kinch (3), V. Lazarevic (4), A. Wallin (5), 
C. Malm (6), M. Machaczka (1), H. Hallböök (3), G. Juliusson 
(4), P. Ljungman (1), E. Kimby (1)
(1)Karolinska Institute (Huddinge, SE); (2)Sahlgrenska 
(Gothenburg, SE); (3)Uppsala University (Uppsala, SE); 
(4)Lund University (Lund, SE); (5)Umeå University (Umeå, SE); 
(6)Linköping University (Linköping, SE)

Background: Allogeneic hematopoietic stem cell transplanta-
tion (SCT) is an important treatment modality in young patients 
with relapse of lymphoma. Post-transplant lymphoprolifera-
tive disease (PTLD) is a serious complication after solid organ 
transplantation and also after allogeneic SCT with high mor-
tality especially if effective treatment starts late. Patients who 
undergo allogeneic SCT due to lymphoma may have especially 
high risk to develop PTLD. Previously, PTLD was often misdi-
agnosed as relapse, but strict criteria for the PTLD diagnosis 
have now been established. Our aim was to study the risk of 
PTLD development and fi nd risk factors in patients transplanted 
due to lymphoma.
Patients and methods: All patients who underwent allogeneic 
SCT in all Swedish SCT centers due to lymphoma or chronic 
lymphocytic leukemia between 1984 and 2007 have been 
included. All patients who developed PTLD or relapse of lym-
phoma after the SCT were studied by reviewing patients’ data 
records including pathology reports. Analysis of risk factors for 
PTLD or lymphoma relapse was performed. 
Results: Fourteen out of 200 (7%) patients developed PTLD; 
8 males and 6 females, median age 39 years. In total, 11 of 
these patients had received reduced intensity conditioning and 
3 myeloablative conditioning. Only 2 had mismatched donors. 
11 patients received ATG. Lymphoma patients with a longer 
duration between diagnosis and SCT showed a higher risk of 
development of PTLD (p=0.02). Patients with autologous SCT 
before allogeneic SCT also seemed to have a higher risk for 
PTLD, 8 patients (57%) versus 62 patients (33%) (p=0.08).
All PTLD patients were EBV DNA positive at time of diagnosis 
(median 28 days) and 8 patients (57%) had a CMV infection. 
11 of 14 PTLD patients had acute GVHD before development 
of PTLD; 7 grade I and 4 grade II-IV. In total, 3 of the PTLD 
patients had received rituximab (21%) as a part lymphoma 
treatment before SCT. The median of PTLD diagnosis 66 days 
after SCT (min 26, max 3375). All patients received riruxi-
mab as treatment of PTLD and 3 patients were also treated 
with chemotherapy. 9/14 (64%) died of PTLD. 68/200 (34%) 
developed relapse of lymphoma. The median time of relapse 
233 days (min. 11, max. 2463), 68% died of relapse. There 
was a signifi cant difference in cumulative proportion surviving 
between patients that developed PTLD and non-PTLD patients 
(p= 0.024). 
Conclusion: Patients with lymphoma before allogeneic SCT 
were at risk of development of PTLD.

P1064
Disease status but not histology is predictive of outcome 
in lymphoma patients after allogeneic stem cell transplan-
tation with reduced-intensity conditioning regimen
L. Castagna (1), R. Bouabdallah (1), S. Fürst (1), 
J. El Cheikh (1), C. Faucher (1), R. Crocchiolo (1), A. Granata (1), 
J.M. Boher (1), M. Mohty (2), D. Blaise (1)
(1)Institut Paoli Calmettes (Marseille, FR); (2)CHU Nantes 
(Nantes, FR)

Background: Lymphoma patients with disease relapsed after 
HDC or with disease refractory to several line of treatment can 
be rescued with allogeneic stem cell transplantation. The aim 
of this analysis was to report the results obtained in a cohort of 

lymphoma patients treated with reduce intensity conditioning 
regime (alloRIC) in a single institution. 
Patients and methods: From 2001 and 2009, 113 lymphoma 
patients received alloRIC. Main patient characteristics are 
reported in the table Most patients received an association 
of fludarabine (30 mg/m²/day, 5 days), oral or intravenous 
busulphan (4 mg/kg or 3.2 mg/kg/day respectively, over 
2 days), and thymoglobulin (2.5 mg/kg/day over 1 or 2 days). 
For these patients, graft versus host disease prophylaxis 
(GVHD) was cyclosporine (CyA) alone starting from days -3 
at 3 mg/kg/day. Second most used conditioning consisted 
of fludarabine (30 mg/m²/day for 3 days) and low dose total 
body irradiation (TBI, 2 grays). For these patients, GVHD 
prophylaxis consisted of CyA and mycophenolate mofetil 
(MMF). 
Results: After a median observation time of 28 months, the 
3-year OS and PFS were 59% (CI 48%-68%) and 51% (CI 
41%-61%), respectively. At last follow-up, 66 patients (58%) 
were alive and 47 patients (42%) died. The treatment related 
deaths were consequence of aGVHD 36% (11/30), cGVHD 
23% (7/30), microbiologically not documented pneumonitis 
10% (3/30), viral encephalitis 7% (2/30), graft failure 7% (2/30), 
SNC haemorrhage 1, cerebral aspergillosis 1, neoplasia 2 pts. 
One patient died of aGVHD after a second alloRIC for progres-
sive disease. Univariate analysis showed that CR status at time 
of alloRIC was signifi cantly associated to a better OS and PFS. 
Histological subtype did not infl uence the OS.
aGVHD incidence was 43%, grade II-IV was 38% (65% grade 
2, 18% grade 3, and 17% grade 4), and the median time of 
diagnosis was 33 days (CI 11-114).



S329

The cGVHD incidence was 33% (35/106), and the incidence 
of extensive form was 71%. Cytomegalovirus infection was 
detected in 13 patients (11%) at the median time of 34 days 
(CI 1-83) after alloRIC. Only one gastro-intestinal CMV disease 
was observed. The 100-day and 2-year TRM was 6% and 28% 
(CI 20%-35%), respectively.
Conclusion: This retrospective analysis showed that, contrary 
to other studies, histological subtype did not present a major 
impact on outcome. Clinical results appear promising with a low 
TRM and rather high outcome in a cohort of poor prognosis 
lymphoma patients.

P1065
Reduced-intensity conditioning regimen with ex vivo 
T-cell depletion after unrelated donor as stem cell source 
for patients with haematological malignancies
L. Castagna, R. Crocchiolo, S. Furst, J. El Cheikh, B. Esterni, 
A. Granata, C. Lemarie, C. Oudin, C. Faucher, C. Chabannon, 
D. Blaise
Institut Paoli Calmettes (Marseille, FR)

Background: Most patients received allogeneic stem cell trans-
plantation from matched unrelated donors after myeloablative 
or reduced intensity conditioning regimen (alloRIC). Using T 
cell replete peripheral blood stem cell (PBSC), graft versus host 
disease (GVHD) was of concern. Extensive T cell depletion 
could blunt the graft versus malignancies effect. The aim of this 
retrospective analysis was to depict the outcome of patients 
after iv busulfan and ATG-based RIC and unrelated donor.
Patients and methods: Since 1998, we performed 537 alloRIC and 
116 (22%) were conditioned by fl udarabine, iv busulfan and anti-
thymocytes globulin (ATG) (FBA). Of these, for 42 patients (34%) 
donor was unrelated. Conditioning regimen consisted of fl udarab-
ine (150 mg/m²), iv busulfan (6.4 mg/kg), and intermediate dose of 
ATG (5 mg/kg), day -2 and -1. PBSC were used in all but 4 patients. 
GVHD prophylaxis consisted of cyclosporine alone starting day -3. 
Cytomegalovirus was managed as pre-emptive strategy, based on 
weekly antigenemia. No anti-molds active prophylaxis was per-
formed. Main patient characteristics were in Table. 

Results: The median observation time was 27 months (range 
5-50). One patient experienced graft failure and died. The 
median time to ANC more than 0.5 x 109and platelets more than 
20 x 109 was 18 days and 12 days, respectively. 
Acute GVHD grade 2-4 and grade 3-4 was 42% and 16%, 
respectively. Chronic GVHD incidence (in 37 evaluable patients) 
was 51% (extensive 68%). 
During aplasia period, 71% of patients had fever of unknown 
origin, 6% sepsis, and 18% did not developed fever. CMV 
reactivation was observed in 55% of patients and 2 patients 
developed CMV colitis; 31% had multiples reactivation. EBV 
reactivation, with no lymphoproliferative.

P1066
Haematopoietic stem transplantation for primary 
immunodefi ciency disease: a south-east Asian 
perspective
A.M. Tan (1), K. Vijaya (1), M.Y. Chan (1), A.J. Lee (2), 
P.L. Tan (2)
(1)KK Women and Children’s Hospital (Singapore, SG); 
(2)National University Hospital (Singapore, SG)

Haematopoietic stem cell transplants (HSCT) is the only cure 
for primary immunodefi ciency disease (PID). If left untreated, 
PID is associated with high mortality from serious infections 
in childhood.Since the 1990’s cord blood forms an important 
source of stem cells for our 2 paediatric transplant programmes. 
We described our experiences on HSCT for children with PID 
in our population. 
Method: We performed HSCT for 14 children with PID over a 
period of 12 years from Dec 1996 to Feb 2009. Of these,10/14 
(71%) received unrelated cord blood transplants (CBT), 
3/14 had MSD and only one had MUD bone marrow trans-
plant. The underlying diseases included SCID(5), HIgM(5), 
CGD(2),WAS(1), LAD(1).The median age at transplant was 35 
months (range 3 to 204 months). Conditioning regimes con-
sisted of myeloablative Busulphan (BU)/Cyclophosphamide 
(CPA)±ATG regimes for all except for the 5 SCID who had 
reduced intensity conditioning (RIC). The RIC regime consisted 
of Fludarabine ± Melphalan ±CPA.GVHD prophylaxis consisted 
of cyclosporine A and/or a combination of short course of meth-
otrexate, methylprednisolone or mycophenolate mofetil.
Results: Fourteen percent (2/14) had graft rejection:one pt with 
HIgM had a 2nd successful transplant from the same MUD and 
one pt with GCD died 1.5 year later from pneumonia secondary 
to his underlying disease after refusing 2nd transplant. TRM was 
14% (2/14) both had unrelated CBT, one died from pneumo-
nia and the other from chronic GVHD in liver and lung. Overall 
survival remained good at 79%(11/14).Of those with unrelated 
CBT ,7/10 (70%) are alive. Pre and post transplant infective 
complications were signifi cant in our patients, it ranged from 
disseminated BCGitis seen in SCID cases to systemic fungal 
infections.
Conclusions: PID is highly curable with HSCT.MSD transplants 
give 80 to 90% while MUD gives 50 to 60% cure reported in 
literature.The unrelated CBT in our study showed a intermedi-
ate range of cure 70% .In a diverse racial groups such as ours, 
it is often diffi cult to fi nd a bone marrow match in international 
registries. Unrelated cord blood transplant gives these children 
with PID a good chance for cure.

P1067
Haemorrhagic cystitis in paediatric haematopoetic stem 
cell transplant: report from a paediatric transplant centre 
in Singapore
A.M. Tan, S.Y. Soh, K. Vijaya, M.Y. Chan
KK Women and Children’s Hospital (Singapore, SG)

Haemorrhagic cystitis is a known morbidity in the haematopoi-
etic stem cell transplant (HSCT) setting. We describe the cases 
in our institute in the last 12 years.



S330

Methods: This is a retrospective chart review of HSCT patients 
in our institute from 1998 to 2010 (12 years). Data on patient 
characteristics, type of HSCT as well as description of the hem-
orrhagic cystitis episodes, their management and outcomes 
were collected. 
Results: There were 8 patients with haemorrhagic cystitis in 
the 12 years. During this period 97 cases of HSCT were per-
formed in our center. This give a incidence of 8 % in our study. 
The age ranged from 3 to 13 years. There were 4 girls and 4 
boys. Majority (7/8, 88%) had allogeneic HSCT. The indications 
for the HSCT in these patients were: chronic myeloid leuke-
mia (2 patients), myelodysplastic syndrome (2 patients), acute 
lymphoblastic leukaemia (2 patients), acute myeloid leukaemia 
(1 patient) and high-risk neuroblastoma (1 patient, autologous 
HSCT). Conditioning for all the allogeneic HSCT included 
cyclophosphamide – BuCy (4 patients) or CyTBI (3 patients). 
The onset of hemorrhagic cystitis ranged from day +5 to day 
+68. Duration was 3 to 153 days. Urine BK virus was positive 
in 5 patients (urine BK virus studies were not performed for fi rst 
3 cases). Two of these received intravenous (IV) with/without 
intravesical cidofovir, with unsatisfactory results. All patients 
received blood product support for thrombocytopenia. Five (62 
%) patients, 2 of whom had BK viruria, required urine catheriza-
tion and bladder washout and eventually underwent cystoscopy 
and diathermy. One of these 5 patients needed a suprapubic 
catheter. Another one underwent intravesical prostaglandin 
(PGF2 ) with disappointing results. Two patients, both BK 
positive, had spontaneous resolution.
Conclusion: From our series, haemorrhagic cystitis was a sig-
nifi cant morbidity in HSCT patients. Most of these patients had 
to undergo invasive interventions such as cystoscopy and dia-
thermy, and intravesical drugs. BK viruria is a common cause of 
haemorrhagic cystitis in our study. Optimal management of this 
problem is still unknown.

P1068
Immunotherapy with cytokine-induced killer cells 
in patients with refractory solid tumours
L. Pierelli (1), P. Iudicone (1), G. Bonanno (2), M. Vacca (1), 
F. Ipsevich (1), D. Fioravanti (1), C. Lavorino (1), M. L. Foddai (3), 
S. Gentili (1), P. Urso (1), A. Pandolfi  (1), R. Scocchera (1), 
S. Rutella (2), G. Scambia (2)
(1)A.O. S. CamilloForlanini (Rome, IT); (2)Catholic University 
Med School (Rome, IT); (3)IFO Istituto Regina Elena (Rome, IT)

This study aimed to evaluate the feasibility to expand Citokine 
Induced Killer (CIK) cells from heavily pre-treated neoplastic 
patients and to assess the toxicity of this therapeutic treatment. 
The investigation was approved by the Ethical Committee and 
the informed consent was provided by the patients enrolled in 
the study. Peripheral blood mononuclear cells (PBMC) were 
obtained by apheresis in 4 patients with advanced refractory 
cervical cancer and 1 patient with methastatic melanoma. 
PBMC were cultured in bags (Mylteny/Cell Genix) by using 
serum free X-vivo medium (Biowhittaker) initially additioned 
with IFN-  (Imukin Boehringer Inghelheim) 1000UI/mL and 24 
hours later with Thymoglobulin (Genzyme) 500 ng/mL and IL-
2 (Proleukin, Novartis) 300 UI/mL. The expansion of CIK was 
then sustained by only adding IL-2. Phenotypic characterization 
was performed weekly using FAC scalibur and the following 
moAbs: CD3,CD4,CD8,CD56,CD25, foxP3 (Becton Dickinson). 
The sterility tests were done using BactAlert System and both 
aerobic and lytic anaerobic media (Biomerieux). Endotoxin was 
evaluated by Limulus Amebocyte lisate, LAL test (Cape Code) 
with a sensitivity of 0.06 UE/mL. Cell viability was evaluated 
at the end of the culture before criopreservation and checked 
before thawing and infusion. 
At least 3 doses were obtained for each patient and the number 
of CIK ranged from 1 to 6 x 106 cells/kg based on the fold expan-
sion. One patient died during the expansion procedure for com-
plications due to primary tumour. The other patients received 
a minimum of 3 cycles of infusions with an interval of 1 month 

between the infusions. The culture performed under GMP 
grade was successful and the quality controls indicated that the 
product was sterile throughout the entire culture period. Cell 
viability at the end of expansion and following cryopreservation 
ranged between 80-98%. The protocol treatment was safe with-
out any toxicity following each cell cycle administration. After a 
follow-up of 8-12 months, 2 patients are still alive with a slow 
progressive disease whereas 2 patients died 4 months later the 
immunotherapy treatment. 
Even though the patients enrolled in this preliminar study had 
very critical clinical conditions, it was possible to expand an 
appropriate number of CIK cells. Within the limit of the study, 
this therapeutic approach seems to be feasible and no toxic, 
it could be a promising treatment in patients with more limited 
tumour burden.

P1069
Enhanced secretion of high mobility group Box 1 
(HMGB1) by haematopoietic stem cells after nucleofection 
and femtosecond laser-transfection
D. Killian (1), A. Sekora (1), M. Schomaker (2), S. Willenbrock 
(3), A. Knüppel (1), H. Murua Escobar (3), A. Heisterkamp (2), 
I. Nolte (3), M. Freund (1), C. Junghanß (1)
(1)University of Rostock (Rostock, DE); (2)Laser Center 
Hannover e.V. (Hannover, DE); (3)University of Veterinary 
Medicine (Hannover, DE)

Background: Genetic modifi cations of hematopoietic stem 
cells (HSC) contain a high potential to gain insights into the 
pathogenesis and new therapeutic approaches of various dis-
eases. High mobility group box1 (HMGB1) is a proinfl amma-
tory cytokine, which stimulates immune reactions. Here, we 
investigated whether canine HSC (CD34+) can be transiently 
transfected with a 5.3 kb plasmid containing genetic informa-
tion for HMGB1 by two different methods: nucleofection and 
femtosecond (fs) – lasertransfection. The latter one is based 
on short laser pulses triggered on cell membranes to produce 
micropores allowing the uptake of external plasmids. 
Methods: HSC were enriched from canine bone marrow by 
magnetic activated cell sorting. Thereafter, two transfection 
approaches were investigated: A) nucleofection (AMAXA®

device) and B) fs-lasertransfection (0.1-0.3 J/cm2). As plasmid 
an eukaryotic expression vector pEGFP-HMGB1 containing a 
CMV promotor was applied. Transfection rates were detected 
by fl ow cytometry and fl uorescence microscopy. Levels of 
secreted HMGB1 were analysed by ELISA. Subsequently 
transfected HSC were differentiated into dendritic cells (DC) 
(IMDM, supplements: TNFa [10 ng/ml], GM-CSF [40 ng/ml], 
FLT-3 [200 ng/ml]; harvest d11 to d15). 
Results: The transfection rates were 12-25 % (nucleofection, 
n=3) and 1-5 % (fs-lasertransfection, n=3) after 24h, respec-
tively. After nucleofection (24h) cell numbers decreased by 
90-94 % (cell loss), 11-18 % of the cells were apoptotic and 
43-80 % necrotic. In comparison after fs-lasertransfection 
(24h) cell numbers decreased by 56-79 %, 21-36 % of the cells 
were apoptotic and 12-35 % necrotic. HMGB1 release into the 
supernatant was highest early after transfection. After nucleo-
fection HMGB1 levels were 6.6 ng/ml (d2), 3.4 ng/ml (d5) and 
1.0 ng/ml (d9). In comparison HMGB1-supernatant levels after 
fs-lasertransfection were 23.4 ng/ml (d1), 12.3 ng/ml (d2), 0.9 
ng/ml (d5), 1.0 ng/ml (d8) and 0.9 ng/ml (d14). Subsequent 
generation of HMGB1-expressing DC was possible after both 
transfection methods, but hampered by the high cell loss. 
Conclusions: Canine HSC can be transfected with a HMGB1 
plasmid by nucleofection as well as the novel fs-lasertrans-
fection techniques, however cell loss is signifi cant, so further 
improvement is warranted. HMGB1-producing DC can be 
differentiated from transfected HSC, which might be used in 
the future for cellular therapies in the setting of vaccination 
studies.
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P1070
Pre-transplant serum cytokine profi les in allotransplanted 
patients
O. Bruserud (1), G. Melve (2), M. Sjo (1), P. Bentsen (1), 
H. Reikvam (1)
(1)Medical Department (Bergen, NO); (2)Departement of 
Immunology and Transfusion Medicine (Bergen, NO)

Background: Several cytokines are altered in patients with 
hematologic malignancies, and such alterations may have 
direct effects on the malignant cells or have indirect effects 
on leukemogenesis through altered function of bone marrow 
stromal elements. However, the cytokine system constitutes 
an interacting functional network where the contribution from 
single cytokines is modulated by the levels of other cytokines. 
It may therefore be more relevant to look at the total serum 
cytokine profi le.
Patients and methods: We investigated the pretransplant serum 
levels of 34 cytokines in a group of 40 consecutive allotrans-
planted patients (26 men, 14 women; median age 43 years 
(18-62 years)). The large majority of patients had acute leuke-
mia (AML 25 patients, ALL 13 patients). Serum samples were 
collected before start of conditioning therapy when all patients 
were in complete hematological remission. All patients received 
myeloablative conditioning therapy and graft-versus-host dis-
ease (GvHD) prophylaxis with cyclosporine A plus methotrexate, 
and they were transplanted with G-CSF mobilized peripheral 
blood stem cells derived from HLA-matched family members. 
Results: The serum cytokine profi le showed considerable varia-
tion between the patients, and when using unsupervised hierar-
chical clustering analysis the patients could be divided into two 
major subsets. These two subsets differed especially in serum 
hepatocyte growth factor (HGF) levels, but Epidermal growth 
factor (EGF) and leptin levels also varied. The two subsets did 
not differ in age, diagnosis, diagnosis or frequency of patients 
with acute GvHD. The degree of weight gain/fl uid retention 
after conditioning therapy did not differ between the two patient 
subsets. The pretransplant serum cytokine profi le for the whole 
patient group differed from healthy controls, especially (i) 
increased G-CSF levels; (ii) decreased levels of several T cell-
derived cytokines (e.g. IL2, IFN- ); and (iii) altered chemokine 
levels. Thus, the cytokine profi les for the two patient subsets 
identifi ed in the hierarchical clustering differed from each other 
and both differed from the healthy controls. 
Conclusion: We conclude that the pretransplant serum cytokine 
profi le shows a considerable variation even between patients in 
complete hematological remission, and patients can be divided 
into two major subsets based on this profi le.

P1071
Haematopoietic recovery in old and young dogs
S.S. Schwamberger (1), J. Zorn (1), M. Pfi rrmann (3), H. Adler 
(1), H.-J. Kolb (1)
(1) Helmholtz Center (Munich, DE); (3) University of Munich 
(Munich, DE)

Autologous stem cell transplantation is limited in elderly patients 
due to various comorbidities infl uenced by life style and prior 
treatment. We were interested to study hematopoietic recovery 
and clinical course independent of these factors in old dogs 
(between 8 and 12 years of age) as compared to young dogs 
(between 1 and 2 years of age). The animals received a single 
dose of 10 Gy total body irradiation and 1 x 108 mononuclear 
cells/kg of bone marrow previously aspirated from humerus 
and femurs and cryopreserved. In older dogs a signifi cantly 
higher volume had to be obtained in order to reach the amount 
of cells. There was no difference in the rapidity of hematopoi-
etic recovery and platelet counts did not differ between old and 
young dogs. Granulocyte and lymphocyte counts were lower 
prior to transplantation in old dogs as compared to young dogs 
and pretransplant levels of granulocyte counts were reached 
in both groups at day 40. Lymphocyte counts remained below 

pretransplant levels in both groups and abnormal in old dogs. 
The clinical course was complicated by diarhhea and fever in 
young dogs on days 5 and 6, in old dogs on days 4 -8 and later 
on days 11-14. These differences reached signifi cance at the 
level of p=0.05.
The animal experiments indicate that a given amount of mono-
nuclear cells containing similar cfu-c numbers leads to a simi-
larly rapid recovery in old as in young dogs. Lymphocyte counts 
may remain low in both ages. In contrast gastrointestinal toxic-
ity is more severe and of longer duration in old dogs. Elderly 
individuals may require more intensive gut decontamination 
and preventive measures of infections.

P1072
Posterior reversible encephalopathy syndrome
Z. Stojanoski, S. Genadieva-Stavrik, A. Pivkova, A. Karadzova-
Stojanoska, L. Cevreska, B. Georgievski
Bone Marrow Transplantation Unit (Skopje, MK)

Background: posterior reversible encephalopathy syndrome 
(PRES) is one of the serious adverse side effects of Cyclosporine 
A,Tacrolimus and Sirolimus, which are used for the prophylaxis 
of acute graft-versus-host disease (GVHD) after allogeneic 
stem cell transplantation (allo-SCT). We present 2 patients 
who developed PRES, after allo-SCT. The patients were 
female (24 and 28 years old) with AML, transplanted from sibling 
male donor. Ciclosporin A and MTX (1, 3, 6, 11 day) was used 
as aGVHD prophylaxis. Median onset of PRES was 22 and 
24 days after allo-SCT.Primary symptom was headache and 
visual disturbance and subsequently development of systemic 
seizure. Serum creatinin was 166 mmol/L. and 180 mmol/L. 
Sites of PRES by MRI were detected in the temporal, parietal, 
frontal, and parietal lobes, and brain stem. Development of sta-
tus epilepticus need ICU care. Now, 3 years after transplanta-
tion they are good with signes of chronic limited GVHD. These 
data suggested the importance of early intervention for PRES 
and exploitation of optimal GVHD prophylaxis after developing 
PRES.

Stem cell mobilization and Graft 
engineering

P1073
The role of the CXCR4 antagonist Plerixafor® in elderly 
patients failing autologous stem cell mobilization. Data 
from the Plerixafor Compassionate Use Study. On behalf 
of the European Consortium for Stem Cell Mobilization 
(ECOSM)
I.H. Gabriel, J.F. Apperley, R. Szydlo, G. Basak, K. Douglas, 
C. Geraldes, K. Hübel, O. Jaksic, Z. Koristek, F. Lanza, 
R. Lemoli, G. Mikala, D. Selleslag, W. Wiktor-Jedrzejczak, 
N. Worel, M. Mohty, R. Duarte on behalf of the European 
Consortium for Stem Cell Mobilization (ECOSM)

Autologous stem cell transplantation (ASCT) is the single 
largest transplant procedure performed in Europe accounting 
for 60% of fi rst transplants (EBMT 2008). Patients >60 years 
(yrs) of age constitute a signifi cant and increasing proportion 
of all ASCTs. With increasing life expectancy combined with 
improved supportive care it is conceivable that the numbers of 
patients of advanced age suitable for a fi rst ASCT for haema-
tological malignancy will further increase. Increasing age has 
been shown to adversley affect CD34+ stem cells (SC) mobili-
zation and collection and thus may impact on treatment options 
and overall outcome. Data suggest that the CXCR4 antago-
nist Plerixafor is useful in achieving adequate SC harvests in 
patients failing prior mobilization. Specifi c data on the use of 
this drug in elderly pts is lacking. We analyzed the impact of 
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age on SC collection in patients >60 yrs receiving Plerixafor 
as part of a European compassionate use programme follow-
ing primary mobilization failure. A total of 498 pts with either 
myeloma (MM) or Non-Hodgkins lymphoma (NHL) underwent 
attempt at SC mobilization and collection, 244 (49%) were >60 
yrs of age; 160 were between 60-65 yrs (B) and 84 >65yrs (C) 
(median ages 62 and 67 yrs respectively). The median age of 
patients receiving Plerixafor <60 yrs (A) was 53 yrs (16-59). 
There were no signifi cant differences between the groups with 
respect to gender, number of lines of prior chemotherapy, use 
of prior radiotherapy or number of patients who subsequently 
underwent ASCT. We found, following Plerixafor salvage, no 
difference in the CD34 yield between patients <60 and those 
either 60-65 or >65 yrs (P=0.26 and P=0.31), median CD34+ 
stem cell yields were 3.1 (0.18-32.6), 3.4 (0-16), and 2.7x106/
kg (0.1-10) for groups A, B and C respectively. 61%(A), 68% 
B),and 66% (C)respectively achieved the primary end point of 
the study i.e to collect 2.0x106/kg CD34+ SC allowing a single 
ASCT procedure. As MM was increased in patients >60,53% 
and 57% in groups B and C compared to those <60(38%),we 
investigated whether this masked an inferior yield in older 
patients with NHL. No difference was seen between patients 
with NHL in group A vs groups B and C (P=0.39 and P=0.168 
respectively). In conclusion we demonstrate that in almost 250 
patients >60 years failing SC mobilization Plerixafor treatment 
allows collection of adequate CD34+ (2.0x106/kg) cells to allow 
a ASCT. Patients >60 yrs should therefore be considered for 
treatment

P1074
Successful eradication of acute myeloid leukaemia 
blasts by single-locus HLA-mismatched leukaemia-
reactive CD8+ T-lymphocytes in a humanized NOD/SCID/
IL2Rgcnull xenograft model
A. Brunk (1), E. Distler (1), A. Hohberger (1), E. Schnürer (1), 
C. Wickenhauser (2), S. Khan (1), M. Theobald (1), W. Herr (1), 
U.F. Hartwig (1)
(1)University Medical Center (Mainz, DE); (2)University School 
of Medicine (Leipzig, DE)

Donor lymphocyte graft engineering to avoid graft-versus-host 
(GVH) reactivity while improving graft-versus-leukemia (GVL) 
immunity remains of central interest in allogeneic hematopoi-
etic stem cell transplantation. To evaluate new experimental 
concepts of donor lymphocyte allograft engineering to improve 
GVL reactivity of human T cell-grafts to acute myeloid leuke-
mia (AML) in vivo, we established a humanized transplantation 
model using immunodefi cient NOD/SCID/IL2Rgcnull (NSG) 
mice and AML samples from patients. Here, we report the suc-
cessful eradication of engrafted AML blasts from patient MZ580 
using donor-derived, single HLA-B locus-mismatched, AML-
reactive CD8+ T cells generated in mixed lymphocyte leukemia 
cultures (MLLC). Upon injection of 5x105 primary blasts into 6 
to 8 week old irradiated (150cGy) NSG mice, 1% AML engraft-
ment in the bone marrow (BM) was achieved within 18 days, 
resembling minimal residual disease. 5x106 AML-reactive CD8+ 
T cells derived from MLLC cultured for 14, 21, 28, and up to 56 
days were adoptively transferred 18 days post AML engraftment 
to investigate differences in homing, survival and GVL reactivity 
in vivo. Additionally, cytotoxicity to AML blasts was analyzed in 
a kinetic experiment in leukemia bearing mice 2h, 24h, 48h and 
7 days post T cell transfer. To study antileukemic responses of 
administered T cells ex vivo, reisolated splenocytes from T cell-
treated mice were tested in vitro by IFN (g)-EliSPOT assays. 
We observed complete eradication of AML blasts in BM, spleen 
and peripheral blood of tumor bearing mice one week after 
transfer of CD8+ T cell lines cultured for 14, 21, and 28 days, 
whereas controls showed 25-61% (median 35%) AML engraft-
ment in the BM. Kinetic analysis demonstrated nearly complete 
eradication of AML blasts as early as 48h after T cell transfer. 
Ex vivo analyses of T cells recovered from spleens 24h and 
48h after injection showed highly specifi c reactivity against AML 

MZ580 blasts in IFNg-EliSPOT assay, whereas NSG DCs were 
not recognized. However, T cells cultured for 56 days appeared 
less capable to eradicate AML blasts in vivo. Further experi-
ments to optimize conditions required for effective homing, sur-
vival and central memory of leukemia-reactive T cell-grafts also 
in a HLA-matched setting are currently in progress. 
In summary, these results suggest that our model might rep-
resent a valuable tool to defi ne conditions for optimized GVL 
immunity of leukemia-reactive T cell-grafts in vivo.

P1075
Plerixafor for stem cell mobilization in Hodgkin, non-
Hodgkin, and multiple myeloma patients: a subgroup 
analysis from the European Compassionate Use Program
K. Hübel, M.M. Fresen, J.F. Apperley, G. Basak, K. Douglas, 
I. Gabriel, C. Geraldes, O. Jaksic, Z. Koristek, N. Kröger, 
F. Lanza, R. Lemoli, G. Mikala, D. Selleslag, N. Worel, M. Mohty, 
R. Duarte on behalf of the European Consortium of Stem Cell 
Mobilization

The CXCR4-inhibitor plerixafor mobilizes hematopoietic stem 
cells (HSC), thereby amplifying the effects of G-CSF. Before 
approval plerixafor was evaluated in compassionate use pro-
grams (CUP) in patients who failed a prior mobilization. Thir-
teen European countries enrolled a total of 510 patients (226 
Non-Hodgkin lymphoma (NHL), 235 Multiple Myeloma (MM), 
49 Hodgkin lymphoma (HL)) who received 0.24 mg/kg body-
weight (BW) plerixafor subcutaneously (SC) 9-11 hours prior 
to apheresis. 
Two hundred twenty-six NHL patients (112 male, 114 female; 
median age 62 years, range 16-75; median lines of pretreat-
ment: 2; range 0–10) collected a median of 2.51 x 106 CD34+ 
cells/kg BW (range 0–15.99). Onehundred-fi fty patients (66.4%) 
gathered the defi ned minimum of 2.0 x 106 CD34+ cells/kg 
BW in a median of 2 apheresis sessions (range 1–5). Sixty-
six patients (29.2%) yielded more than the minimum amount 
of CD34+ cells during the fi rst apheresis session. 64.6% of 
patients proceeded to high-dose chemotherapy followed by 
autologous stem cell transplantation and received a timely and 
stable engraftment.
The group of 235 MM patients (135 male, 100 female; median 
age 61 years, range 28 – 76; median lines of pretreatment: 2, 
range 0–9) collected a median of 3.59 x 106 CD34+ cells/kg 
BW (range 0.1–32.6). A total of 194 patients (85.8%) yielded 
enough CD34+ cells/kg BW to proceed to transplantation. 
Ninety-four patients (40%) gathered the minimum amount of 
CD34+ cells during the fi rst apheresis session.
Twenty-four male and 25 female with a median age of 39 years 
(range 19–75) received a median of three prior lines of therapy 
(range 2–5). Thirteen patients had received radiation treatment. 
In a median of 2 apheresis sessions (range 1–4) a median of 
3.12 x 106 CD34+ cells/kg BW (range 0.1–8.62) was yielded. 
85.7% (42/49) of HL patients gathered the minimum amount of 
CD34+ cells to proceed to high-dose chemotherapy followed by 
autologous stem cell transplantation and received a timely and 
stable graft. Nineteen patients (38.8%) gathered more than the 
minimum during fi rst apheresis session. In total 386 patients 
(75.7%) of the evaluated 510 proven poor mobilizers gathered 
the defi ned minimum of CD34+ cells. The minimum stem cell 
collection targets were reached for over 80% of MM and HL 
patients and 2/3 of NHL patients. Observed adverse events 
were rare, mild and manageable. Our data might be of interest 
for the development of future mobilization strategies.
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P1076
Ex vivo expansion of megakaryocytic progenitor cells 
to alleviate thrombocytopenia following multiple cycles 
of high-dose chemotherapy for highly malignant sarcoma
D. Josefsen (1), S. Smeland (1), M. Dyrhaug (1), L. Rusten (2), 
G. Kvalheim (1)
(1)Oslo University Hospital (Oslo, NO); (2)Buskerud Hospital 
(Oslo, NO)

Aggressive combination chemotherapy has dramatically 
improved the prognosis of osteosarcoma and Ewing’s sar-
coma. Dose-response relationships for individual chemothera-
peutic agents have been demonstrated, and maintaining high 
dose intensity throughout the treatment is of proven importance 
for outcome. However, a recent analysis of toxicity demon-
strated that about 25% of chemotherapy courses were delayed 
because of protracted thrombocytopenia. The present protocol 
was developed to explore whether ex vivo expanded meg-
akaryocytic progenitor cells can substantially alleviate throm-
bocytopenia following multiple cycles of non-ablative high-dose 
chemotherapy for sarcoma, making it possible to maintain opti-
mal dose intensity throughout the treatment. Moreover, HSC 
are normally maintained and proliferate under low O2 tension 
in BM and by mimicking these in vivo conditions in a special 
minilaboratory for hypoxia we want to explore if ex vivo expan-
sion of HSCs under these conditions is more effi cient than our 
previously normoxia ex vivo conditions. 
Peripheral blood progenitor cells were harvested and a CD34+ 
selection performed (98% purity) after two courses of chemo-
therapy. CD34+ cells were expanded for seven days in serum-
free media supplemented with thrombopoietin, kit ligand, fl t3 
ligand, IL-3 and IL-6, and reinfused if a prior episode of grade 
IV thrombocytopenia had occurred. Seven ex vivo expansions 
and reinfusions have been performed on three patients. No 
side effects were associated with the reinfusion of expanded 
cell products. The results presented represent the mean ± SEM 
of pooled data from seven ex vivo expansions. Total nucleated 
cells were expanded 9.4 ± 2-fold, whereas CD34+ progenitors 
and CD61+ megakaryocytic cells were expanded 5.7 ± 2-fold 
and 71,8 ± 31-fold, respectively. The progenitor cells CFU-
Mk, CFU-GM, and BFU-E were expanded 3.5 ± 1-fold, 6.2 ± 
1-fold and 2.7 ± 0.4-fold respectively. Of interest, the number 
of long-term culture-initiating cells did not increase, but were 
maintained at initial levels. We are currently exploring whether 
culturing the CD34 positive cells under hypoxic conditions 
would be more effi cient for the expansion of the HSC, and data 
will be presented.
So far, we have demonstrated the feasibility of this clinical- 
scale ex vivo expansion protocol. Reinfusion of the expanded 
cell products has resulted in rapid recovery of platelet function, 
and no severe side effects were observed.

P1077
Autologous haematopoietic stem cell mobilization with 
plerixafor and G-CSF: impact of overweight and obesity
G. Basak, W. Wiktor-Jedrzejczak, J.F. Apperley, K. Douglas, 
I. Gabriel, C. Geraldes, K. Hubel, O. Jaksic, Z. Koristek, 
F. Lanza, R. Lemoli, G. Mikala, D. Selleslag, N. Worel, 
M. Mohty, R. Duarte on behalf of ECOSM (European Consortium 
for Stem Cell Mobilization)

Autologous hematopoietic stem cell mobilization was sug-
gested to be infl uenced by overweight and obesity. Moreover, 
some recent data suggested that hypercholesterolemia can 
be associated with improved CD34+ yield (Crysandt et al. 
ASH2010). In order to assess the impact of obesity as a pre-
dictive factor in the context of autologous stem cell mobiliza-
tion using the CXCR4 antagonist, plerixafor, we performed a 
large analysis in a group of 359 adult patients mobilized with 
plerixafor plus GCSF following previous failed mobilisation in 
whom data were available regarding BMI and CD34+ cell yield. 
48% of these patients were diagnosed with multiple myeloma, 

42% with non-Hodgkin’s and 8% with Hodgkin’s disease. 
Median age was 59 years, and 53% were males. The median 
number of prior chemotherapy regimens was 2 (range, 0-9), 
with the latter incorporating melphalan in 17%, lenalidomide in 
5% and purine analogs in 8% of cases. The median baseline 
platelet count was 153x109/l (range, 34-397). The median body 
weight was 74 (range, 43-132) Kg and the median body mass 
index (BMI) was 26 (range, 15-47). We analyzed CD34+ stem 
cell mobilization and harvest outcome in 2 cohorts of patients 
based on BMI: <25 (normal and underweight, N=134) and 25
(overweight and obese, N=225). Characteristics of patients 
from both groups were comparable, except for gender (more 
males in the BMI 25 group). After fi rst injection of plerixafor, 
the peripheral blood CD34+ cell count was signifi cantly lower 
in patients with BMI 25 vs those with BMI<25 (25±24 vs 55±64 
cells/ul; p=0.04). Among patients who proceeded to aphereses, 
the single apheresis yield was also signifi cantly lower in the 
BMI 25 group (2.0±1.6x106 CD34+ cells/kg) than in the BMI<25 
group (2.6±2.6x106 CD34+ cells/kg; p<0.05). After a median of 
2 aphereses (range, 1-5) patients with BMI 25 collected an 
inferior total yield of CD34+ cells (3.5±2.0x106 cells/kg) than 
patients with BMI<25 (4.3±4.2x106 cells/kg, p=0.053). However, 
comparable proportions of patients from both groups achieved 
the target of 2.0x106 CD34+ cells/kg (76% of patients with 
BMI 25 vs 78% with BMI<25). We conclude that autologous 
stem cell mobilization with plerixafor is signifi cantly impacted in 
overweight and obese patients. However, it is likely that plerixa-
for can overcome this limitation, since this did not infl uence the 
ability to collect suffi cient numbers of CD34+ stem cells allow-
ing to perform at least one transplant procedure.

P1078
Plerixafor might overcome the detrimental effect 
of previous autologous stem cell transplantation on 
haematopoietic stem cell mobilization in myeloma patients
G. Basak, O. Jaksic, G. Mikala, Z. Koristek, S. Basic-Kinda, 
J. Mayer, T. Masszi, W. Knopinska-Posluszny, S. Giebel, 
B. Labar, W. Wiktor-Jedrzejczak on behalf of the Central and 
Eastern European Leukemia Group (CELG)

A proportion of patients with multiple myeloma (MM) who have 
already undergone autologous stem cell transplantation (auto-
SCT) have indications for subsequent autoSCT. If they do 
not have a stem cell product available, they need to undergo 
another round of stem cell mobilization. Plerixafor is a CXCR4 
receptor inhibitor, and is used in combination with granulocyte-
colony stimulating factor (G-CSF) for stem cell mobilization in 
patients who show poor mobilization. We analyzed retrospec-
tively the outcomes of stem cell mobilization with plerixafor and 
G-CSF in a group of 68 patients with MM: 25 patients who had 
undergone autoSCT previously [autoSCT(+)], and 43 other 
patients with MM [autoSCT(-]. The autoSCT(+) patients differed 
from the autoSCT(-) patients in several respects that could 
affect stem cell mobilization negatively: they had undergone 
an extensive number of chemotherapy courses (median 17 vs 
6.5) and regimens (median 6 vs 2) and more frequent treat-
ment with lenalidomide (27% vs 5%), and had a lower baseline 
leukocyte (median 3.8 vs 4.6 G/L) and platelet count (median 
121 vs 194 G/L). We observed that the mean peripheral blood 
(PB) concentration of CD34+ cells after the fi rst administration 
of plerixafor was lower in the autoSCT(+) patients (mean 21±13 
cells/uL) than in the autoSCT(–) patients (mean 38±33 cells/
uL, p=0.051). The mean yield of the fi rst apheresis was slightly 
lower in autoSCT(+) patients (mean 2.1±2.1x106 CD34+ cells/
kg) than in autoSCT(–) patients (mean 2.8±2.7x106 CD34+ 
cells/kg). As a consequence, the minimum target of 2.0x106

CD34+ cells/kg was collected from 28% of autoSCT(+) patients 
on the fi rst day of apheresis, compared with 53% of the auto-
SCT(–) patients (N.S.). However, this was improved on sub-
sequent days and successful cell collection was achieved in a 
similar proportion of autoSCT(+) and autoSCT(–) patients (76% 
vs 81%, respectively, N.S.). In those patients who underwent 
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autoSCT after plerixafor mobilization, the median time to neu-
trophil recovery ( 0.5 G/L) was 12 days (range, 9–41) and to 
platelet recovery ( 20 G/L) 13 days (range, 10–41), which did 
not differ between the groups. Our observations suggest that 
stem cell mobilization with plerixafor and G-CSF might over-
come the negative impact of prognostic factors for poor stem 
cell mobilization in patients with MM who have undergone auto-
SCT previously.

P1079
Plerixafor boost in association with chemotherapy based 
mobilization. Comparison with mobilization without 
chemotherapy
G. Basak, G. Mikala, Z. Koristek, O. Jaksic, S. Basic-Kinda, 
T. Masszi, J. Mayer, W. Knopinska-Posluszny, S. Giebel, 
B. Labar, W. Wiktor-Jedrzejczak on behalf of the Central and 
Eastern European Leukemia Group (CELG)

Plerixafor is a selectable CXCR4 receptor antagonist which 
is used in combination with G-CSF to rescue hematopoietic 
stem cell mobilization in poorly mobilizing patients. However, 
the plerixafor booster could also be used to rescue the out-
come of chemotherapy-based mobilization regimens. There-
fore, we retrospectively analyzed this problem in a group of 
197 patients. Fourty eight patients (24%) have been treated 
with plerixafor in combination with chemotherapy and G-CSF 
[chemo(+)], while 149 patients (76%) have received the more 
traditional regimen of plerixafor and G-CSF [chemo(-)]. In 
the chemo(+) patients, the fi rst dose of plerixafor was admin-
istered after median of 13 days (range, 9-47) after chemo-
therapy and 11 days (range, 5-44) of G-CSF treatment. On 
the day of fi rst plerixafor injection, the mean PB CD34+ cell 
count was 8±8 cells/uL in chemo(+) patients, and tended to be 
higher in chemo(-) patients (13±13 cells/uL, p=0.07). However, 
the day 1 PB CD34+ cell concentration did not differ between 
groups and was 31±43 CD34+ cells/uL in chemo(+) arm and 
33±34 CD34+ cells/uL in chemo(-) arm (N.S.). The patients 
underwent median of 2 aphereses, ranging from 1 to 4, which 
was signifi cantly less in chemo(+) than in chemo(-) patients 
(p<0.05). In turn, the mean single apheresis yield was signifi -
cantly higher in chemo(+) (3.2±2.8 x 106 CD34+ cells/kg) than 
in chemo(-) patients (2.1±2.1 x 106 CD34+ cells/kg, p<0.05). 
Finally, both groups collected comparable number of CD34+ 
cells [4.5±2.6 x 106 CD34+ cells/kg in chemo(+) vs 4.5 ± 4.5 
x 106 CD34+ cells/kg in chemo(-) patients, N.S.]. The propor-
tion of patients, who collected the minimum target of 2.0 x 
106 CD34+ cells/kg was also similar in chemo(+) (70.8%) and 
chemo(-) patients (66.4%, N.S.). However, we observed that 
plerixafor was most effi cient when used to rescue the fi rst line 
chemotherapy-based mobilizations, and then even 90.9% of 
patients collected 2.0 x 106 CD34+ cells/kg in this setting, com-
pared with 54.2% of chemo(+) patients who received plerixafor 
boost after previous mobilization failure (p<0.01). We did not 
fi nd any correlation between the leukocytosis on the day of fi rst 
plerixafor injection or number of days on G-CSF treatment and 
mobilization effi cacy. Our analysis has shown that plerixafor 
boost for the rescue of chemotherapy-based mobilizations is 
associated with higher yield and lower number of aphereses 
required to achieve the target.

P1080
A proactive approach to plerixafor use and  subsequent
apheresis can reduce failed autologous PBSC 
mobilization rates to virtually zero after two mobilization 
attempts: a single-centre series of 40 consecutive PBSC 
mobilization episodes using plerixafor
K. Douglas (1), J. Sinclair (1), G. McQuaker (1), A. Clark (1), 
M. Copland (1), R. Soutar (1), I. Singer (2), A. Morrison (3), 
A. Hung (4), P. Clarke (5), A. Parker (1)
(1)Beatson West of Scotland Cancer Centre (Glasgow, UK); 
(2)Monklands Hospital (Airdrie, UK); (3)Southern General 
Hospital (Glasgow, UK); (4)Wishaw General Hospital (Wishaw, 
UK); (5)Vale of Leven Hospital (Alexandria, UK)

Approximately 15 to 20% of patients ideally requiring autolo-
gous PBSC transplant fail to mobilize adequate PBSC doses 
by conventional means. Plerixafor shows considerable prom-
ise in this patient group, but cost-effectiveness and optimum 
protocols are still to be determined. We present an initial sin-
gle-centre experience in 40 consecutive PBSC mobilization 
episodes in which plerixafor was used, in 37 patients. This 
represents 16% of all mobilization episodes at our centre over 
this time period (June 2008 to December 2010). Plerixafor was 
used up-front for one patient, the remaining 36 patients hav-
ing failed to mobilize adequate PBSC by conventional means. 
Plerixafor was used with G-CSF but without prior mobilizing 
chemotherapy in 20 episodes, with the remaining 20 repre-
senting “pre-emptive” use of plerixafor to rescue predicted 
failed mobilization on the basis of poor peripheral CD34+ 
count on regeneration from mobilizing chemotherapy. A pro-
active approach to apheresis was adopted, with apheresis 
always performed after plerixafor administration regardless of 
peripheral CD34+ count, and a minimum of 3 blood volumes 
being processed using COBE Spectra® or Spectra Optia®

cell separators. Median patient age was 59 (range 3–67); 15 
patients were female; diagnoses were myeloma (n=23), NHL 
(n=5), HL (n=3), primary amyloidosis (n=2), Germ Cell Tumour 
(n=2), APML (n=1) and neuroblastoma (n=1). The success rate 
in achieving local institutional minimum CD34+ dose of 2.5 x 
106/kg for subsequent autologous transplant was 92% (34/37 
attempts) at fi rst mobilization using plerixafor, and rose to 
100% (3/3 attempts) at 2nd mobilization using plerixafor in the 
3 patients failing at fi rst attempt. Median CD34+ dose ultimately 
achieved was 3.33 x 106/kg (2.57–8.42), after a median of 2 
aphereses per patient (range 1 to 5) and a mean of 1.73 pler-
ixafor doses per patient (range 1 to 5). Thirty autologous trans-
plants have been carried out on 28 patients (76% autograft 
rate), with neutrophil and platelet engraftment achieved in 
all cases (median days to neutrophils>0.5=12; median days 
to platelets >50=18); one patient received allograft instead 
due to positive post-treatment PET scan. Compared with our 
historical failed mobilization rate of approximately 15%, we 
achieved a 0% failed mobilization rate by using a mean of 
1.73 plerixafor doses in 16% of all mobilization episodes, with 
additional drug cost to the autologous PBSC programme as a 
whole of £1400 per patient.

P1081
Comparison of T-cell depletion in haplo-identical 
haematopoietic stem cell transplantation
A. Marek (1), M. Stern (2), Y. Chalandon (3), M. Ansari (3), 
T. Güngör (4), J. Passweg (2), A. Gratwohl (2), R. Seger (4), 
U. Schanz (1), J. Halter (2), G. Stüssi (1)
(1)University Hospital (Zurich, CH); (2)University Hospital 
(Basel, CH); (3)University Hospital (Geneva, CH); (4)Children’s 
Hospital (Zurich, CH)

Objectives: Haploidentical stem cell transplantation (haplo-
HSCT) is an important treatment modality for patients 
lacking conventional donors. In Switzerland all transplant 
centers use different transplant protocols and T-cell deple-
tion techniques giving the opportunity to study the effect of 
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T-cell depletion on the outcome, immune reconstitution and 
infections after haplo-HSCT. 
Methods: Retrospective analysis of all haplo-HSCT in Switzer-
land since 1998 including pediatric (64%) and adult patients 
(36%). T-cells were depleted by CD34 positive selection (74%), 
CD3/CD19 depletion (4%), alemtuzumab in the stem cell prod-
uct, (11%) or in the conditioning regimen (11%). The groups 
were categorized in patients with (26%) and without alemtu-
zumab (74%). The majority of patients received myeloablative 
conditioning (Cy/TBI ± others, or Bu/Cy ± others), while some 
patients non-myeloablative (NMA) conditioning with fl udarabine 
and cyclophosphamide. 
Results: The study comprised 72 fi rst haplo-HSCT mostly for 
AML (43%), ALL (39%), or primary immunodefi ciencies (10%). 
The median age at transplant was 13 (0-50) years. 26% of the 
patients had an early and 64% an advanced disease. 97% 
had a neutrophil engraftment with a median engraftment time 
of 14 (0-47) days. Patients with NMA conditioning had a sig-
nifi cantly shorter engraftment time (median 2 days, range, 
0-9, p<0.001). The one-year overall survival was 45 (±12)%, the 
cumulative incidence of transplant-related mortality 23 (±11)% 
and of relapse 55 (±15)%. There were no differences in the OS 
(p=0.71), TRM (p=0.66) and relapse (p=0.68) in the groups with 
and without alemtuzumab. T-cell depletion with alemtuzumab 
caused more profound lymphocyte suppression with a recov-
ery starting 3-6 months after HSCT. Despite extensive antibiotic 
prophylaxis, most patients experienced infectious complications 
in the posttransplant period (94%). Bacterial infections (81%) 
were most frequent after HSCT followed by viral (65%) and 
fungal infections (31). T-cell depletion with alemtuzumab was 
associated with a higher cumulative incidence of CMV reactiva-
tions at day 100 (44 (±23)% vs 24 (±12)%, p=0.01) in univari-
ate and multivariate analysis adjusted for age, acute GvHD and 
CMV match. 
Conclusions: Haplo-HSCT is a valid option for patients with 
hematological malignancies without major differences among 
the different transplant protocols. Patients with alemtuzumab 
are at higher risk for CMV reactivations.

P1082
Plerixafor (AMD3100) and granulocyte colony-stimulating 
factor mobilize different cell populations based on immu-
nophenotype and global gene expression signatures
M. Cuzzola, E. Spiniello, M. Martino, E. Massara, T. Moscato, 
C. Gareffa, A. Dattola, S. Dattola, M.C. Cannatà, G. Irrera
AO Bianchi Melacrino Morelli (Reggio Calabria, IT)

Rationale: The mechanisms by which AMD3100 and G-CSF 
alter HSC traffi cking are different, suggesting that the fi nal 
graft with intrinsic properties may be mobilized by these 
agents. 
Aim: To explore differences in cell composition of apheresis 
products we compared cell mobilized by G-CSF plus AMD3100 
combination (Group A) and G-CSF plus chemotherapy (CHT)-
standard plan (Group B). 
Study design. Twelve patients were mobilized with AMD3100 
combination between 2009 and 2010 in Reggio Calabria Hos-
pital, Italy. Four of them did not collected, eight patients under-
went apheresis (5 myeloma, 3 lymphoma). A fraction of products 
was freshly analyzed to determine the cell population and gene 
expression signature. Leukapheresis products derived from six 
different patients of group B were used as immunophenotype 
comparative samples and molecular calibrators (3myeloma, 3 
lymphoma).
Methods: Leukapheresis products were analyzed for CD3, CD4, 
CD8, CD19, CD8/CD56, and CD34 subsets by fl ow cytometry. 
Gene expression assays of 144 genes were carried out with 
TaqMan® Low Density Array Fluidic card. The transcriptome 
panel included stemness indicators, immune and angiogenic 
factors involved in cell traffi cking. Target gene expression was 
normalized with expression of similar gene derived from a pool 
of group B apheresis.

Results: Comparative percentage count of CD4+and CD8+ 
lymphocytes showed a moderate but no significant increase 
in apheresis products of group B than group A. Conversely, 
Plerixafor product had significantly higher percentages of 
NK and CD19 positive lymphocytes, figure1. These obser-
vations were in according to the up-expression level of tran-
scripts for immunoglobulin gene costant region (IGHG3) 
and lectin-lik NK gene (LLT1), in Plerixafor group, figure 2. 
Pluripotency genes (Nanog, Oct4, Sox2), self-renewall 
reporter genes, engraftment indicator genes and angiogenic 
molecular profile were similar in both groups. No expres-
sion difference was determined about CXCR4/CXCL12 axis. 
Interestingly, the CXCR4 feedback-regulator gene namely 
as phosphoglycerate kinase 1 (PGK1) was down-expressed 
in Plerixafor samples.
Conclusion: The number of NK and B cells mobilized by Pler-
ixafor combination was signifi cantly greater than G-CSF + CHT, 
this was in according with IGHG3 gene expression analysis. It‘s 
possible image that the cell composition of autologous trans-
plant graft may infl uence the early immune recovery and out-
come in setting of patients mobilized with AMD3100 scheme.

P1083
Autologous haematopoietic stem cell mobilization with 
plerixafor and G-CSF: impact of apheresis volume. Data 
from the Plerixafor European Compassionate Use Study
O. Jaksic, J.F. Apperley, G. Basak, K. Douglas, I. Gabriel, 
C. Geraldes, K. Hübel, Z. Koristek, F. Lanza, R. Lemoli, 
G. Mikala, D. Selleslag, N. Worel, I. Bojanic , M. Mohty, 
R. Duarte on behalf of the European Consortium for Stem Cell 
Mobilization (ECOSM).

Autologous stem cell transplantation (ASCT) is a standard 
treatment for a number of hematologic malignancies. Suc-
cessful ASCT depends on mobilization of CD34+ cells in 
peripheral blood (PB) and collection by an apheresis pro-
cedure. A proportion of patients fail to mobilize and collect 
an adequate number of CD34+ cells. In order to improve 
yield, standard apheresis can be repeated daily or each sin-
gle apheresis extended by processing more blood volumes 
(BV). Recently, the CXCR4 antagonist plerixafor has showed 
marked effi cacy in mobilizing and collecting CD34+ cells even 
in a poor mobilizer group. Mobilization by plerixafor is also 
characterized by different CD34+ cell kinetics in PB. In the 
present study we included 119 patients who received plerixa-
for as part of the European compassionate use program and 
for whom the data of processed BV per apheresis were avail-
able. We retrospectively analyzed the impact of apheresis 
volume on the CD34+ cell yield in this setting. There were 
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50% males, median age was 57 years. Diagnosis consisted 
of multiple myeloma (n=50), non-Hodgkin’s lymphoma (n=55), 
Hodgkin’s lymphoma (n=12) and other disorders (n=2). In 
total 66% achieved the primary endpoint of CD34+ >2x106/kg. 
Total number of apheresis performed was 218, with median 
number of 2 apheresis (range 1-4). Median apheresis volume 
per patient was 2.74 BV (range 1-6). There were 42 (35%) 
patients with >3 BV processed per apheresis considered as 
large volume (LV) apheresis group, while the other patients 
were assigned to the standard volume (SV) apheresis group. 
There was no difference between both groups in collect-
ing >2x106/kg CD34+ cells, total CD34+ cell yield, number 
of apheresis days, PB CD34+ count and gender. There was 
a trend for younger age in LV group (50 vs 54 yr. p=0.07). 
Consequently, when effi ciency of yield per BV processed was 
analyzed there was a signifi cant difference between LV and 
SV group (0.60x106/kg vs 1.19x106/kg CD34+ cells per BV, 
p<0.003). When each apheresis was analyzed, there was 
no signifi cant correlation between CD34 yield and BV proc-
essed or PB CD34 count. We can conclude that in plerixafor 
mobilized patients there was no difference between SV and 
LV apheresis regarding the relevant outcomes with SV being 
more effi cient regarding yield per BV. This may be due to dif-
ferent kinetics of CD34+ cells and importance of other factors 
in collection procedure. However for defi nitive conclusions a 
prospective trial is needed.

P1084
Recurrent cytogenetic abnormalities in ex vivo expanded 
late passage MSCs from patients with myeloproliferative 
neoplasms
V. Achille (1), F. Novara (2), M. Mantelli (1), M.A. Avanzini (1), 
V. Rosti (1), R. Maccario (1), M.E. Bernardo (3), A. Moretta (1), 
D. Lisini (1), F. Locatelli (3), M. Zecca (1), O. Zuffardi (2), 
G. Barosi (1)
(1)IRCCS Policlinic S. Matteo (Pavia, IT); (2)University of Pavia 
(Pavia, IT); (3)Children’s Hospital “Bambino Gesù” (Rome, IT)

Objectives: Myeloproliferative neoplasms (MPNs) are clonal 
hematopoietic disorders including among others, polycythemia 
vera (PV), essential thrombocythemia (ET) and primary mye-
lofi brosis (PMF). Whereas a large body of studies has been 
performed on hematopoietic cells from patients with MPNs, 
little is known about the genetics of ex vivo expanded MSCs. 
The aim of this study was to investigate the genetic asset of 
MSCs derived from MPN patients at different in vitro culture 
passages.
Methods: MSCs were isolated and expanded ex vivo, accord-
ing to standard protocols, from bone marrow (BM) biopsies of 
11 patients with MPNs (7 PMF, 1 PV and 3 ET). Five PMF, 3 ET 
and 1 PV harbored the JAK-2V617F mutation. Genomic char-
acterization of MSCs was obtained through array-comparative 
genomic hybridization (array-CGH) at both early and late pas-
sages (P). Results were compared to those obtained from BM-
MSCs of 9 healthy donors (HD). 
Results: MSCs of the 11 MPN patients reached senescence 
at different P (from P6 to P13). We observed that MPN-MSCs 
became round in morphology during senescence, as compared 
to HD-MSCs which remained spindle-shaped. Array-CGH anal-
ysis showed no chromosomal abnormalities in MPN-MSCs at 
early P, while MPN-derived MSCs in senescence phase dis-
played genetic anomalies. In particular, MSCs from the 3 PMF 
and the only PV patients showed genomic alterations at late 
P (see Table 1 for details). 
MSCs from the 3 ET patients did not exhibit chromosomal 
abnormalities, even in senescence phase. None of these abnor-
malities was found in the hematopoietic lineage of the patients; 
and no correlation was observed between the JAK-2 genotype 
of the granulocyte and the genetic abnormalities of the MSCs. 
Array-CGH analysis in HD-MSCs did not show genomic altera-
tions both at early and late P.

Conclusion: MPN-derived MSCs cultured in vitro show cytoge-
netic abnormalities at senescence which, in PMF-derived 
MSCs, seem to recurrently affect 7q region, suggesting that a 
predisposition to DNA damage of 7q could be a peculiar feature 
of the disease. Further studies are needed to assess whether 
the genetic abnormalities found in MPN-derived MSCs are 
acquired at late P or derive from a small clone originally present 
in the MSCs and expanded throughout the culture. Our results 
also raise the issue of whether BM-MSCs from MPN patients 
contain genomic alterations which may contribute to the patho-
genesis of the diseases.

P1085
Pre-emptive use of plerixafor in patients mobilizing poorly 
after chemomobilization: a single-centre experience
E. Jantunen, T. Kuittinen, E. Mahlamäki, M. Pyörälä, 
P. Mäntymaa, T. Nousiainen
Kuopio University Hospital (Kuopio, FI)

Background: A signifi cant proportion of patients with lymphoid 
malignancies are hard-to-mobilize with a combination of chem-
otherapy plus G-CSF (chemomobilization). Plerixafor is a novel 
drug used to improve mobilization of blood stem cells. How-
ever, it has been studied mainly in association with G-CSF. 
Methods: We prospectively evaluated the effi cacy of ‘pre-emp-
tive’ use of plerixafor after chemomomobilization in patients 
who mobilize poorly. During a 15 month period (VIII/2009-
X/2010), altogether 63 patients (34 with lymphoma and 29 with 
myeloma) received chemomobilization and were admitted to 
our department for stem cell aphaeresis. Patients were con-
sidered for pre-emptive use of plerixafor if blood (B) CD34+ 
counts remained low (usually <10 x 10E6/L) at the time or mar-
row recovery or if yield of the fi rst collection was poor (<1 x 
10E6/kg CD34+ cells). 
Results: Sixteen patients (25 %) received plerixafor either due to 
low B-CD34+counts (median 4 x 10E6/L, range < 1-11) (N=12) 
or poor yield of the fi rst collection (n=4). Plerixafor was used 
in 13/34 lymphoma patients (38 %) but only in 3/29 myeloma 
patients (10%). The median number of plerixafor injections was 
1 (0-3). The median B-CD34+ count after the fi rst plerixafor 
injection was 39 x 10E6/l (< 1-81) with a median increase com-
pared to the pre-plerixafor count of 5 fold. Stem cell aphaereses 
were performed in 14/16 patients (88 %) receiving pre-emptive 
plerixafor. With a median of one aphaeresis per patient (0-3), 
a median of 2.9 x 10E6/kg CD34+ cells were collected (1.6-
6.1). All 13 plerixafor-treated patients with grafts > 2 x 10E6/kg 
CD34+ cells, have received high-dose therapy (BEAM 10, HD-
MEL 3) with support of stem cells mobilized with chemotherapy 
plus plerixafor. All patients have engrafted.
Conclusions: Pre-emptive use of plerixafor after chemomobi-
lization is effi cient and safe and should be considered in poor 
mobilizers to avoid collection failure and need for re-mobiliza-
tion. Prospective studies are needed to optimize timing and 
dosing of plerixafor as well as evaluate cost-effectiveness of 
this approach.
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P1086
Use of pre-emptive plerixafor is successful in reduc-
ing mobilization failure in myeloma patients undergoing 
PBSC mobilization with cyclophosphamide and GCSF
C. Kallmeyer, S. Anderson, P. Anderton, J. Byrne, N. Russell
Nottingham University Hospitals (Nottingham, UK)

Mobilisation failure is a signifi cant problem for myeloma 
patients occurring at a rate of 22% in a recent audit at our cen-
tre. Although Plerixafor has been successfully used to remobi-
lise patients failing an initial peripheral blood stem cell (PBSC) 
mobilisation, there is widespread interest in using the agent 
pre-emptively to prevent failure in patients who are mobilising 
poorly. To use such an approach effi ciently and cost effectively 
it is essential to establish criteria for intervention. We prospec-
tively analysed the outcome for myeloma patients undergoing 
PBSC mobilisation with Cyclophosphamide (3gm/m²) and G-
CSF (5mcg/kg). Of 34 successfully mobilised patients, 32 had 
suffi cient circulating CD34+ cells to initiate apheresis by day 
+13 and only 2 patients were successfully mobilised after this 
time point. As a consequence we have instituted a policy of pre-
emptive Plerixafor on day +13 in patients whose PB CD34+ cell 
count is <10/ l or when the CD34+ cell count had fallen below 
this level in the presence of an inadequate PBSC harvest (<2 x 
106/kg CD34+ cells). 
Of a total of 46 patients undergoing PBSC mobilisation for 
myeloma in 2010 we have utilised this approach in 11 (24%); 
the other 34 patients were mobilised successfully without the 
addition of Plerixafor. Nine of the 11 patients responded with 
a median 3.1 fold (range 2.0-5.6) increase in the number of 
CD34+ cells rising to 25.4/ l (range 2.8-63) after Plerixafor 
as compared to baseline of 8.1/ l (range 2.6 to 14). Of the 11 
patients, 9 collected > 2 x 106/kg CD34+ cells and have pro-
ceeded to autologous PBSC transplant following high dose 
Melphalan (200mg/m²) with normal engraftment. The 2 patients 
who failed pre-emptive Plerixafor had baseline CD34+ levels of 
<5/ l. In addition 1 of the patients who failed Plerixafor interven-
tion had signifi cant marrow involvement by myeloma and was 
later successfully mobilised with G-CSF plus Plerixafor follow-
ing further treatment with PAD chemotherapy. Patients required 
just 1 (n=7) or 2 (n=4) doses of Plerixafor. This strategy would 
appear to be effective in reducing PBSC mobilisation failure 
from 22% to <5%, thus reducing the requirement for costly 
remobilisation procedures and allowing more myeloma patients 
to undergo high dose therapy.

P1087
Successful peripheral stem cell mobilization with 
plerixafor in heavily pre-treated paediatric patients with 
metastatic medulloblastoma and high-risk neuroblastoma
I. Zaidman (1), M. Bitan (2), M. Ben Arush (1), A. Ben Barak (1), 
P. Stepensky (3), R. Elhasid (2)
(1)Mayer Children Hospital (Haifa, IL); (2)Dana Children Hospital 
(Tel Aviv, IL); (3)Hadassah University Hospital (Jerusalem, IL)

Aim: Heavily pretreated pediatric patiens with metastatic 
medulloblastoma(MB) or high risk neuroblastoma(NB) often fail 
to harvest enough CD34 + stem cells(SC) to ensure hemat-
opoietic reconstitution, using granulocyte-colony stimulating 
factor (G-CSF) only. In order to improve SC mobilization in adult 
patients with non-Hodgkin lymphoma and Multiple Myeloma, 
CXCR4 inhibitor - Plerixafor was effectively used ,yet the data 
regarding pediatric patients is scarce. We present the effi cacy 
and toxicity of combining G-CSF with Plerixafor to mobilize SC 
in fi ve pediatric patients suffering from metastatic MB or high 
risk NB. 
Results: 5 children at a median age of 9 year ( range 5-15 year) 
were included in this study: three patients with metastatic MB 
and two with high risk NB. All three MB patients were previously 
treated with craniospinal(CS) irradiation of 36 Gy and 55.8 Gy 
to the posterior fossa. One patient received additional boost of 
9 GY to the sacral area after which he underwent  unsuccessful

mobilization using G-CSF only (0.3x106/kg CD34+ cells). Sec-
ond mobilization occurred after completing CS irradiation using 
G-CSF 10 mcg/kg and Plerixafor 0.24 mg/kg. The other two 
patients with metastatic MB underwent fi rst mobilization after 
CS irradiation using upfront combination of cyclophosphamide 
3 gr/kg and G-CSF 10 mcg/kg combined with Plerixafor 0.24 mg/
kg thereafter. The median TNC collected was 23x108/kg and 
CD34+ cells - 20x106/kg in two days of apheresis. All three 
patients underwent autotransplant according to the St. Jude 
protocol (two patients completed 4 cycles and one child 1 of 4 
cycles of transplantation) with median days to neutrophil and 
platelets engragtment of 10 and 14 days, respectively. Two 
patients with high risk NB were treated previously with combi-
nation of chemotherapy and irradiation (abdominal and bone) 
and one of them received also high dose chemotherapy and 
autologous SC support. They failed the fi rst mobilization with 
G-CSF only (CD34+ cells less than 0.6x106/kg). The second 
mobilization included G-CSF and Plerixafor and the median 
TNC collected were 20x108/kg and CD34+ cells - 4.5x106/kg
in 1 day of apheresis. Side effects were documented in two of 
the fi ve patients who received cyclophosphamide and included 
abdominal pain, diarrhea and vomiting. 
Conclusions: Plerixafor and G-CSF is feasible in pediatric 
patients enabling SC harvest in heavily pretreated patients. 
Further study in large cohort of pediatric patients is warranted.

P1088
Successfull mobilization of peripheral blood stem 
cells in lymphomas with pegfi lgrastim following 
cisplatin-aracytin-containing regimen
S. Bassi, D. Laszlo, A. Babic, P. Antoniotti, G. Andreola, 
S. Sammassimo, L. Roveda, M. Negri, C. Rabascio, 
G. Martinelli
European Institute of Oncology (Milan, IT)

Background: The combination of chemotherapy and granulo-
cyte colony-stimulating factors (G-CSF) increases the CD34+ 
yield compared with growth factors alone. Respect to the 
unconjugated form of G-CSF, the pegylation of fi lgrastim leads 
to the prolongation of its half-life due to decreased renal elimi-
nation. Single-dose of Pegfi lgrastim has similar effects in the 
prophylaxis of chemotherapy-induced neutropenia as the daily 
fi lgrastim and the effi cacy in peripheral blood stem cells (PBSC) 
mobilization needs to be confi rmed.
Methods: From January 2006 to October 2010 80 patients 
(pts) with lymphomas were candidate to stem cell mobiliza-
tion and high-dose chemotherapy. The vast majority of pts 
(64) were relapsed or in progressive disease while 16 pts were 
newly diagnosed. They received in median one previous line of 
therapy (range 1-4) and the median age at collection was 48 
years (range 19-74). As mobilizing chemotherapy we used a 
regimen containing cisplatin and aracytin (modifi ed ESHAP), 
followed by 6 mg subcutaneous single dose of Pegfi lgrastim 24 
hours after the end of treatment. Peripheral CD34+ cell evalu-
ation started from the increase of WBC above 1x109/L. Using a 
Cobe Spectra separator, the harvest started when the number 
of circulating CD34+ cells was >10 L and performed daily until 
target number of PBSC 2x106 was reached.
Results: Seventy-fi ve pts (94%) performed successfully PBSC 
collection and the target yield was obtained with one leukapher-
esis cycle in 57 (76%) pts. Of note, in pts who failed to mobilize 
(6%), one previously underwent high-dose radioimmunotherapy 
and one autologous stem cell transplant.
In 85% of cases the peak of peripheral CD34+ was observed in 
days 8-10 (range 7-12 days). At the time of harvest the median 
peak of absolute CD34+ cells in the peripheral blood was 85 

L (range 7-578) and the median number of collected CD34+ 
cells/Kg was 9,4x106 (range 1,36-64). Fifty-six pts obtained an 
“optimal” harvest (>5,0x106/Kg).
Conclusion: Our experience shows that a single injection of 
Pegfi lgrastim following cytotoxic chemotherapy containing cis-
platin and aracytin is a valid approach capable of mobilizing
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suffi cient number of PBSC in lymphoma pts with timing of 
apheresis sessions widely predictable. Besides a high per-
centage of pts (76%) obtained an optimal collection with just 
a single PBSC collection. Moreover the single injection of Peg-
fi lgrastim resulted feasible and well tolerated in the out-patient 
management.

P1089
CD34+-selected stem cell boost for poor graft function 
after allogeneic haematopoietic stem cell transplantation
E. Klyuchnikov (1), J. Elcheikh (2), D. Blaise (2), U. Bacher (1), 
F. Ayuk (1), M. Lioznov (1), H. Alchalby (1), A. Zander (1), 
N. Kröger (1)
(1)University Cancer Center (Hamburg, DE); (2)Institute Paoli 
Calmettes (Marseille, FR)

About 5–27% of patients (pts) experience a poor graft func-
tion (PGF) defi ned as hemoglobin (Hb) <10.0 g/dL and/or neu-
trophils (Neu) <1,500/ L and/or plateletes (Plt) <30,000/ L with 
complete donor chimerism on day 30 after HSCT. This com-
plication is associated with considerable morbidity and mor-
tality due to infections and hemorrhagic complications. Some 
reports showed the potential of CD34+-selected stem cell boost 
(SCB) in this setting. However, this approach might also exac-
erbate GvHD. To further assess the safety and effi cacy of this 
approach, 28 patients (m/21, f/7; median age, 49 y; 34 – 64) 
with PGF received SCB without conditioning at University Medi-
cal Center Hamburg and at Institut Paoli Calmettes, Marseille. 
Pts were transplanted (related, n=11; unrelated: matched, n=12; 
mismatched, n=5) initially for myelofi brosis (n=11), AML/MDS 
(n=3), CML (n=3), ALL (n=2), NHL (n=3), multiple myeloma 
(n=2), or aplastic anemia (n=4). 
At the time of the SCB (median 5 mo (1-228) post-transplant) 
the median numbers of Neu and Plt for evaluable pts were 945/
mkl (840 – 4,160) and 16,000/mkl (10,000 – 94,000), respec-
tively. The 17/25 (68%) pts required red blood (n=10), platelet 
(n=1) transfusions or both (n=6); 22/28 (79%) pts experienced 
PGF in 2, while 6 (21%) in 3 hematopoietic lines. 
The pts received a median of 3.3x106 CD34+/kg bw (1-14) 
and of 8x103 CD3+/kg bw (2-70). All SCBs were performed by 
MicroBeads-based cell selection (Miltenyi Biotec). 
At a median follow-up of 25 mo (10-107) from SCB 11 pts (39%) 
had expired (relapse, n=3; GvHD, n=4; severe infection, n=3; 
severe hemorrhage, n=1). GvHD after SCB developed in 6/28 
pts (acute, 21%) and 8/27 pts (chronic, 30%), respectively. 
Of those, 4 pts already had GvHD after HSCT. We have not 
observed any signifi cant correlations between the GvHD rate 
and CD3+ cell count. Also, there was no signifi cant difference 
in GvHD rates between pts who received SCB before a median 
of 5 mo (6/11, 55%) and after it (8/17, 47%). 
The 20/24 evaluable pts (83%) resolved from PGF at day 30 
after SCB (25% increase in Neu/Plt counts and/or transfusion-
independence). Of 17 alive pts, 12 (71%) were in CR, 4 (24%) 
in PR, and 1 (5%) had progressive disease. The 2-year overall 
survival after SCB for all 28 pts was 60%.
In conclusion, SCB represents an effective strategy to improve 
the function of graft in cases of PGF, however, despite the 
T-depleted approach, there is still a risk of GvHD.

P1090
Experience of autologous peripheral blood progenitor 
cell mobilization with biosimilar granulocyte colony-
stimulating factor: a single-centre, prospective-historical 
control study
F. Lefrère, J.-A. Ribeil, C. Elie, M. Bernimoulin, C. Aoun, L. Dal 
Cortivo, R. Delarue, O. Hermine, M. Cavazzana-Calvo
Hôpital Necker (Paris, FR)

Objectives: Biosimilars are similar but non-identical versions 
of existing biopharmaceuticals, with regulatory approval being 
provided on the basis of comparable quality, safety and effi cacy 

to a reference product. Recently, biosimilar versions of granulo-
cyte colony-stimulating factor (G-CSF) have become available. 
Here we report the fi rst comparative data of a biosimilar G-CSF 
and its reference product for autologous peripheral blood stem 
cell (PBSC) mobilisation and collection.
Methods: A total of 40 consecutive patients with a haemato-
logical malignancy scheduled to receive biosimilar G-CSF 
(Zarzio®) following fi rst-cycle chemotherapy for treatment and 
autologous PBSC mobilisation were prospectively included at 
a single centre between March and September 2010. These 
patients were compared with a matched historical control group 
who had been treated with G-CSF (Neupogen®) at the same 
centre between 2007 and 2009. Patients in both groups were 
treated according to the same clinical protocol with chemo-
therapy administered on day 1 and G-CSF administered at a 
dose of 5 ug/kg/day from day 9 (lymphoma) or 10 ug/kg/day 
from day 16 (multiple myeloma) until white blood cell (WBC) 
recovery. PBSC harvesting was considered successful if at 
least 3×106 CD34+ cells/kg were collected. If three consecu-
tive CD34+ tests were below 10 uL then PBSC harvesting was 
not performed.
Results: Patients characteristics were similar in both groups 
with no signifi cant differences in median age, diagnosis, number 
of previous chemotherapy courses or chemotherapy mobilisa-
tion regimen. In both groups, fi ve G-CSF injections (median) 
were required to complete PBSC mobilisation. Median pre-leu-
kapheresis peripheral blood WBC counts (31 x 109/L vs 28.2 
x 109/L; p=0.68) and CD34+ counts (55.5 vs 60.0 ul; p=0.71) 
were similar in the Zarzio® and Neupogen® groups. The median 
number of CD34+ cells collected in the fi rst leukapheresis was 
also similar with Zarzio® and Neupogen® (5.5/kg vs 4.5/kg; 
p=0.26). The number of leukaphereses necessary to harvest 
the minimum CD34+ cell count (3 x 106/kg) was the same in 
both groups (median 1, range 1–3). PBSC mobilisation failed in 
just three patients in the Zarzio® group (7.5%) and one patient 
in the Neupogen group (2.4%) (p=0.36).
Conclusion: Biosimilar G-CSF (Zarzio®) is comparable to Neup-
ogen® for PBSC mobilisation and collection after chemotherapy 
and so may provide a more cost-effective strategy.

P1091
Successful mobilization of peripheral blood stem cells in 
a healthy volunteer donor by addition of plerixafor after 
failure of mobilization with G-CSF alone
T. Neumann, C. Busemann, T. Kiefer, G. Dölken, W.H. Krüger
Ernst-Moritz-Arndt-University (Greifswald, DE)

A 50 year old woman was chosen as sibling donor for peripheral 
blood stem cells for her 46-year old brother. We started mobi-
lisation with G-CSF (5 g/kg s.c. 2xdaily) 5 days before leuka-
pheresis. At time of fi rst leukapheresis we found an insuffi cient 
mobilisation of CD34-positive stem cells into the peripheral 
blood, the CD34 count was 14/ l. We were unable to collect a 
suffi cient amount of CD34-positive stem cells (yield: 23.9 x 106 
CD34+ cells, equivalent to 0.32 x 106 CD34+ /kg body weight 
of the recipient).
In spite of continued application of G-CSF the CD34 count 
decreased to 4/ l and 3/ l at the next 2 days. A marrow harvest 
was refused by the donor and initiation of a search for an unre-
lated donor was no option. The harvested cells were grafted.
As a consequence we discussed a combined mobilisation 
with G-CSF and Plerixafor. The donor agreed after detailed 
explanation of risks. After 6 days of ongoing stimulation with 
G-CSF we added plerixafor in recommended dose of 0.24 mg/
kg body weight/day. On the next days CD34 count in periph-
eral blood raised to 32/ l and 21/ l respectively. The peripheral 
CD34 cell count increased satisfyingly under plerixafor despite 
falling counts under ongoing G-CSF alone. The leukapheresis 
performed at the next 2 days after initiation of plerixafor 
yielded 113.9 x 106 and 83.6 x 106 CD34+ cells, equivalent to 
1.50 x 106 and 1.09 x 106 CD34+ cells per kg body weight 
of the recipient.
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At the end the addition of plerixafor to the ongoing stimulation
with G-CSF enabled us to collect an adequate number of 
CD34+ cells (total 2.9 x 106 CD34+ cells per kg body weight 
of the recipient) for allogeneic transplantation. The recipient did 
well and engrafted in time (leukocyte count > 1.0 Gpt/l on day 
+13, thrombocytes >20 Gpt/l on day +16). The patient was dis-
charged on day +35. At last follow-up on day +263 the myeloma 
was in complete remission with full donor chimerism.
The use of plerixafor in a healthy donor is an off-label use, 
however, there was no alternative. Donor’s follow up is actually 
8 months without any serious side effects. Blood smear normal-
ized within 3 days. Further visits of the donor were arranged to 
register possible long-term effects. Although our approach is no 
standard policy in case of G-CSF failure, the addition of plerixa-
for to an ongoing stimulation with G-CSF may be considered 
as a rescue procedure in healthy related donors ineligible for 
conventional bone marrow harvest after informed consent.

P1092
Comparison of effi cacy and safety of biosimilar 
granulocyte-colon stimulating factor (Zarzio®) to recom-
binant granulocyte-colony stimulating factor- fi lgrastim 
(Neupogen®) in haematopoietic stem cell mobilization
J. Manko, D. Jawniak, A. Walter-Croneck, W. Legiec, M. Cioch, 
M. Wach, P. Klimek, A. Nowaczynska, A. Dmoszynska
Medical University (Lublin, PL)

Recombinant granulocyte colony-stimulating factor - fi lgrastim 
(Neupogen®) has been widely used for many years to mobilize 
hematopoietic stem cell. We investigated effi cacy and safety of 
a new biosimilar G-CSF- (Zarzio®) in comparison to fi lgrastim 
(Neupogen®) in hematopoietic stem cell mobilization in patients 
with haematological malignancies. Forty-eight patients (21 with 
multiple myeloma, 16 with non- Hodgkin’s lymphoma, 8 with 
Hodgkin’s lymphoma, and 3 with other diagnosis) qualifi ed to 
the peripheral stem cell mobilization were included in the study. 
Median age of the patients was 50.5 years (range 19–63) and 
the male/female distribution 26/22. Median time from diagnosis 
to mobilization was 10.5 months in whole group. After admin-
istration of mobilizing regimens, patients were randomized to 
receive treatment with Zarzio (24 pts) or Neupogen (24 pts) in a 
standard daily dose 10 g/kg. The median number of the days 
of G-CSFs administration was similar in both patient groups. 
There was no statistically signifi cant differences in the number 
of mobilized CD34+ cells / L in peripheral blood and the number 
of CD34+ cells/ kg body weight between two groups. The 
adverse event profi le was similar. Comparison of the effi cacy of 

Zarzio and Neupogen in hematopoietic stem cell mobilization is 
presented in Table 1. Zarzio demonstrated similar effi cacy and 
safety profi le as the reference medication fi lgrastim (Neupo-
gen®) in hematopoietic stem cell mobilization in patients with 
haematological malignancies. In conclusion, the use of Zarzio
in the mobilization of hematopoietic stem cells in patients 
with hematological malignancies was safe, and resulted in a 
suffi cient stem cell harvest in the majority of patients.

P1093
Depletion of TcRab+ and CD19-positive cells from 
leukapheresis products with the CliniMACS device
M. Schumm (1), P. Lang (1), W. Bethge (2), W. Vogel (2), C. Faul 
(2), T. Feuchtinger (1), M. Pfeiffer (1), R. Handgretinger (1)
(1)University Childrens Hospital (Tübingen, DE); (2)University 
of Tübingen (Tübingen, DE)

Depletion of TcRab+ T cells can prevent GvHD after allogeneic 
stem cell transplantation from HLA non identical donors. In con-
trast to depletion of CD3+ T cells valuable TcRgd+ T cells are 
spared. We present our results using the CliniMACS device for 
depletion of apheresis products intended for allogeneic trans-
plantation.
Apheresis cells were subsequently incubated with TcRab+-
Biotin reagent and CliniMACS anti-biotin reagent/Clinimacs 
CD19 reagent and cells were than separated by the CliniMACS 
device using the DTS tubing set and program Depletion 3.1.
17 separations were performed. Apheresis products with 5.6 ± 
2.5 x10e10 MNC were used with a mean of 421 ± 280 x 10e6 
CD34+ cells. TcRab+ cell content was 27.5 ± 13.2 percent and 
B-cells were 5.2 ± 1.7 percent in the apheresis product. After 
depletion, a mean of 0.0028 ± 0.0046 percent of TcRab+ T cell 
could be detected and B cells, determined as CD20+ cells were 
reduced to 0.015 ± 0.019 percent. By this TcRab+ cell were 
depleted by log 4.48 ± 0.51 and B-cells by log 4.1 ± 0.5. Recov-
ery of mononuclear cells was 51.6 ± 9.1 percent and recovery 

[P1091]
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of CD34+ cells was 71.9 ± 11.3 percent. Recovery of CD56+ 
NK-cells was 77.6 ± 24.2 percent. Viability of cells was 97.8 ± 
1.4 percent after separation.
Flow cytometry: Viable TcRab+ cells were defi ned by their 
cell scatter characteristics of lymphocytes, positivity for CD3 
and TcRab and negativity for propidium iodide staining and 
TcRgd, respectively. Furthermore, a sample of depleted cells 
was spiked with about 3 percent of cells from the positive frac-
tion and the gate for TcR -  cells was set using the dot plot of 
this sample. A minimum of 1 x 10e6 events was acquired for 
analysis.
Due to reduced intensity of CD19 antibody after incubation with 
CD19 reagent, CD20 was used to determine the amount of 
residual B cells after depletion.
Profound depletion of TcRab+ T cells could be achieved with 
the CliniMACS system and DTS tubing set comparable to 
results after CD34 enrichment. Recovery of stem cells was 
slightly better than that of CD3/CD19 depletion. Detection of 
residual TcRab+ and B cells by fl ow cytometry is demanding 
and needs special attention.

P1094
Mobilization of CD34+ cells in the course of PBPC 
collections: does it exist?
Z. Gasova, B. Prochazka, M. Bohmova, Z. Bhuiyan-Ludvikova
Institute of Hematology and Blood Transfusion (Prague, CZ)

Objectives: The results od PBPC transplantation are affected by 
mobilization of progenitor cells, timing of collections, and by the 
use of optimum collection technique. Previously, we observed 
that the yield of CD 34+ cells was higher in large volume leu-
kapheresis (LVL) than in the standard collections. Statistical 
analysis proved that the yield of CD 34 was related only to the 
precollection CD 34+ cells concentration in blood. The cause 
of better results from LVL remained still unexplained. Therefore 
we tried to verify if any process of mobilization of CD 34+ cells 
does exist in the course of standard and LVL collections. 
Methods: The results of 41 fi rst PBPC collections in 41 patients 
(15 women/26 men) with hematooncological diseases were 
evaluated. The group of 25 patients was directed to the LVL, 
while another group of 16 patients was collected in the stand-
ard regimen. In the standard collections 2,3 (2-2,9) total blood 
volumes /TBV/of the patients were processed, while in LVL 3,8 
(3-4,2) TBV were procesed (Cobe Spectra, Caridian).
Results: In patients collected by the use of standard regimen, 
precollection CD 34+ concentration in blood was 72 (20-277) 
[103/ml], and in patients collected using LVL the concentration 
of CD 34+ cells was 81 (20-626) cells in blood [103/ml]. The 
yield of CD 34+ cells from the standard collections was 6 (1-
17), while from LVL 11 (2-33)[106/kg b.w.]. Percentage of CD 
34+ cells collected “from blood to bag” was 120 (42-1568) in 
standard collections, and 177 (65-1052) in LVL. Percentage 
of leukocytes collected “from blood to bag” was 26 (15-88) in 
standard, and 31 (14-102) in LVL. Percentage of platelets col-
lected “from blood to bag” was low; in standard procedures 4 
(3-7), and in LVL 5 (3-8).
Conclusion: Mobilization of CD 34+ cells was proved in the 
course of Standard and LVL. In LVL, the percentage of mobi-
lized cells was higher than in the standard collections. This 
observation may correspond with higher yield of CD 34+ cells 
from LVL. On the other hand any mobilization of leukocytes and 
platelets was not observed. Although the release of progenitor 
cells from bone marrow to blood in the course of collections 
has not yet been explained, it seems to be useful to study it 
in future. The process may affect the effi ciency of apheresis, 
and its understanding could help to optimize of PBPC collection 
technique.

P1095
Effect of energy shock wave treatment on cord blood 
CD34+ cell adhesive properties: role of hERG1 channels
F. Timeus (1), S. Pillozzi (2), N. Crescenzio (3), M. Mereuta 
(1), F. Sanavio (1), A. Doria (3), L. Foglia (3), S. Pagliano (3), 
E. Cilia (2), M. Berger (1), L. Cordero di Montezemolo (3), 
R. Frairia (3), A. Arcangeli (2), F. Fagioli (1)
(1)Children’s Hospital Regina Margherita (Turin, IT); 
(2)University of Florence (Florence, IT); (3)University of 
Turin (Turin, IT)

Objectives: We previously showed that extracorporeal shock 
waves (ESW) improve cord blood (CB) CD34+ cell in vitro 
expansion and engraftment in NOD/SCID mice. Here, we 
investigated the effect of ESW on various activities involved 
in homing mechanisms of CB hemopoietic progenitors/stem 
cells (HPCs/SCs). Since the relevant role of ion channels in 
cell adhesion, we tested the effect of ESW treatment on the 
expression of hERG1 (ether-a-go-go-related gene) potassium 
channels in CB CD34+ cells. 
Methods: CB CD34+ cell selection: by Miltenyi MiniMACS. 
Flow cytometry: CD34, CD49d, CD49e, CD11a, CD44, CD62L, 
CD31, CD184 (CXCR4) expression was evaluated in two-col-
our fl uorescence. Cell cycle analysis of CD34+ cells by Coulter 
DNA PREP kit. Cell adhesion assay: onto fi bronectin-coates 
wells. Cell migration assay: transwells coated with fi bronectin 
through SDF1 gradient. CD34+ expansion: in IMDM+10% FCS 
and SCF 50 ng/ml+fl t3 ligand 50 ng/ml+ TPO 20 ng/ml+ IL6 10 
ng/ml for 7 and 14 days. Shock wave treatment: by a piezoelec-
tric device generating a energy fl ux density of 0.32 mJ/mm2 
per 500 shots. hERG1 expression: quantitative RT PCR and by 
fl ow cytometry with an anti hERG1 MoAb. Patch-clamp record-
ings: hERG currents were recorded by an Axopatch 1D (Axon 
Instruments).
Results: After ESW exposure, no signifi cant variations in the 
expression and fl uorescence intensity of CD34+ CAM and 
CXCR4 was observed, however CD34+ adherence signifi -
cantly increased (32.3±11% versus 8.1±7.7% in controls). This 
increase was maintained also after 7 and 14 day in vitro expan-
sion. No signifi cant differences were observed in cell  migration
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and cell cycle distribution. The percentage of hERG1high+
CD34+ cells was signifi cantly increased. In patch-clamp experi-
ment, IhERG was recorded in CD34+ cells exposed to ESW, 
while barely detectable in CD34+ control cells. ESW treated-
CD34+ cells were signifi cantly more hyperpolarized than con-
trols. Addition of the hERG1 inhibitor Way 123,398 caused a 
sudden depolarization of the treated cell, whereas it had no 
effect on control cells. In further experiments on ESW-treated 
cells, the adherent fraction was 35±14% versus 18±11% in the 
presence of Way 123,398. 
Conclusions: We evidenced a novel mechanism which leads 
to an increase of the adhesive properties of CB CD34+ cells. 
Such mechanism is triggered by ESW treatment and occurs 
with a strong involvement of hERG1 channels. We propose 
the pretreatment with ESW as a new method to manipulate the 
HPCs/SCs.

P1096
Haematopoietic stem cell mobilization with plerixafor: the 
University Central Hospital of Asturias experience, Spain
A.J. González , C. Morante, A.P. González, S. González, 
E. Martínez, P. Palomo, F. Tevar, C. Rayón, C. Vallejo
Hospital Universitario Central de Asturias (Oviedo, ES)

Background: CD34+ cell dose has been showed to be a strong 
predictor for the stem cell transplantation (SCT) success. 
Objective: to analyze the safety and the effectiveness of plerix-
afor in poor mobilizers with lymphoma and multiple myeloma. 
Patients and method: during the period September’08-Novem-
ber’10 we used plerixafor in 20 mobilization procedures (in 18 
pts: 11 male, 7 female). Median age was 56 years (range: 22-
69). The pts were diagnosed with MM (44%), NHL (33%) and 
HL (22%). Median of previous lines of therapy was 3.5 (range: 
1-7). Seven pts (39%) had been treated with radiotherapy 
and/or lenalidomide, and 6 (33%) had undergone prior auto-
SCT. The indications for the use of plerixafor were: a) previous 
mobilization failure (6 cases), b) less than 5 circulating CD34+ 
cells/ ;L at the start of apheresis (7 cases), c) low amount of 
CD34+ cells collected during the initial apheresis (6 cases), and 
d) prediction of poor mobilization (in 1 pt with 4 lines of therapy, 
included radiotherapy and lenalidomide). The goal of the col-
lection was: a)  2x106 CD34+ cells/kg for auto-SCT (12 pts); 
b)  1x106 CD34+ cells/kg for back-up for unrelated donor-SCT 
(URD-SCT)(6 pts). 
Results: the pts received G-CSF at 20 mg/kg/day for 4 con-
secutive days. On the evening of day/s 4 and/or 5, plerixafor 
at 0.24 mg/kg/day s.c. was administered, and apheresis was 
initiated approximately 10 h later. Daily administration of G-CSF 
and plerixafor continued until suffi cient cells had been collected 
or the investigator decided that the patient had failed to mobi-
lize. The target number of cells was reached in 15 pts (83 %), 
after a median of 1 apheresis procedure (range: 1-5). A median 
of 1 injection of plerixafor (range: 1-3) was necessary. Up to the 
last follow-up, 8 pts had proceeded to auto-SCT. The median 
dose of CD34+ cells infused was 2.23x106/kg (range: 2-3). 
Engraftment was achieved in 100 % patients. Median time to 
reach neutrophils > 1.500/ L was 13 days (range: 12-17) and 
platelet > 100.000/ L 25 days (range: 20-270). Two pts had 
mild diarrhea the evening of the plerixafor administration. No 
local reactions were documented. 
Conclusions: a) Plerixafor combined with G-CSF for SC mobili-
zation had an excellent safety profi le; b) Plerixafor plus G-CSF 
was effective to obtained enough CD34+ cells for auto-SCT 
and back-up for URD-SCT in a selected population of poor 
mobilizers.

P1097
Effi cacyand safety of mobilization with etoposide and 
granulocyte-colony stimulating factor in heavily 
pre-treated and/or poorly mobilized patients
E. Gunduz (1), O. Akay (1), H. Teke (1), G. Akyol (1), Z. Gulbas (2)
(1)Eskisehir Osmangazi University (Eskisehir, TR); (2)Anadolu 
Health Center (Istanbul, TR)

Introduction: Peripheral blood stem cells are currently the source 
of choice for autologous stem cell transplantation. Optimizing 
peripheral blood stem cell collection remains an important goal 
especially in heavily pretreated patients. Etoposide plus granu-
locyte colony stimulating factor is a regimen for mobilization 
preferred in recent years. Here, we report our own experience 
with this regimen in various hematological malignancies. 
Methods: Heavily pretreated and/or poorly mobilized 20 patients 
were included in the study. Median age was 38 years (range 
20-62). 9 patients were female and 11 patients were male. 
Etoposide was given at a dose of 250 mg/m2/12 hours intrave-
nously on days 1, 2 and 3. Granulocyte colony stimulating fac-
tor (G-CSF) (fi lgrastim 5 g/kg once daily) was started on day 4 
through the fi nal day of collection. Collection was started when 
the peripheral blood CD34+ cell count was  10/ l. The target 
total CD34+ cell count was minimum 2x106/kg and poor mobi-
lizers were defi ned as patients unable to collect this target. 
Results: Diagnosis were: non Hodgkin’s lymphoma (n=9), 
Hodgkin’s lymphoma (n=5), acute myeloid leukemia (n=5) and 
multiple plasmositoma (n=1). Median courses of chemotherapy 
received before mobilization was 5.5 (range 3-12). 3 patients 
also received radiotherapy. The median time between last 
chemotherapy and mobilization was 2.5 months (range 1-14). 
Febrile neutropenia was observed in 11 of 20 patients. Minimum 
hemoglobin was 6 g/dl, minimum white blood cell count was 
0.26 x103/ l and minimum platelet count was 4x103/ l. Maxi-
mum white blood cell count was 64x103/ l and was reached on 
day 18. 17 of 20 patients reached minimum target total CD34+ 
cell count. Total CD34+ cell count was >5x106/kg in 7 patients. 
2 patients needed 1, 5 patients needed 2, 6 patients needed 3 
and 4 patients needed 4 days to collect these numbers. Only 2 
of 7 patients poorly mobilized with prior mobilization regimens 
were poorly mobilized again with this regimen. 
Conclusion: Etoposide and G-CSF is an effective and safe 
mobilization regimen for heavily pretreated patients and can 
be an option for poor mobilizers after standard mobilization 
regimens.

P1098
Harvesting of mobilized peripheral blood stem cells alters 
the plasma cytokine profi le in patients with multiple 
myeloma
O. Bruserud (1), C. Akkök (2), G. Melve (2), H. Reikvam (1), 
T. Hervig (2)
(1)Medical Department (Bergen, NO); (2)Departement of 
Immunology and Transfusion Medicine (Bergen, NO)

Background: Therapeutic interventions may cause host 
responses that affect the residual disease. Cancer cell dor-
mancy can be defi ned as in vivo long-term persistence of 
occult cancer cells, and it has been hypothesized that systemic 
cytokine responses can trigger progression of residual disease, 
e.g. through initiation of angiogenesis. This may be true also for 
B lymphocyte malignancies. 
Methods: Plasma samples were collected from 15 consecutive 
multiple myeloma patients undergoing peripheral blood stem 
cell harvesting following mobilization with chemotherapy and 
granulocyte colony-stimulating factor. Patients were compared 
with healthy blood donors undergoing platelet apheresis. We 
investigated the systemic levels of 34 different cytokines. 
Results: Leukapheresis altered the systemic cytokine profi le 
for the myeloma patients. Hepatocyte growth factor (HGF) is a 
cytokine that function as a growth factor for myeloma cells and 
in addition has proangiogenic effects, and especially the  levels
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of this factor were altered following apheresis. HGF levels were 
increased prior to stem cell harvesting compared with levels 
in healthy individuals; and a further increase was detected 
immediately after apheresis. HGF levels determined 24 hours 
after apheresis did not differ from preapheresis levels. Rela-
tively high HGF levels were also detected in graft supernatants. 
Preapheresis levels of angiopoietin-2 and vascular endothelial 
growth factor (VEGF) were increased in the patients whereas 
angiopoietin-1, angiogenin and basic fi broblast growth factor 
levels did not differ from healthy controls. Stem cell harvesting 
decreased angiopoietin-1 and VEGF levels but did not alter the 
other mediators. Plasma levels of the microvascular endothelial 
cell marker endocan also increased during leukapheresis. 
Conclusion: Autologous stem cell harvesting alters the systemic 
cytokine profi le (especially HGF levels) and plasma endocan 
levels in myeloma patients.

P1099
Plerixafor as mobilizing agent for patients failing a 
previous mobilization attempt and as fi rst-line mobilizing 
therapy in patients affected by multiple myeloma
G. Andreola, D. Laszlo, S. Sammassimo, A. Babic, C. Rabascio, 
S. Bassi, M. Negri, L. Orlando, G. Martinelli
European Institute of Oncology (Milan, IT)

Peripheral blood stem cells (PBSC) represent a well established 
viable alternative to bone marrow as a source of hematopoietic 
stem and progenitor cells for autologous transplantation, a stand-
ard approach for treatment of different hematological malignan-
cies. A dose of 2.0x106 CD34+cells/kg is generally considered 
suffi cient to allow a successful engraftment after high-dose 
chemotherapy. Nonetheless a high fraction of patients (pts) 
ranging from 11 to 53% will fail mobilization of stem cells and 
won’t be able to benefi t from autologous stem cell transplan-
tation (ASCT). Plerixafor (AMD3100) a bicyclam antagonist of 
the SDF-1 /CXCR4 complex, has been previously reported to 
improve PBSC collection in pts undergoing PBSC mobilization. 
From April 2009 to November 2010, a total of 13 pts affected 
by hematological malignancies (5 Hodgkin Lymphoma, 5 Non-
Hodgking Lymphoma, 3 Multiple Myeloma) who had already 
failed a previous mobilizing attempt, underwent stimulation with 
plerixafor at a standard dose after receiving G-CSF for 4 days 
in order to mobilize PBSC; other 3 patients who had never been 
mobilized before, received the same stimulation therapy follow-
ing immunomodulating drugs containing induction chemother-
apy for multiple myeloma (MM). Pts characteristics were the 
following: 12 were female, 4 were male, median age was 53 
years (27-70); median number of previous lines of therapy was 
2 (1-7) and 4 pts had received radiotherapy. Overall plerixafor 
administration was safe and no serious adverse events were 
reported. The median number of circulating CD34+ cells/microL 
following plerixafor was 22 (11-122). All 16 patients were able 
to collect the minimum required dose for ASCT in a median 
number of procedures of 1 (1-3); median numbers of CD34+ 
cells collected was 2.5x106/kg; notably the 3 patients affected 
by MM, stimulated with plerixafor upfront were able to collect in 
a single procedure the target CD34+ cell dose to be used for a 
tandem transplant (7.7, 8.4 and 10x106 cells/kg, respectively). 
At the time of the analysis, 13 of the 16 pts had already under-
gone ASCT: 13/13 engrafted with a median time to ANC 500/ul
of 12 days and to a PLT 20000 of 16 days. We conclude that 
mobilization with plerixafor is safe and effective being able to 
rescue patients who failed a previous mobilizing attempt and 
it might represent an effective mobilization strategy for pts with 
MM who need to collect a greater number of CD34+ cells/kg for 
a tandem transplant.

P1100
European paediatric experience with plerixafor for 
autologous PBSC mobilization from children failing to 
mobilize PBSC by conventional means: an initial series of 
6 patients from 2 centres
Z. Korístek, J. Sterba, T. Kepák, K. Douglas, J. Sastry, 
R. Duarte, M. Mohty on behalf of the European Consortium on 
Stem Cell Mobilisation (ECOSM)

Although plerixafor shows considerable promise as a novel 
agent for PBSC mobilization, experience in children has so far 
been limited. We present an initial paediatric experience of 8 
mobilization attempts using plerixafor in 6 patients from two 
European centres, all of whom ultimately mobilized a trans-
plantable PBSC dose after one (n=4) or two (n=2) mobilization 
episodes incorporating plerixafor. Two mobilization episodes 
consisted of delayed re-mobilization with G-CSF plus plerixa-
for due to previous failed chemotherapy-based mobilization; in 
the remaining 6 episodes, plerixafor was used on a “pre-emp-
tive” basis to rescue predicted failed mobilization on the basis 
of poor peripheral CD34+ counts on regeneration post-mobilis-
ing chemotherapy. Median age was 8.5 years (range 3 months 
– 16 years). Diagnoses were NHL (n=2), neuroblastoma (n=1), 
medulloblastoma (n=1), Ewing’s sarcoma (n=1) and PNET 
(n=1). One patient failed to undergo apheresis at fi rst mobiliza-
tion attempt using plerixafor, with peak peripheral CD34+ count 
of just 3 per microlitre after 2 plerixafor doses. The remaining 
7 mobilisation attempts all yielded some PBSC, with median 
peak peripheral CD34+ count of 34 per microlitre (range 12-
173) and a median CD34+ dose of 3.69 (range 0.39–9.32) 
being achieved after a median of 2 aphereses (range 1-5). All 
6 patients ultimately achieved a transplantable CD34+ dose 
(median total dose 5.34 x 106/kg; range 2.69–9.32). Plerixafor 
toxicities were all minor and self-limiting (insomnia – 2 patients; 
bone pain – 1 patient; arthralgia – 1 patient). Three patients 
have undergone autologous PBSC transplant: all achieved 
neutrophil and platelet engraftment, with median of 11 days to 
neutrophils > 0.5. Of the transplanted patients, one is alive with-
out disease progression at 8.5 months post-transplant; one died 
of progressive NHL at 6.5 months post-transplant; one died of 
Pneumocystis pneumonia at 3.5 months post-transplant. Three 
patients have not yet undergone transplant: one due to poor 
prognosis and co-morbidities (still alive at 8.5 months post-pler-
ixafor but with disease progression at 7.5 months); one due to 
disease progression (alive at 11 months post-plerixafor but with 
progressive disease); one patient currently awaiting transplant 
at 1 month post-plerixafor. In our initial experience, plerixafor 
is highly effective in PBSC mobilization from children requiring 
autologous HSCT failing to mobilize by conventional means, 
with acceptably low toxicity.

P1101
Harvest of peripheral blood stem cell from patients 
with haematological malignancies is associated with 
a clinically signifi cant reduction in platelets counts
U. Rozovski, M. Shpringer, A. Pinchasov, E. Rom, F. Aviv, 
L. Gepstein, E. Naparstek
Sourasky Medical Center (Tel Aviv, IL)

The collection of PBSC from healthy donors after GCSF mobili-
zation is associated with reduction in platelets counts. The mag-
nitude of this effect, in patients with hematological malignancies 
undergoing PBCS mobilization and harvest is not known. The 
purpose of this study was to explore the effect of platelet reduc-
tion after PBSC collection in this population. 
Materials and methods: We analyzed 218 collection procedures 
of GSCF mobilized PBSC of 157 individuals, of whom 100 
were performed on 82 healthy donors and 118 on 75 patients. 
Among patients, 30.1% had NHL, 24% had Multiple Myeloma, 
12% had Hodgkin’s lymphoma and 33% had other malignan-
cies. All collections were done using Cobe Spectra™ apheresis 
system. Healthy donors were harvested after 4 days of GCSF 
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treatment, while patients, mobilized with chemotherapy and 
GCSF, were harvested when target CD34+ cells reached  10 
microliter. Platelet counts were obtained before and immedi-
ately after the procedure. 
Results: Overall a median decrease in platelet count of 52 
*109/L across all collections was documented. Linear regres-
sion analysis revealed that 70% of the decrease variance is 
explained by the baseline platelet count. A higher baseline 
count among healthy donors was noted (mean 220*109/L, SD 
83*109/L), compared to patients (mean 117*109/L, SD 80*109/L).
Hence, the absolute decrease in platelet counts among healthy 
donors was 100*109/L (SD 50*109), and only 47*109/L for 
(p<0.0001). However, clinically signifi cant reduction in platelet 
count (defi ned arbitrarily as platelet count of less than 50*109/L)
was found in 45 collections from 26 autologous donors (34.6%), 
and in only one collection from a healthy donor. Notably, higher 
reduction in platelets was accompanied by higher platelet count 
in the collection bag (rp= 0.778). 
Conclusions: Reduction in platelet count after PBSC harvest 
occurs almost universally. A clinically signifi cant reduction to an 
absolute platelet count of less than 50*109/L was noted in more 
than one third of patients with hematological malignancies. This 
reduction was not associated with clinically apparent bleeding 
in this cohort. Additional studies are needed to determine the 
bleeding risk from this procedure, and the delay of future ther-
apy courses due to thrombocytopenia.

P1102
Measurement of aldehyd dehydrogenase activity in 
allogeneic or autologous peripheral stem cell grafts may 
substitute time- consuming cell cultures
G.C. Leitner (1), A. Bartuschka (1), B. Pribitzer (1), 
A. Schulenburg (2)
(1)Department for Blood Group Serology and Transfusion 
Medicine (Vienna, AT); (2)Department for Internal Medicinet 
(Vienna, AT)

Background: Autologous and allogeneic stem cell (PBSC) trans-
plantation are a curative option in hematological- oncological
diseases.
In daily routine stem cell harvests are measured on CD34 
antigen and vitality. The colony-forming ability (CFU) of the 
harvested stem cells is predictive for the hematological engraft-
ment but results are not available until 14 days. The metabolic 
marker aldehyd dehydrogenase (ALDH) was found in hemato-
logical vital stem cells. Former investigations described a corre-
lation between ALDH activity of harvested stem cells and CFU. 
Therefore this assay may be useful for characterizing PBSC 
graft quality, especially as the results are available simultane-
ously to the CD34 and vitality data.
In a prospective analysis we investigated the ALDH activity in 
freshly collected PBSC and in frozen products and correlated 
the results with the number of CFUs 
Material and methods: In the allogeneic setting 16 PBSC har-
vests from 13 donors, 7 males and 6 females, median age of 
45 years (24-60) and in the autologous setting 42 products of 
25 patients, 15 males and 10 females, median age 52 years 
(21-67) were investigated.
Stem cell harvests were measured on CD34+ cells and vitality 
with 7 AAD by fl ow cytometry according to the ISHAGE proto-
col. ALDH activity was also determined by FACS analysis using 
the Aldefl our®kit (company) according to the manufacture’s 
instructions.
Analyses were done in freshly collected PBSCs and in cryop-
reserved products before transplantation or after 6 months of 
storage, respectively.
Results: The allogeneic stem cell grafts had a CD34 purity of 
0.74% (0.47-1.83), an ALDH activity of 0.7% (0.45-2.18) and a 
CFU content of 236 x 105 (28-480).
The autologous grafts showed a CD34 purity of 0.6% (0.11-
7.63), an ALDH activity of 0.59% (0.15-8.89) and CFUs of 139 
x 105 (0-892).

CFUs and ALDH activity showed a higher correlation than CFUs 
and CD34+ cells in the autologous grafts (R = 0.73 vs R = 0.40) 
and no difference in the allogeneic grafts. Low initial ALDH 
activity (below 0.20%) was combined with low numbers and low 
recovery of CFUs after thawing frozen PBSC. No correlation 
was observed between vitality and CFUs in both settings. 
Conclusion: Measuring of ALDH activity in PBSCs may alleviate 
the PBSC harvest management in patients with CD34 yields 
near the threshold for successful transplantation.

P1103
Haematologic recovery in patients who are treated with 
autologous stem cells taken from bone marrow after 
G-CSF stimulation
K. Gawronski, P. Rzepecki, S. Oborska
Military Institute of Medicine (Warsaw, PL)

Background: To compare hematologic recovery between 
patients who received or not G-CSF stimulated (rich bone 
marrow - RBM)
Material and methods: The study subjects were 20 patients 
whose bone marrow was taken without prior stimulation of 
G-CSF and 15 patients in whom bone marrow was taken after 
the previous G-CSF mobilization. The bone marrow harvest 
took place on the fi fth day since has been started G-CSF. 
Amount received bone marrow was 20 ml/kg weight.
Results: The median value of nucleated cells obtained from 
patients without G-CSF preparation was 3.65 x 108/kg. The 
median value of nucleated cells obtained from RBM patients 
was 4.83 x 108/kg. The median value of stem cells obtained 
from patients without G-CSF preparation was 0.96 x 106/kg
body weight. The median value of stem cells derived from 
patients RBM was 1.9 x 106/kg body weight. The median 
time to recovery of the hematopoietic system on the basis of 
the increase in value PLT> 20 G/L was 12,6 days in cases of 
RBM and 18,8 days in cases without G-CSF preparation. The 
median time to recovery of the hematopoietic system based on 
an assessment of growth ANC> 0.5 G/L was 13,0 days in cases 
of RBM and 17,8 days in cases without G-CSF stimulation. 
It was observed statistically signifi cant higher values of nucle-
ated cells and increased the value of stem cells in patients with 
RBM compared to patients with bone marrow was taken with-
out any stimulation (p - 0.01). It was observed faster recovery 
of the hematopoietic system, in cases where bone marrow was 
collected after G-CSF [The PLT> 20 G/L (p – 0,015) and ANC> 
0.5 G/L (p – 0,01)]. Also one observed that the use of stimulated 
bone marrow shortens hospital stay after the administration 
of hematopoietic cells to 17,3 days compared with 23,1 days 
in patients receiving hematopoietic cells from non-stimulated 
bone marrow. Number of complications during transplantation 
in both cases was comparable. The most frequent complication 
was febrile neutropenia and less mucositis grade III and IV.
Conclusion and clinical importance: It seems that a better 
method of obtaining stem cells from bone marrow is the RBM. 
Using of stimulated bone marrow can faster engraftment com-
paring to non-stimulated bone marrow and can help patients, 
who fail to collect adequate number of stem cells from their 
peripheral blood.

P1104
Factors affecting engraftment time in patients undergoing 
allogeneic peripheral blood stem cell transplantation
F. Kurnaz (1), L. Kaynar (1), B. Eser (1), M. Sekercan (1), F. Altuntas 
(2), I. Sari (3), S. Sivgin (1), C. Pala (1), A. Unal (1), M. Cetin (1)
(1)Erciyes University Medical School (Kayseri, TR); (2)Oncology 
Hospital (Ankara, TR); (3)Pamukkale University Medical School 
(Denizli, TR)

Objective: Engraftment delay is one of the complications seen 
after allogeneic hematopoietic stem cell transplantation (HSCT) 
that may cause mortality, morbidity and decrease the patients’ 
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quality of life. In this retrospective study, we aimed to analyse 
transplantation outcomes of the patients who underwent allo-
geneic HSCT and to evaluate the factors affecting engraftment 
time.
Material and methods: The study includes 226 patients who 
underwent allogeneic HSCT in Erciyes Capodoccia Transplan-
tation Center, between January 1998-January 2010. Patients’ 
and donors’ characteristics and data of apheresis products 
were retrospectively evaluated.
Results: 95 (42.2%) of the subjects were female, 131 (57.8%) 
of the subjets were male and the mean age was 29.38±10.7 
years. 107 (47%) of the patients were acute myeloid leukemia, 
77 (34%) of the patients were acute lymphoblastic leukemia, 
22 (9.7%) of the patients were aplastic anemia and the rest 
were chronic myeloid leukemia, multiple myeloma, paroxysmal 
nocturnal hemoglobinuria. 205 (%90.7) of the patients had HLA 
full matched, 15 (%6.6) of them had HLA-one mismatched and 
2 (%0.88) of them had HLA-two mismatched and 4 (%1.76) 
of them had unrelated donors. 151 (66%) of the transplanted 
patients did not have blood group incompatibility, 25 (11%) 
the patients had minor blood group incompatibility, 40 (17%) 
of them had major blood group incompatibility and 10 (4%) of 
the patients had mixed type blood group incompatibility. Periph-
eral blood stem cell was used in all patients. Median leukocyte 
engraftment time was 13 days and median platalet engraft-
ment time was 11 days. In stem cell mobilization lenograstim 
and fi lgrastim were used. White blood cell count, mononuclear 
cell (MNC) count and hemoglobin concentration of donors did 
not have an effect on leukocyte and thrombocyte engraftment 
(P>0.05).
Conclusion: In this study we found that fi lgrastimin was superior 
to lenograstime when used to reach the leukocyte count 1500/

l and thrombocyte count 100000/ l in stem cell mobilizations 
procedure (P=0.045 and P=0.004 respectively). There was not 
a signifi cant relationship between engraftment time and CD34 
positive cell count, MNC count, donor leukocyte cell count, 
donor hemoglobin levels, apheresis time, product amount, 
blood group difference.

P1105
Safe and effi cient PBSC collections in the smallest of 
children  8 Kg
F. Deméocq, E. Rochette, E. Merlin, C. Paillard, E. Doré, 
F. Isfan, J. Kanold
CHU Clermont-Ferrand (Clermont-Ferrand, FR)

The large scale or multiple collections in the smallest of children 
in paediatric oncology are limited because of the potential prob-
lems of metabolic dysfunction and hemodynamic disturbance 
due to a high amount of pt’s blood volume “catch out” in the dis-
posable apheretic set. Moreover, the small size of the patient’s 
veins can lead to venous access and fl ow rate diffi culties.
Patients: From 1991 to 2010, 20 leukaphereses were per-
formed in 11 children with solid tumors (10pts) and leukaemia 
(1pt). Median body weight was 7.5 kg (6.2–8kg), median blood 
volume was 0.56L (0.47-0.59L).
Harvest: Collections were performed daily in paediatric envi-
ronment using Cobe Spectra separator. For all procedure the 
volume of the disposable apheretic set was more than 40% of 
the total pt’s blood volume. Therefore for 68% of procedures the 
extracorporal line was primed with 150 ml of RBC, for others RBC 
transfusion was performed before collection. ACD was used as 
an anti-coagulant (ratio 1/14). Calcium was given 12 and 1 hour 
before and every 60 mn during collection. In 70% of procedures 
were realized with central lines inserted especially for the collec-
tion. In remaining 30% previously inserted (for chemotherapy) 
Broviac KT was used together with a peripheral vein. Flow rate 
were gradually increased to the maximum rate achievable and 
ranged from 7.7 to 16.7 mL/mn (median 10 mL/mn).
Results: A median of 2 (1-3) leukapheresis per pt were per-
formed with a median of 2.4 (1.1-4.1) blood volumes proc-
essed/leukapheresis procedure and a median collection time 

120mn/procedure. A median total 12.9x106 CD34+cells/kg 
(0.05-36.7x106) were harvested, and 72% of children have 
 2x106CD34+ cells/kg with one leukapheresis. The median 

CD34+cells collection effi ciency was 46%. Fifteen haematopoi-
etic stem cell supports were performed. The median time to 
reach ANC>0.5 109/L and platelets>20 109/L was 12 and 9 
days respectively.
Conclusion: Our experience shown that the problem associated 
with PBSC collection in the smallest children can be effectively 
overcome. Facilitating factors are a strong existing interpro-
fessional team, consistent paediatric nurses involvement and 
enthusiastic physicians. 
As PBSC collection in the smallest children are much more 
complicated and risky than in older children or adults interpro-
fessional trening program which help professionals gain the 
skills and knowledge they need to work effectively in collection 
team is crucial to provide effi cient and safe leukaphereses.

P1106
GCSF reduces mutated (CD27+) B-cells but increases 
unmutated naïve (CD27-) B-cells in stem cell donors
L. Kordelas, T. Gromke, N.-K. Steckel, M. Koldehoff, 
D.W. Beelen, R. Küppers
University of Essen (Essen, DE)

Objectives: Granulocyte colony-stimulating factor (GCSF) 
is commonly used for stem cell mobilization in the context of 
autologous or allogeneic stem cell transplantation. A number of 
studies elucidating the effect of GSCF on diverse leukocyte sub-
types of the donor have been published so far. Little is known, 
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in contrast, of the effect of GCSF on unmutated naïve (CD27-) 
B cells and mutated (CD27+) B cells in stem cell donors. 
Methods: We prospectively collected peripheral blood sam-
ples from 20 stem cell donors which were stimulated with 
GCSF in order to harvest stem cells for allogeneic stem cell 
transplantation. The fi rst blood sample was obtained prior to 
the fi rst administration of GCSF (day – 5, “before GCSF”), the 
second blood sample was obtained immediately prior to stem 
cell harvest (day 0, “after GCSF”). GCSF was administered with 
the common dosage of 8 applications of 7.5-8.0 g/kg body 
weight. The measurement of unmutated naïve (CD27-) B cells 
and mutated (CD27+) B cells was performed with a fi ve colour 
immune phenotype de-vice using specifi c antibodies for CD19, 
CD27, IgM, IgD and IgG.
Results: Median counts of mutated B cells (CD27+) are 
decreased after administration of GCSF (before GCSF: 23.8/

l ± 37.2/ l SEM, after GCSF: 20.9 ± 37.2 SEM), this reduc-
tion, however does not reach statistical signifi cance: p=0.389. 
In contrast, median counts of unmu-tated naïve (CD27-) B cells 
are signifi cantly increased after administration of GCSF (before 
GCSF: 236.0 ± 130.3 SEM, after GCSF: 594.6 ± 438.0 SEM, 
p<0.000).
Conclusion: To the best of our knowledge this study is the fi rst 
one showing that GCSF sig-nifi cantly increases unmutated 
naïve (CD27-) B cells whereas mutated B cells (CD27+) are 
slightly reduced. Given that GCSF exerts effects rather on 
the early B progenitor cells, the increase of unmutated naïve 
(CD27-) B cells and decrease of mutated B cells is consistent.

P1107
High-dose chemotherapy with autologous peripheral stem 
cell transplantation improves remission rates in patients 
with relapsed acute leukaemia
S. Sivgin, A. Unal, L. Kaynar, K. Sule, F. Kurnaz, H. Sivgin, 
Y. Koker, B. Eser, M. Cetin
University of Erciyes (Kayseri, TR)

Introduction and aim: The role of APSCT(peripheral blood stem 
cell transplantation) in fi rst remission patients remains con-
troversial. Suffi cient patients who relapse after chemotherapy 
can be salvaged with APSCT in second remission such that 
the benefi cial effect on overall survival is blunted. APSCT pro-
duces equivalent results to ABMT but with reduced morbidity.
In patients with relapsed acute leukemia, the remission rates 
with second line chemotherapy regimens varies from 30% to 
40% percent.In this study, high dose chemotherapy followed by 
autolog peripheral stem cell transplantation (APSCT) were per-
formed to provide data about contribution of APSCT to remis-
sion rates.
Materials and method: A total of 16 relapsed AML patients (with 
relapsed acute myelogenous leukemia) were treated with high 
dose FLAG regimen or EMA. The peripheral blood stem cells 
of the patients whom were collected after high dose ARA-C 
regimens in a complete remission (CR). All Patients were given 
PBSCs followed by HighDose Chemotherapy (FLAG or EMA) 
regimen. Remission rates and PFS, FFS were detected and 
compared after Treatment.PBSCs were infused intravenously 
to the patients and all results were recorded.
Results: A total of 16 patients were included in the study. 
8 of the patients were male (50%) and 8 were female (50%). 
The median age was found as 33 (22-51) years. Infused CD 
34+ stem cell count was 4,6 x 10 6/Kg (1.1–16.10 6/Kg). After 
the chemotherapy regimens, complete remission (CR) was 
achieved in 12 of 16 patients (75%) and one patient had (6%) 
partial remission (PR). In 2 of the patients (12%), there was no 
response to the treatment. No mortality was found due to high 
dose chemotherapy.
In 6 patients whom was infused APSC after EMA regimen, all 
of the patients achieved CR (100%). On the other hand; in 10 
patients whom had FLAG regimen 7 patients had CR (70%) 
and one patient had (10%) PR. In 2 of the patients (20%), no 
remission was achieved. One of these resistant patients had 

not adequate amount of APSC (approximately 4,6 x 106/Kg
(1.1–16.106/Kg). Alllogeneic stem cell transplantation (allo 
SCT) from HLA-identical donors was performed in 3 patients 
whom had CR. 
Conclusion: In patients with relapsed acute leukemia, that 
high dose chemotherapy followed by APSCT may improve the 
remission rates. 
Key words: Autologous peripheral stem cell transplantation 
(APSCT), acute myelogenous leukemia (AML), remission rate.

P1108
Preliminary experience on autologous stem cell 
mobilization with biosimilar G-CSF
C. Annaloro (1), M. Colombi (1), F. Onida (2), E. Tagliaferri (1), 
P. Usardi (1), G. Saporiti (2), M. Marconi (1), A. Cortelezzi (2), 
G. Lambertenghi Deliliers (1)
(1)Granda General Hospital (Milan, IT); (2)University of Milan 
(Milan, IT)

Biosimilar granulocyte-colony stimulating factor (G-CSF) has 
been proposed as a less expensive alternative to the originator 
product, despite missing evidence of equivalent effi cacy and 
safety in comparative studies. In September 2009, our Hospi-
tal chose to purchase biosimilar (Ratiograstim®) instead of the 
originator G-CSF. Since then, 28 patients (male 17, female 11, 
median age 47 yrs, range 19-67) underwent autologous stem 
cell (SC) mobilization after receiving chemotherapy (CT) and 
biosimilar G-CSF. The diagnoses were myeloma/lymphoma 
(MM/ML) in 13 cases, acute leukemia (AL) in 12 and autoim-
mune disease (AD) in 3. Mobilizing regimens were interme-
diate dose CTX in MM/ML and AD, and high dose Ara-C in 
AL. Biosimilar G-CSF was administered at the dosage of 10 
mcg/kg up to the last apheresis day. Apheresis was started 
when CD34+ cells exceeded 20/mcL. Optimal target was the 
collection of 6x10e6/kg CD34+ cells, with a minimal target of 
3x10e6/kg. Six patients (4 AL) failed mobilization (21.4%), one 
of whom due to an early relapse. In the remaining 22, median 
time from the end of CT to the fi rst apheresis was 11 days 
(range 8-17); the median number of aphereses needed was 
2 (range 1-4). The median number of harvested CD34+ cells 
was 10.7x10e6/kg (range 2.8-40), with only 2 patients failing to 
achieve 6x10e6/kg. In the prior series of 28 patients undergo-
ing autologous SC mobilization after CT and 10 mcg/kg origi-
nator G-CSF, median time to the fi rst apheresis had been 11.5 
days, with a median number of two aphereses needed. These 
preliminary data show that biosimilar G-CSF may be effective 
in mobilizing and harvesting autologous SC. Time to collection, 
number of aphereses and collected CD34+ cells do not differ 
from the corresponding fi gures of patients receiving the original 
molecule. Some concern may be raised about the rate of fail-
ures, since we had previously reported only 5 (4.9%) among 
102 consecutive ML patients undergoing mobilization (Leuk & 
Lymph 2002). However, this heterogeneous series of patients 
receiving biosimilar G-CSF included a large proportion of AL (at 
higher risk of both harvesting failure and early relapse), and ML 
patients with a median age signifi cantly higher than the previ-
ous one. Anyway, the lack of controlled studies aimed to dem-
onstrate equivalent effi cacy and safety between biosimilar and 
originator G-CSF is remarkable, especially considering that a 
positive response would undoubtedly allow the saving of sig-
nifi cant resources.
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P1109
Adverse events related to PBPC collection and 
mobilization for autologous transplantation in 10 years’ 
experience: procedures, effi ciency, variables related to 
collection and safety profi le
A. Pivkova Veljanovska, S. Genadieva-Stavrik, Z. Stojanoski, 
L. Cevreska, S. Krstevska Balkanov, S. Trajkova, I. Panovska 
Stavridis, B. Georgievski
University Hematology Hospital (Skopje, MK)

Objectives: We tried to evaluate the effi ciency, safety and risk 
factors of aphaeresis procedures used for autologous PBPC 
collections in a 10-year period in our transplant center. Throm-
bocytopenia, hypotension and citrate related adverse effects 
were evaluated as different biological variables. 
Material and methods: A total of 155 patients with hematologi-
cal malignancies were analyzed (57 AML in fi rst remission, 33 
HD, 37 MM, 20 NHL, 4ALL) that underwent mobilization of 
PBPC. The patients were mobilized either with CTX 3gr/m² + 
G-CSF 10mcg/kg starting or VP-16 (2gr/m²)+G-CSF 10mcg/
kg. Collections of PBSC were performed using Cobe spectra 
Baxter CS3000 aphaeresis system. Target of collection was >2, 
0x10(6)/kg CD34+. The procedure was initiated when leukocyte 
count reached to 5x10(9)/L. 
Results: Both regimens were effective in the progenitor cell 
mobilization and almost 84% of analyzed patients reached 
at least 2x10(6)/kg CD34+ cells with median 3 (ranges 1-6) 
aphaeresis procedures. In 6% of patients adequate cell dose 
was not reachable and overall failure rate of mobilization of 17, 
5%. Furthermore 15.6% failed to harvest the optimal 4x10(6)/
kgCD34+cells with >1 aphaeresis attempt. 48% patients in the 
CT/G-CSF group initiated aphaeresis on day 9, 34% on day 8 
and 31% on day 10. Good mobilizers (GM) experienced at least 
one adverse event during aphaeresis compared with the no-
GM. The percentage of absolute CD34+ before aphaeresis cor-
related with CD34+/cells/kg collected (R2=0, 62). The median 
of blood volume processed for body weight and the median time 
of aphaeresis was 7215ml (980ml-13450ml) in 202 min for GM 
and 8054ml (1450ml-14659ml) and 207min or no-GM. No cor-
relation was found between CD34+/kg and volume processed. 
High correlation was found between the number of CD34+/kg 
and volume processed in the GM subject that reached the 
target of CD43+cells/kg only with one aphaeresis procedure 
(R2=0,87)
We can conclude that the mobilizing regimens were adequate 
to achieve PBSC harvest in 84% of pts in our center that under-
went autologous transplantation. The optimal approach to remo-
bilization strategy remains unclear. Also we did not observe any 
signifi cant difference between GM and no-GM subjects in the 
adverse effect manifestation in reaching the CD34+cells/kg 
target, concerning the number of cells and volume processing. 
Maybe volume reducing of aphaeresis technique in future will 
shorten the time of achieving CD34+ target in GM subject.

P1110
Severe neurotoxicity following peripheral blood stem cell 
transplantation
D. Stamatovic, B. Balint, L.J. Tukic, M. Elez, O. Tarabar, 
G. Ostojic, Ž. Tatomirovic, S. Marjanovic
Military Medical Academy (Belgrade, RS)

Introduction: Dimethyl sulphoxide (DMSO) is used as a cryo-
protectant for long-term storage of hematopoietic stem cells 
(HSC). Various complications during infusion of cryopreserved 
HSC have been described. Until recently, there has been lit-
tle information on the neurological toxicity of DMSO. DMSO-
related neurotoxicity even coma, has been described, mostly 
as anecdotic events.
Case reports: We are reporting 3 cases of transient neurotoxic-
ity out of 286 autologous peripheral blood stem cell transplanta-
tion (PBSCT) performed in our center between 2000.-2010. All 
patients (pts) - 2 males, 1 female, 51, 59 and 39 years old, have 

stage III of multiple myeloma. Each one has received Dexam-
ethasone–based induction. A PBSC collection was performed 
with Cyclophosphamide (4g/m²) and rhG-CSF (5 g/kg/day)
and optimal numbers of mononuclear cells (MNC- median 
8x108/kgBW) were harvested. The cells were cryopreserved 
on 10% DMSO using a controlled–rate freezer and stored at 
-900C. The conditioning regimen in autologous setting was 
consisted of Melphalan at a dose 200 mg/m2. The bags were 
thawed in a 37ºC water bath and infused at a rate of 10ml/
min. Despite standard premedication on day “0”, during infu-
sion all pts were developed a complete loss of consciousness 
accompanied by incontinence, without clonic convulsions or 
focal neurological sings. Pulse rate and blood pressure were 
normal. The pts were transferred to intensive care unit (ICU) for 
ventilation. No laboratory abnormalities, including electrolytes, 
osmolarity, coagulation screen, serum glucose and enzymes, 
were evidenced upon repeated testing. The urgent CT scans 
were unremarkable. Pts were treated with steroids and forced 
hydration. All pts recovered consciousness in 3-5h after assist-
ance ventilation was started. Finally, they were extubated within 
24h and discharged from ICU on day +1. All pts have optimal 
engraftment.
Discussion: Because of the strict temporal relationship between 
the infusion and development of neurological sings and their 
resolution upon forced hydration, we circumstantially attribute 
the encephalopathy to the infusion of DMSO-contained in the 
PBSC suspension. The risk-factors for development of DMSO–
neurotoxicity are still unclear. The preconditioning exposure to 
central nervous system (CNS)-penetrating agents and M pro-
tein in multiple myeloma pts might contribute to the occurrence 
of DMSO –associated neurological toxicity , but a large ana-
lyzes are needed.

P1111
In vivo plus ex vivo purging during autologous peripheral 
blood stem cell transplantation in high-grade B cell 
non-Hodgkin’s lymphoma
F. Arpaci, G. Erdem, S. Ataergin, T. Cetin, M. Ozturk, O. Kuzhan, 
S. Komurcu, A. Ozet, A. Cayakar, O. Eren
Gulhane School of Medicine BMT Center (Ankara, TR)

Background: The importance of the residual disease and the 
tumour contamination of the graft on relapse in lymphoma 
patients who underwent autologous peripheral blood stem cell 
transplantation (auto PBSCT) has been shown. 
In this study we evaluated two commonly used B-cell purging 
methods, in vivo purging with rituximab and ex vivo purging 
with CD 34 (+) selection (CliniMacs) during auto PBSCT in 
high-grade relapsed B-cell non-Hodgkin’s lymphoma (NHL).
Patients: Nine patients were enrolled in this study. Patients 37-
78 years of age with a chemosensitive relapsed high-grade B-
cell NHL (6 diffuse large cell, 3 mantle cell). Six of them had 
bone marrow involvement before R-DHAP regimen. The con-
ditioning regimens were TBI+Cy (n=6) or BEAM (n=3). Five 
patients received rituximab after transplantation. The median 
CD34 (+) cells/kg infused was 1.17 x 106.
Results: No patient experienced primary or secondary graft 
failure. We observed no CMV and other serious infections dur-
ing six months after transplantation. Median follow up was 18.1 
months. Five patients are still alive and disease free. Three 
patient relapsed and two patients died due to progressive dis-
ease and chronic C type hepatitis. The disease free and overall 
survival at two years were 76% and 62.5%, respectively.
Conclusion: In conclusion, in vivo plus ex vivo purging during 
auto PBSCT in high-grade relapsed B-cell NHL is feasible and 
safe. It may play an effective role on residual disease and tumor 
contamination of the graft and improve outcome.
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P1112
Differences in number of CD34+ cells collecting by two 
types of apheresis procedures and infl uences on kinetics 
of the haematopoiesis recovery
I. Urosevic (1), B. Balint (2), S. Popovic (1), A. Savic (1), I. Savic 
(1), I. Milosevic (1), N. Rajic (1), D. Vojvodic (2)
(1)Clinical Centre Vojvodina (Novi Sad, RS); (2)Military Medical 
Academy (Belgrade, RS)

Introduction: High-dose chemotherapy together with autologu-
ous PBSCT is a manageable and safe therapeutic modality in 
treating various hemathological malignancies. 
Aims of the study: The aims of the study were to obtain the 
adequate volume of processed blood (large volume aphaeresis 
vs standard apheresis)in order to achieve maximal harvest and 
better haematopoetic stem cell viability.
Materials and methods: The study included the patients with 
haematological malignancies (multiple myeloma, acute non-
lymphoblastic and lymphoblastic leukaemia, Hodgkin and 
non-Hodgkin`s lymphoma; n=41) who underwent autologous 
PBSCT. Prior to transplantation procedure, an adequate mobi-
lizing protocol was carried out depending on the type of the 
underlying disease together with administering a granulocytic 
growth factor (Neupogen®) in the dose of 5–16 g/kg throughout 
a certain period of time. When leukocyte count increased, HSC 
harvesting procedure on cell separator began (Gambro–BCT 
Spectra,version 7.0). Cell resuspension in phosphate purifi ed 
saline solution was analysed by fl ow cytometer-EPICS XL-MCL 
(Coulter, USA).
Results: We divided patients according to apheresis procedures. 
Large volume apheresis was done in 27 patients (group 1), while 
conventional two-days collection was conducted in 14 patients 
(group 2). There were signifi cant differences in the number of 
CD34+ cells between of groups patients (p=0.038). Amount of 
infused CD34+ cells was more than 5x106/kg BM in all patients of 
group 1. In the majority of patients in group 2 (85,7%) more than 
5x106/kg BM CD34+ cells can be collected in two apheresis col-
lections. Neutrophyl engraftment (>500 / l) occurred in median 
11,26 (group 1) vs 11,7 (group 2) day (p=0,495), and platelet 
engraftment (>20000/ l) occurred in median 11,2 (group 1) 
vs 18,3 (group 2) (p=0,048). By factors analysis, we concluded 
that shorter period of granulocytic growth factor administration 
and shorter time from mobilisation chemotherapy to apheresis 
collecting contributed to greater harvest of HSC. Connection 
between CD 34+ harvest,regardless to the method of harvesting 
and kinetics of the haematopoesis recovery was found. 
Conclusion: This is a preliminary study and number of collec-
tion is small, but overall data suggest that large volume apher-
esis has better effi ciency for collecting more than 5x106/kg BM 
number of CD34+ cells in comparison with conventional two 
days apheresis. There were differences on platelets engraft-
ment between both apheresis procedures.

P1113
Plerixafor in myeloma and lymphoma patients undergoing 
autologous stem cell transplantation
P. Zielinska, M. Markiewicz, G. Helbig, M. Dzierzak Mietla, 
S. yrcz-Krzemien
Medical University of Silesia (Katowice, PL)

Background: Poor peripheral blood stem cell mobilization has 
been reported as an obstacle to autologous stem cell transplant 
(ASCT). Plerixafor, a novel antagonist of CXCR4, has been 
recently approved as a mobilization agent for PBSC in the set-
ting of ASCT. 
Methods: We retrospectively analyzed the data on patients 
(“poor mobilizers”) who received plerixafor combined with G-
CSF as second or third line mobilizing regimen in our institution 
over one-year period (n=8) and compared them to the control 
group (randomly picked 8 patients –with multiple myeloma and 
lymphoma who underwent standard mobilizing regimen using 
chemotherapy and G-CSF). 

Results: Three out of 8 (43%) patients in the study group col-
lected 2x106/kg of CD34+ cells (range: 2.02-3.71x106), 7/8 had 
ASCT, but in 4 of them the transplant material consisted also of 
the frozen stem cell product acquired during standard mobiliza-
tion. We found that the proportion of CD34+ cells among total 
nucleated cells was less in the plerixafor group compared to 
the control group. Also the volume of frozen stem cell prod-
uct was higher in the plerixafor group compared to the control 
group. The length of hospital stay, number of serious infections, 
use of antibiotics, number of blood transfusions, time to granu-
locyte engraftment (ANC>0.5G/l) and to platelet engraftment 
(PLT>20G/l) were not different between the two groups. We did 
not observe any side effects when using plerixafor. 
Conclusions: Seven out of 8 (87.5%) of poor mobilizers were 
able to undergo ASCT by using plerixafor and G-CSF as a 
second or third line of mobilization regimen. Patients mobilized 
with plerixafor had similar post transplant course. Further stud-
ies regarding higher number of patients are needed to establish 
the above fi ndings.

P1114
Haematopoietic stem cell mobilization with plerixafor: 
a single-centre experience
M. Cabrero, M. Corral, M.J. Nieto, I. Cordoba, J. Labrador, 
E. Perez-Lopez, N. Puig, L. Vazquez, D. Caballero, J. San 
Miguel
University Hospital (Salamanca, ES)

Autologous stem cell transplant (ASCT) is an established 
treatment for many hematological malignancies. Advances in 
stem cell mobilization have included the development of new 
drugs that improve the harvest of CD34+ stem cells. Plerixafor 
is a CXCR4 inhibitor that enhances the “mobilizing effects” of 
G-CSF and thus represents an alternative for patients who 
failed in a previous mobilization strategy.
We hereby present the data from 8 patients who received 
Plerixafor in our centre. Diagnoses were: multiple myeloma 
(3 patients), non-Hodgkin lymphoma (4) and Hodgkin lym-
phoma (1). Fifty percent of the patients had failed to achieve 
the minimum CD34+ count required in our centre for proceed-
ing with an autologous transplant (2x106 CD34+ cells/Kg) in 
a previous standard mobilization attempt; anticipating a poor 
harvest, the other half received Plerixafor in a fi rst mobilization 
try. All patients received G-CSF (300 mcg/12h s.c.) for 5 days 
and plerixafor (240 ug/Kg) 11 hours before the beginning of 
the aphaeresis procedure. Before starting the aphaeresis and 
after receiving the fi rst dose of Plerixafor, the median number 
of CD34+ cells in peripheral blood was 30.75/uL (range, 4.7-
92.8). Therefore, the harvest could be started in all patients. 
The median number of aphaeresis was 2 (1-3) and 75% of 
the patients achieved the minimum CD34+ count required 
in our centre. The median number of CD34+ cells collected 
was 3.44x106/Kg (range, 0.75-7). No adverse effects poten-
tially related with plerixafor were observed. Eighty percent of 
the patients had successfully undergone an autologous stem 
cell transplant to date, that is, with a timely, complete and 
sustained graft.
In our experience, Plerixafor is a safe and effective drug for 
stem cell mobilization in patients who failed a previous mobi-
lization attempt and in those who were predicted to be poor 
mobilizers, allowing them to proceed with ASCT.

P1115
Clinical risk management in peripheral blood 
haematopoietic stem cell apheresis process
G. Crovetti, G. Martinelli, C. Moro, M. Barone
Ospedale di Circolo di Busto Arsizio (Busto Arsizio, IT)

Objectives: The Hospital’s Hemapheresis unit is involved in the 
management of patient during post-chemotherapy phase and 
in Peripheral Blood Stem Cells (PBSC) collection, manipulation 



S348

and stocking.We applied FMECA (Failure Mode Effect Analysis) 
as clinical risk management proactive technique for errors iden-
tifi cation and reporting.We describe the data of our project. 
Methods: A multidisciplinary Team consisted of medical doc-
tors, a hemapheresis nurse specialist and a medical labora-
tory technician was established. Stem cell collection process 
was divided into major areas: activities, owners, potential risk 
and error impact. On the base of adapted Scoring guidelines of 
VA National Centre for patient safety, we estimated frequency 
(scale 1-5), severity (scale 1-10) and detectability (scale 1-5) 
score of effects.We calculated the index priority risk (IPR) of 
failure modes (Delphi method).The Risk log (Master List) of 
possible adverse events occurrence was applied for effects 
with IPR>50. 
Results: The FMECA team identifi ed six consecutive steps 
for the hemapheresis process: Patient enrolment, Cytopenic 
phase/PBSC mobilization, PBSC apheresis, PBSC minimal 
manipulation, Cryopreserved stem cell stocking, Thawing and 
infusion of PBSC units.The process was separated into 27 
operative areas.We calculated IPR for each area. The risk log 
was applied to 12 areas.Quality tools: non conformities registra-
tion of the whole process; Quality indicators: the central venous 
catheter (CVC) management data and the stem cell unit micro-
biological evaluation: three years data analysis showed that 
the outcomes expected values were reached in all registration; 
Check lists:two lists, one for monitoring each action of minimal 
PBSC manipulation and one to obtain a target for process edu-
cation in case of enrolment of new member into the staff. 
Discussion: We applied FMECA as proactive method for identify 
risks to patient safety and medical errors at the same time.Our 
work culminated in recommendations of risk reduction strate-
gies. We implemented changes:defi nition of quality activity 
indicators, registration of data about event during more critical 
phases of the process, education of the staff, standardization 
of cryopreservation, tailored data base, tailored management 
software for criobiologic area.

P1116
Single-centre experience: fi lgrastim and lenograstim
H. Goker, Y. Karacan, S. Aksu, F. Tekin, O.I. Ozcebe
Hacettepe University (Ankara, TR)

In this study, the effectiveness of fi lgrastim and lenograstim, 
after transplant patient, after collecting the needs of replace-
ment donors to evaluate the relationship between G-CSF. All 
donors were informed about the G-CSF and apheresis proce-
dure are taken from written consent. In the study, between Jan-
uary 1, 2006 and fi les can be accessed 16 June 2009 37 (20 
male, 17 female) healthy donors were investigated retrospec-
tively. GC-CSF to 59.5% considering donors fi lgrastim,% 40.5 
lenograstim was used. Jugular catheter fi tted to both groups. 
63.7% of patients with acute leukemia in the arm donors fi lgras-
tim, lymphoma 18.2%, 18.2% other (MM, myelofi brosis and 
PNH) group. 73.3% of patients in the lenograstim arm of the 
donors acute leukemia, 13.3% AA and 13.3% of the group are 
lymphoma. 11.5 Mean duration of graft neutrophil and plate-
let graft period was 12.3 days. Average of 35 units of platelet 
apheresis in patients after transplantation, 3 units of red blood 
replacement was received. In this group, 8 females, 7 were 
male and the average 63 kg (44-90) and median 25 (17-49) 
years old. The average number of cells collected from the CD 
34 +: 6.7x106/kg (3.5-11.1), MNH: 6.7x108/kg (2.2-12.9), vol-
ume 1022 cc, were collected and 400 min, 20 l were studied. 
The average entry apheresis WBC: 47.6 x103 / ml (18.9-71), 
Hb: 14.2 g/dl (12-16.5), Plt: 171x103 ul (98-377) is. This is a 
retrospective study of fi lgrastim or lenograstim donors, CD34, 
MNH, engrafmen times, the red blood cell and platelet counts 
replaced patients, relapse and survival status, GVHD rates, the 
amount of product, platelet and hemoglobin levels did not dif-
fer between the 2 groups (p  0.05). However, ionized calcium 
value of the processing time increases, although the difference 
between the two groups more than lenograstim arm numbness

and contraction of the two groups in terms of defi ning the 
amount of Ca was replaced due to a statistically signifi cant 
relationship (p  0.05).

Stem cell donor

P1117
The presence of allele G in the donor for the polymor-
phism A7488G of the IL-17 gene improves relapse 
rate and survival after HLA-identical related stem cell 
transplantation
C. Martínez-Laperche, V. Noriega, A. Herraiz, A. Bosch, 
V. Guillem, J.B. Nieto, M. González, R. de la Camara, S. Brunet, 
A. Jiménez Velasco, I. Espigado, J.C. Vallejo, A. Sampol, 
D. Serrano, J. Gayoso, P. Balsalobre, C. Solano, D. Gallardo, 
J.L. Díez Martín, I. Buño on behalf of the GVHD/Immunotherapy 
Committee of the Spanish Group of Hematopoietic Stem Cell 
Transplantation (GETH).

Introduction: IL-17F, a member of the proinfl amatory IL-17 
cytokine family, has been associated with the pathogenesis of 
multiple autoimmune diseases. Allele G for the polymorphism 
A7488G, which causes a His-to-Arg substitution at amino acid 
161, plays a protective role for the development of such dis-
eases. However, its impact on the outcome of allogeneic stem 
cell transplantation (allo-SCT) is unknown. OBJECTIVE: To 
analyze the infl uence of the donor (D) and recipient (R) geno-
type for the polymorphism A7488G in the IL-17F gene on the 
outcome of HLA-identical related allo-SCT. 
Material and methods: The study comprised 203 allo-SCT 
(406 D/R samples) included in the Spanish Group for Hemat-
opoietic Stem cell Transplantation (GETH) DNA bank. The 
polymorphism was analyzed by RFLP-PCR (Seiderer et al. 
Infl amm Bowel Disease 14, 2008) and confi rmed by direct DNA 
sequencing. Results were analyzed using the Pearson’s Chi-
square Test. 
Results: Genotypes for D and R as well as D/R genotype com-
binations are shown in Table 1. No association between D or R 
genotype and GVHD (acute or chronic) or other complications 
was observed. The genotype of the donor infl uenced transplant 
outcome in terms of relapse (51/185 (27.5%) when the donor 
was AA vs 2/18 (11.1%) when the donor was AG; p=0.129) and 
survival (exitus 82/185 (44.3%) when the donor was AA vs 5/18 
(27.7%) when the donor was AG; p=0,176). This was espe-
cially true for AG genotype patients (no signifi cant differences 
in AA genotype patients). In fact, relapse (5/7 (71.42%) when 
the D was AA vs.1/15 (6.66%) when the D was AG; p=0.001) 
and survival (exitus 7/7 (100%) when the D was AA vs 3/15 
(20%) when the D was AG; p<0.001) showed large differences 
depending on the genotype of the donor in this subgroup of 
patients. Kaplan-Meier estimates (Figure 1) showed a trend to 
a better event free survival (EFS; not reached (NR) vs 292 days 
p=0.126)) and overall survival (OS; NR vs 652 days p=0.429) 
in patients transplanted with AG genotype D and a statistically 
signifi cant better EFS (NR vs 81 days p=0.005) and OS (NR 
vs 145 days p=0.022) when AG genotype patients were trans-
planted with AG genotype D. 
Conclusions: The presence of allele G for the polymorphism 
A7488G of the IL-17F gene in the D was associated with lower 
relapse rate and better survival after HLA-identical allo-SCT. 
Genotyping for this polymorphism could aid in donor selection 
or drive a risk-adapted management of transplanted patients.
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P1118
Unmanipulated bone marrow transplantation from 
haplo-identical related donor for patients with high-risk 
haematological malignancies
S. Santarone (1), P. Di Bartolomeo (1), G. De Angelis (2), 
A. Picardi (2), P. Bavaro (1), E. Di Bartolomeo (1), P. Olioso (1), 
M. Di Nicola (3), L. De Felice (2), L. Cudillo (2), R. Cerretti (2), 
S. Angelini (2), M. Mirabile (2), W. Arcese (2)
(1)Ospedale Civile (Pescara, IT); (2)University Tor Vergata 
(Rome, IT); (3)Laboratorio Biostatistica University (Chieti, IT)

In this study we investigated the feasibility and clinical value 
of non T-cell depleted bone marrow transplantation (BMT) 
from HLA haploidentical related donor in patients with high 
risk hematological malignancies. Between August 2005 and 
May 2010, 71 patients were transplanted for AML (n=42), 
ALL (n=13), CML (n=5), Hodgkin lymphoma (n=5), plasmacell 
leukemia (n=3), myelofi brosis (n=2) and myelodisplastic syn-
drome (n=1). Their median age was 35 years (5-71). Thirty 
nine patients were in early stage (CR 1, n=27; CR2, n=12) and 
32 in advanced stage (CR3, n=7; active disease, n=25). All 
donors were HLA identical at 1 haplotype and mismatched for 2 
(n=24) or 3 (n=47) loci on the unshared haplotype. Ten patients 
received a reduced intensity conditioning (RIC) consisting of 
Fludarabine (Flu) alone (n=1), Flu + Thiotepa (Thio) + Melpha-
lan (n=2) or Thio + i.v. Busulfan (Bu) + Flu (TBF-RIC, n=7), 
and 61 patients received a myeloablative conditioning (MAC) 
consisting of Aracytin + Cyclophosphamide combined with TBI 
(n=7) or Treosulphan (n=11) or oral Bu (n=11), whereas the last 
32 consecutive patients underwent transplant after condition-
ing with TBF-MAC. All patients received an identical graft-ver-
sus-host disease (GvHD) prophylaxis consisting of Fresenius 
Antithymocyte Globulin combined with Cyclosporine, Meth-
otrexate, Mycophenolate Mofetil and Basiliximab. Marrow cells 
were harvested from all donors after priming with Filgrastim at 
3-4 microg/Kg/d from day -7 to -1 and were infused unmanipu-
lated on day 0. The median dose of total nucleated, CD34+ 
and CD3+ cells infused was 7.8 (1-28) x108/kg, 2.1 (0.8-11) 

x106/Kg and 28 (10-98) x106/Kg, respectively. One patient had 
a primary graft failure. Results in terms of cumulative incidence 
(CI) of PMN engraftment, acute and chronic GvHD, relapse, 
transplant related mortality (TRM) and Kaplan Meyer overall 
survival (OS) are given in the Table. The 1 year OS for the 32 
patients transplanted with TBF-MAC was 72% in 18 patients 
transplanted in early stage and 36% in 14 patients transplanted 
in advanced stage (see Figure). The OS for 10 patients who 
received a reduced intensity conditioning was 66% at 1 year. 
These results show that BMT from haploidentical donor using 
unmanipulated marrow cells and an intensive regimen for 
GVHD prophylaxis is correlated with high engraftment rate, low 
incidence of acute and chronic GVHD, reasonable TRM and 
favourable patient outcome.

P1119
CD34+ cell content in unrelated allogeneic peripheral blood 
stem cell grafts transported internationally. Are  collection 
and transplantation centers’ results comparable?
D. Lysák (1), L. Merglová (1), J. Navrátilová (2), M. Hrabetová 
(1), T. Svoboda (1), P. Jindra (1), V. Koza (1)
(1)Charles University Hospital (Pilsen, CZ); (2)Czech National 
Marrow Donor Registry (Pilsen, CZ)

The CD34+ dose represents an important graft quality indi-
cator which affects the engraftment kinetics and patient 
survival. The signifi cant clinical importance of CD34+ enu-
meration requires low intra- and interlaboratory variability to 
provide accurate engraftment potential assessment and to 
allow the comparison of the transplant results among cent-
ers. The aim of the study was to reveal the comparability 
of the graft evaluation performed and reported in different 
transplant centers.
Methods: We performed retrospective analysis of the results of 
unrelated PBSC grafts evaluation. All grafts were measured in 
our collection and transplantation centre and at the same time 
in foreign partner centers. The CD34+ percentage and absolute 
count (x 108) were compared. The methodological details of 
CD34+ enumeration were not assessed. The study was con-
ducted for two time periods: 2003 – 2004 and 2007 – 2010. The 
impact of the unique laboratory number (ULN) was analyzed for 
both periods together.
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Results: Spearman analysis showed very strong correlation of 
CD34+ % and CD34+ x 108 among centers for both observed 
periods (see Table 1.). Wilcoxon test didn’t show any statistically 
signifi cant differences between results obtained in compared 
centers (ns). Variability of all measurements ranged from 10,6 
to 13,8 percent. The quality of correlation was dependent on 
the laboratory identity. The correlation coeffi cient of CD34+ % 
wasn’t statistically signifi cant for only one laboratory (r=0,410, 
ns). Case CD34+ x 108 was also found to be statistically insig-
nifi cant for three laboratories (r=0,200; 0,285; 0,624, ns). 
Conclusion: The excellent correlation of CD34+ content meas-
ured on the same grafts by independent transplant and collec-
tion centers confi rms the low interlaboratory variability and high 
level of standardization of CD34+ enumeration. The results of 
CD34+ cell doses reported by different transplant centers in 
various studies can probably be relied on and one can expect 
the same results again. The study documents and underlines 
the importance of activities keeping the low interlaboratory vari-
ability, such as external quality control schemes, interlaboratory 
measurements, workshops etc.

P1120
Poor mobilization in allogeneic peripheral blood stem cell 
donors - predictive parameters and consequences
K. Hölig, M. Kramer, M. Blechschmidt, K. Zimmer, A. Rosner, 
F. Kroschinsky, G. Ehninger, M. Bornhäuser
University Hospital (Dresden, DE)

Objectives: CD 34+ cell dose is a crucial issue in peripheral 
blood stem cell (PBSC) transplantation. We present an analysis 
of factors associated with poor PBSC mobilization in healthy 
donors and report the follow up data. 
Methods: 6901 healthy related and unrelated donors who 
donated PBSC`s between 1/1996 and 9/2010 were prospec-
tively documented in a database. According to the yield of 
CD 34+ cells in the 1st apheresis the donors were divided into 
3 groups: 
Group 1: < 2x106/kg recipient weight (n=159; 2.3%)
Group 2: > 2x106/kg < 3x106/kg recipient weight (n=282;
 4.1%)
Group 3: > 3x106/kg recipient weight (n=6460; 93.6%)
The groups were analyzed regarding to age, sex, BMI, base-
line leukocyte and platelet count and frequency of 2nd dona-
tion of G-CSF mobilized PBSC. The follow up assessments of 
blood counts at 1 month, 6 months, and annually up to 5 years 
after PBSC donation were evaluated. Data shown represent 
median values and ranges, Chi-square- Test and ANOVA were 
applied.
Results: Table 1 shows characteristics of the donors in the 
3 groups. Poor PBSC yield in the 1st leukapheresis was 
clearly associated with female sex, higher age and lower BMI 
of the donors. Leukocyte and platelet counts at baseline did 
not show remarkable differences among the 3 groups. The 
percentage of donors undergoing 2nd PBSC donation within 
2 years were 14 (8.8%) in group 1, 15 (5.3%) in group 2 and 
152 (2.4%) in group 3. During the follow up period, leukocyte 
and neutrophil counts were signifi cantly lower in group 1 with 
very poor PBSC yield. 
Conclusion: A poor CD 34+ yield of an allogeneic PBSC dona-
tion is associated with donor characteristics (age, sex, BMI). 
Donors with poor mobilization results are at higher risk for a 2nd 
donation request. Poor mobilizing donors should be monitored 
with special accuracy during the follow up period.

P1121
HLA-A/B/C/DRB1/DQB1 haplotypes contributing to 
successful donor search in unrelated haematopoietic 
stem cell transplantation
B. Pédron, V. Guérin-EL Khourouj, J.-H. Dalle, M. Ouachée-
Chardin, K. Yakouben, A. Auvrignon, S. Fasola, A. Petit, 
A. Baruchel, G. Sterkers
Robert Debré Hospital (Paris, FR)

Objective: At the time of search initiation, the prediction of 
donor search outcome is of great value for the physicians 
to delineate the strategy of patient care. The duration and 
success rate of an unrelated donor search greatly depends 
on the expression in patients of at least one of the well-known 
10 most frequent Caucasian HLA haplotypes. Unfortunately, few 
(10-20%) Caucasian patients express such haplotypes. Here, 
we aimed at fi nding additional common haplotypes to improve 
the prediction of successful search.
Method: Typing results from 774 families of pediatric patients 
waiting for a hematopoietic stem-cell transplantation were ini-
tially examined. The selection criterions for subsequent inclu-
sion were HLA-haplotype assignment with certainty by family 
segregation analysis and clear documentation of Geographic 
origin of families. HLA broad HLA-A/B/DRB1 haplotypes that 
were expressed with frequencies  0.19% in patient families 
of European origin and that split into  2 predominant four-digit 
HLA-A/B/C/DRB1/DQB1 haplotypes were refereed as com-
mon. Expression of at least one of those in 168 patients of vari-
ous geographic areas with no family donor was subsequently 
relied to the chance of fi nding  9/10 HLA-matched unrelated 
donors.
Results: 50 common four-digit haplotypes were identifi ed. A 
higher (P<5.10-6) chance of fi nding a suitable donor was found 
for 53/168 (32%) recipients that expressed at least one of these 
common haplotypes. Considering these common haplotypes, 
the patients were divided into 2 probability groups. The high 
probability group included patients that express i) at least one 
of the 50 four-digit common haplotypes and no more than 2 
rare alleles or rare B/C or DR/DQ associations on the other 
haplotype, or ii) no common haplotype and no more than one 
rare allele or unusual association on both haplotypes. The 
remaining patients and also those with  3 suitable donors on 
BMDW registries were classifi ed into a low probability group. 
The rates of successful search were 97% and 26% in the two 
groups respectively. 
Conclusion: Prediction of search outcome could be improved 
by including these 50 common haplotypes into the current 
estimate process.
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P1122
The Potential Application of the Allogeneic Transplant 
by the Policy of Widespread Donor Search: an Intention-
To-Treat Analysis from the Rome Transplant Network
W. Arcese, A. Picardi, F. Locatelli, R.M. Pinto, P. De Fabritiis, 
T. Dentamaro, I. Mangione, G. Avvisati, M.C. Tirindelli, 
C. Petti, A. Mengarelli, L. Annino, A. Chierichini, E. Montefusco, 
A. Ferrari, L. Cudillo, R. Cerretti, G. De Angelis on behalf of the 
Rome Transplant Netwotk (RTN) (Rome, IT)

The policy of the Rome Transplant Network (RTN) for patients 
candidated to an allogeneic hematopoietic stem cell transplant 
(HSCT) and lacking a HLA identical sibling is the contemporary 
search for an alternative HSC source such as Matched Unre-
lated Donor (MUD), Cord Blood (CB) or Haploidentical Related 
Donor (HRD). The main aim of the RTN policy is the identifi ca-
tion of a suitable donor in order to perform transplant in ade-
quate timing. The selection criteria for MUD consist of a 8/8 HLA 
loci matching tested at low resolution for class I HLA and at high 
resolution (HR) for class II. Selection criteria for single CB unit 
are based on cell doses (TNC>3x107/kg and CD34+>1x 105/
kg) and on a > 4/6 HLA antigen compatibility. From April 2006, 
the haplodentical option was also simultaneously considered, 
so all closer family members have been tested for the HLA. 
Here, we report the results of the intention to treat (ITT) analysis 
on the potential therapeutic impact of our transplant policy. Data 
were obtained from RTN database. From April 2006 to June 
2010, 379 (92%) out of 413 candidated pts have been consid-
ered eligible to receive an allogeneic HSCT for hematological 
disease. HLA identical sibling donor was available in 135 out 
of 379 (36%) cases, while a search process for an alternative 
donor was activated for 244 (64%) pts. Eight (3%) are too early 
to be evaluated and we were not able to identify any alternative 
donor for 21 (9%) of the 236 remaining pts. An alternative donor 
was identifi ed for 215 (91%) of these 236 pts. Despite the iden-
tifi cation of an alternative donor, 43 (20 %) pts lost the eligibility 
during the search process because of several causes. To date, 
172 (80%) of 215 pts have been defi nitively transplanted (67 
MUD; 43 CB; 48 HRD) or are willing to proceed towards the 
transplant (n=14), while 135 pts have been grafted from a HLA 
identical siblings. In summary, a suitable donor was identifi ed 
for 350 (93%) of 379 pts eligible for an allogeneic transplant, 
which could be performed in 307 (81%) of them. From this ITT 
analysis, we can conclude that, by adopting the RTN policy of 
widespread donor search and multiple transplant options, the 
allogeneic transplant can be offered as potential therapeutic 
procedure to a large majority of pts.

P1123
One-week family donor follow-up after peripheral blood 
stem cell collection: results of a donor questionnaire in a 
prospective study
V. Giudice (1), A. Olmo (1), F. Bonifazi (2), M. Stanzani (2), 
M. Arpinati (2), G. Bandini (2), A. Bontadini (1), P. Pagliario (1)
(1)Transfusion Medicine Centre (Bologna, IT); (2)Institute of 
Hematology and Medical Oncology (Bologna, IT)

Healthy donor follow-up is an important part of assessing the 
incidence of short- and long-term side effects and adverse 
events after peripheral blood stem cell (PBSC) collection. 
Although stem cell mobilization and collection is generally 
well tolerated, information on donor health in the fi rst period 
after donation is often obtained through questionnaires sent to 
donors some time afterwards when the exact memory of the 
critical fi rst few days has faded. 
In 1996 we started a prospective short- and long-term family 
PBSC donor follow-up project including blood cell count eval-
uation at 7 days, 4-8-12 months after donation and annually 
thereafter. From January 1996 to June 2010, 283 PBSC family 
donors (132 men, 151 women, mean age 40 years) performed 
435 apheresis procedures. On completing their collection cycle, 
donors were given a questionnaire on which to report possible 

symptoms during the following week. The questionnaire asked 
about symptom occurrence, duration and perceived inten-
sity (graded as mild, moderate or severe), the need for drug 
assumption and the length of time off work.
157 (55%) questionnaires were returned 7 to 15 days after 
donation; 23 donors reported no symptoms, 40 mild symptoms, 
85 moderate symptoms and 9 severe. Moderate/severe symp-
toms most frequently meant: fatigue (n=62), bone-muscle pain 
(n=51), headache (n=25), malaise (n=21), dizziness (n=10); 
the median symptom duration was 5 days (range 1-15). Among 
donors who reported moderate/severe symptoms 23% needed 
drug assumption and 41% reported a median time of 5 days 
off work (1-10). Among less frequent events: 2 cases of skin 
rash; 2 of gout, 1 of orchitis. Though not a perceived symptom, 
it should be noted that 3 donors had a transient thrombocyto-
penia (platelet count between 71-87 x 109/L) 7-10 days after 
donation, despite being normal when the procedure ended. 
Conclusion: no serious adverse events were reported by the 
healthy PBSC donors who returned the one-week follow-up 
questionnaire, though 60% of them suffered from moderate to 
severe symptoms lasting for 5 to 15 days in 57% of cases; a 
minority of donors needed the help of drugs and prolonged rest-
ing time. The incidence of less frequent events may have been 
underestimated. Strict donor follow-up in the fi rst few weeks 
after donation could contribute to better assessment of the inci-
dence of side effects, giving donors more realistic information.

P1124
Incidence and impact of G6PD defi ciency in haemopoietic 
stem cell donors: a retrospective analysis in a Sardinian 
centre
D. Baronciani, C. Cogoni, L. Dessi’, S. Usai, D. Derudas, 
C. Depau, D. Pulisci, E. Angelucci
U.O. di Ematologia (Cagliari, IT)

Glucose-6-phosphate dehydrogenase (G6PD) defi ciency is the 
most common enzymatic disorder of red blood cells in humans. 
The G6PD enzyme catalyzes the fi rst step in the pentose phos-
phate pathway, leading to antioxidants effect protecting cells 
from oxidative damage. A G6PD-defi cient patient lacks the abil-
ity to protect red blood cells from oxidative stresses from drugs, 
metabolic conditions, infections and ingestion of fava beans. 
Because drug-induced haemolysis is considered the most com-
mon adverse clinical consequence of G6PD defi ciency confusion 
exists regarding which drugs can cause haemolytic anaemia in 
these subjects. In absence of general consensus patients are 
subjected to confl icting advice for medications they can assume 
and for medical procedures they can be submitted (i.e. general 
anaesthesia). For all these reasons and lack of exhaustive data 
in the literature, G6PD defi ciency has been considered a risk 
factor for BM and PBSCs donation. In our centre G6PD levels 
are routinely screened in all potential donors therefore we could 
evaluate incidence and consequences of this defi ciency. Since 
January 2002 to October 2010, 96 donors were evaluated; mean 
age was 43 years (range13-70). Forty-nine (49) were females, 
47 males. Seventeen (17) donors presented G6PD defi ciency 
(17.7%).G6PD defi ciency was complete (mean value 0.07 mU; 
range 0.01-0.3) in 10 and intermediate (mean value 0.66 mU; 
range 0,41-0,94) in 7 donors. Thirteen (13) donors performed 
PBSCs donation and 4 bone marrow donation in general anaes-
thesia. In the normal donor population 49 gave PBSCs and 
30 bone marrow. There were no differences between the two 
groups of donors and all followed the same protocol for medi-
cations and supportive care. After the donations there were 3 
mild adverse events among the normal donors (3.7%); 1 fever, 
1 allergic reaction, 1 respiratory insuffi ciency. All were in BM 
donors and all recovered in less than 48 hours. No adverse 
event was observed in G6PD defi cient donors. No signifi cant 
haemolysis was observed in the donors in the early and late 
follow up. Patients’ red cell engraftment was regular. All patients 
converted to donor G6PD status after transplant. Our experi-
ence indicates that an healthy G6PD-defi cient subject can safely 
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donate both bone marrow and peripheral blood stem cells. This 
is an important information most of all in those regions in which 
G6PD defi ciency is diffuse and for a possible different approach 
in the volunteers donor selection.

P1125
Access to allogeneic haematopoietic stem cell transplant-
ation in the Netherlands for paediatric patients with MDS 
and AML in fi rst relapse treated according to protocols of 
the Dutch Childhood Oncology Group
M.M. Jöris, M. Bierings, R.M. Egeler, F.H.J. Claas, J. van Rood, 
M. Oudshoorn on behalf of the Dutch Childhood Oncology Group

Allogeneic hematopoietic stem cell transplantation (aHSCT) is 
a curative therapy for malignant diseases of childhood. How-
ever, it is suspected that not all patients in need of an aHSCT 
are offered one. Apart from donor availability and the deteriora-
tion of the patients’ clinical condition during the unrelated donor 
(UD) search process, the literature identifi es other barriers for 
access to an aHSCT. Most studies focus on patients for whom 
a donor is identifi ed or who already have been transplanted. 
As a consequence, a signifi cant number of patients eligible for 
an aHSCT might have been excluded. Children with malignan-
cies are registered at diagnosis at the Dutch Childhood Oncol-
ogy Group and those who are diagnosed with myelodysplastic 
syndrome (MDS) and acute myeloid leukemia (AML) in fi rst 
relapse are considered eligible for aHSCT. Having accurate 
disease incidence data and protocol indicated eligibility for 
aHSCT provides a unique opportunity to investigate access to 
aHSCT. If not all eligible children have access we also aim to 
identify possible reasons and solutions. Children (<18 years) 
diagnosed with primary MDS (n=90) or AML in fi rst relapse 
(n=75) between 1998 and 2008 were included in this retrospec-
tive study. Six patients were not eligible for protocol treatment 
and were excluded. For 48 (30%) patients a family donor was 
identifi ed, for 90 (57%) patients an UD search was performed 
and for 21 (13%) patients no UD search was initiated. These 
21 patients were divided into patients with and without access 
to aHSCT according to the recorded reason not to perform an 
UD search. Reasons include: no (second) complete remission 
(n=10), conserve quality of life (n=1), stable disease (n=3), 
immunosuppressive therapy (n=2), patient died (n=3), patient 
lives abroad (n=1) and second relapse (n=1). Looking at the 
time interval between date of diagnosis and date of death/last 
follow up, for seven (4.4%) patients it may be questioned why 
an UD search was not performed. Poor clinical condition may 
have caused omitting the UD search; however looking at the 
time intervals these seven patients should have had access to 
aHSCT, there seems to have been enough time to initiate an 
UD search. In conclusion, the fact that most children are given 
the option of an allogeneic HSCT is encouraging and reasons 
not to transplant seem legitimate in most cases. Whether this 
holds true for other malignancies or adult patients remains 
unknown and may be subject of future studies.

P1126
Allogeneic haematopoietic stem cell transplantation with 
reduced-intensity conditioning in patients with high-risk 
multiple myeloma. Comparative analysis of outcomes 
between unrelated and related donor
J. El-Cheikh, S. Furst, A.M. Stoppa, R. Crocchiolo, A. Vazquez, 
C. Faucher, L. Castagna, A. Granata, C. Oudin, P. Ladaique, 
B. Calmels, C. Lemarie, J.M. Schiano De Colella, C. Chabannon, 
D. Blaise
Institut Paoli Calmettes (Marseille, FR)

The purpose of this study was to assess the results of alloge-
neic stem cell transplantation (Allo-SCT) after reduced-inten-
sity conditioning (RIC) from an unrelated donor in patients 
with high-risk multiple myeloma (MM) in a single centre. From 
January 2007 to January 2010 we transplanted 33 consecutive 
patients with MM. Thirteen (39%) (Group 1) and 20 patients 
(61%) (Group 2) had unrelated and related donor respectively. 
The median age was 48 years (39–63) in the fi rst group and 56 
years (40–67) in the second group.
Thirty two patients (97%) received one or more autologous 
transplantation. Twenty fi ve patients (Group 1: N=4 (31%); 
Group 2: N=4 (20%) were treated with a RIC based on Fludara-
bine (30 mg/m²/d x 5); Busulfan (4 mg/kg/d p.o. or 3.2 mg/kg/d 
IV over 2 to 3 days) and rabbit ATG (2.5 mg/kg/d x 2). Seven 
patients received Fludarabine (25 mg/kg/d for 3 days) and 2 
gray TBI and 1 patient Fludarabine (40 mg/m² x 3 days), Cyclo-
phosphamide (60 mg/kg/d x 2) and 2 Gy total body irradiation 
(TBI).
The median follow-up was 17 months (4-39). None of our 
patient experienced a graft rejection. The cumulative incidence 
of grade II-III acute graft versus-host disease (GVHD) was 
higher (38%) for the unrelated donor vs (15%) for the related 
donor (p=0.12). The cumulative incidence of chronic GVHD 
was no different between the fi rst and second group (31% vs 
30% respectively). At last follow up 27 patients (group 1: N=12 
(92%); Group 2: N=15 (75%)) were still alive of whom 15 are in 
CR (group 1: N=7 (58%); Group 2: N=8 (53%)), 9 in PR (group 
1: N=4 (31%); Group 2: N=5 (33%) and 3 in progressive dis-
ease (group 1: N=1; Group 2: N=2). The estimated probabil-
ity of non relapse mortality (NRM) at day 100 was 0% in the 
two groups. At two-year the NRM probabilities was lower in the 
unrelated group 14% vs 24% in the related group (p=0,477). 
Also at 2 years, patients receiving unrelated transplantation had 
superior overall and progression-free survivals, 83% and 65% 
respectively compared to patients with related donor transplan-
tation, 67% and 36% (p= 0.241). The incidence of acute GVHD, 
OS, PFS and NRM were not signifi cantly different between the 
two groups. 
Conclusion: In patients with high risk multiple myeloma; 
RIC Allo-SCT with unrelated donor, is feasible and effec-
tive treatment with low non-relapse mortality, high complete 
remission rates and prolonged disease-free survival. This 
procedure seems to be comparable to those of HLA-identi-
cal siblings.

[P1125]
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P1127
Descriptive and comparative analysis of the Portuguese 
Bone Marrow Donor Registry
E. Espada (1), D. Ligeiro (2), S. Calão (2), J.F. Lacerda (1)
(1)University of Lisbon (Lisbon, PT); (2)CEDACE (Lisbon, PT)

The present work is the result of the analysis of 155677 donors 
in terms of the distribution of HLA-A, -B, -DR antigens and 
haplotypes in all Portuguese districts, including the islands of 
Madeira and Azores. Expressing the differences between dis-
tricts as fi xation indices, or FST, by using an Analysis of Molec-
ular Variance (FST representing genetic distance between 
each pair of districts), we also created a neighbour-joining phy-
logenetic tree, in an attempt to identify closely related popula-
tions within the country. The highest frequency HLA-A antigens 
are: 02, 01, 03, 24 and 11. HLA-A02, 01, 03 and 24 are the 
four most frequent in all districts, but A01, 03 and 24 vary in 
their relative position. HLA-B44 is the predominant antigen in 
all districts with the exception of Portalegre, where B35 is more 
common; B35 and B51 are the second and third most com-
mon antigens in most districts. HLA-B51 is not the third most 
frequent antigen in Bragança and in the islands of Madeira and 
Azores (replaced by B14 in Madeira and B07 in Azores). The 
predominant HLA-DR antigens are DR07 in nine districts and 
DR13 in eleven districts. In the DR07 districts, DR13 comes 
second in eight of them; in six of these eight districts, includ-
ing Lisboa and Porto, DR04 is the third DR antigen. The fi ve 
HLA -A, -B, -DR haplotypes more frequently encountered were 
01-08-03, 29-44-07, 02-44-04, 33-14-01 e 03-07-15. Only one 
more haplotype, 02-44-07, has a frequency higher than 1%. 
The six and the twenty fi ve most common haplotypes in the 
country account for, respectively, 9.904% and 23.3716% of the 
entire registry. Among the districts, the differences observed 
concerned the relative frequencies of the predominant hap-
lotypes, with Madeira, Beja, Castelo Branco, Bragança and 
Viana do Castelo being the ones with the most irregular dis-
tributions. Some haplotypes that differed among the regions 
were 02-51-08, 02-51-11 and 02-07-15. In the estimation of 
the neighbour-joining phylogenetic tree, a distribution of the 
districts can be observed in an almost geographically accurate 
position. The islands of Madeira and Azores appear more dis-
tant genetically. Our results suggest that the Portuguese Reg-
istry should focus in trying to recruit new donors in Madeira 
and Porto Santo, Viana do Castelo, Castelo Branco, Bragança 
and Évora. 
The authors wish to express their gratitude to the CEDACE HLA 
typing laboratories, CHSul, Centro de Histocompatibilidade do 
Norte and Centro de Histocompatibilidade do Centro.

P1128
MicroRNA expression profi ling changes along G-CSF 
treatment and at long term in CD34+ cells from healthy 
donors
A. Baez (1), B. Martin-Antonio (2), B. Gel (2), C. Prats (1), 
M. Carmona (1), P. Marín (2), M. Rozman (2), A. Urbano-
Ispizua (2)
(1)University Hospital Virgen del Rocio (Seville, ES); (2)Hospital 
Clinic (Barcelona, ES)

Background: Different sources of hemopoietic progenitor cells 
are used in the allogeneic stem cell transplantation (allo-SCT) 
setting. All of them show different effects after the transplant 
such as time of engraftment, hemopoietic recovery and compli-
cations following allo-SCT. Furthermore, G-CSF exerts a meth-
ylating effect and alters the microRNA (miRNA) expression 
profi ling. We hypothesized that G-CSF effect could be respon-
sible for a long term change in the miRNA expression profi ling 
following G-CSF administration. The aim of this study was to 
analyze the G-CSF effect in long term on miRNA expression 
profi ling in CD34+ cells in healthy donors and to compare it with 
the miRNA profi ling before G-CSF and at fi fth day of G-CSF 
administration.

Methods: 16 samples from CD34+ cells from peripheral blood 
at steady state levels (PB), at fi fth day (5d) and at 30th (30d) 
day of G-CSF administration were analyzed in healthy donors. 
The expression of 375 miRNAs was analyzed using TaqMan 
Human MicroRNA Arrays v2.0 (Applied Biosystems). miRNA 
expression data was analyzed by the 2-Ct method. Hierarchi-
cal clustering of miRNA expression data was performed using 
single linkage and Euclidean distance. ANOVA and t-test were 
performed to identify differentially expressed miRNAs between 
groups. Analyses were performed with Multiple Array Viewer. 
Functionality of the differentially expressed miRNAs was deter-
mined from TAM database.
Results: hierarchical cluster analysis showed a general differ-
ential pattern miRNA profi ling at the 30d group. Comparison 
among all groups showed a changing pattern of six miRNAs 
differentially expressed. More detailed analysis showed that 
after G-CSF (5d) there was an increased expression of miR21 
and miR100 and a down-regulation of miR148b, miR128 and 
miR24; miR21 was still over-expressed at 30d, and miR24 
expression increased from 5d to 30d. Further, a late effect 
was detected at 30d with up-regulation of miR139, miR143 
and miR145 which were at higher levels respect to PB and 5d 
groups. miR21, miR143, miR145 and miR148b are involved in 
human embryonic stem cell regulation. miR21 is also involved 
in apoptosis, cell cycle, granulopoiesis and immune response; 
miR143 is involved in hormone regulation and miR145 in cell 
proliferation, cell cycle and acts as a tumour suppressor gene. 
In summary, the relevant function of these miRNAs overex-
pressed at 30th day after G-CSF administration suggests a 
miRNA regulation at long term due to G-CSF administration.

P1129
Faster registration on international donor registries and 
shorter time to allogeneic HSCT after having found a 
donor confers better outcome in acute leukaemia patients
M. Michallet (1), M. Sobh (1), S. Morisset (1), S. Ducastelle (1), 
F. Barraco (1), Y. Chelghoum (1), X. Thomas (1), G. Cannas 
(1), N. Tedone (1), H. Labussiere (1), F. Nicolini (1), J. Fatoum 
(1), M. Detrait (1), S. Rey (2), V. Dubois (2)
(1)Edouard Herriot Hospital (Lyon, FR); (2)Etablissement 
Francais du Sang (Lyon, FR)

A patient has 30% chance to fi nd an HLA identical sibling donor 
(SD) and approximately 40% chance to fi nd a suitable unrelated 
donor (UD), 40% of registered patients relapse or die before fi nd-
ing a donor. We evaluated the outcome in acute leukemia (AL) 
patients, whether they had an HLA identical SD, an UD or no 
donor (ND) after registration on France Greffe de Moelle (FGM) 
registry, either transplanted later or not. Secondary objectives 
were to evaluate the impact of intervals diagnosis-allo-HSCT, 
donor fi nding-allo-HSCT, registration-allo-HSCT, on OS and 
EFS. We analyzed 251 AL patients, 117 (47%) males and 134 
females, median age at diagnosis 40 years [16-66], 177 (71%) 
AML and 75 ALL. Seventy six (30%) patients had an available 
SD and received allo-HSCT within a median time of 3.5 months 
(0.5–43) and 38 (15%) had SD but were not transplanted due 
to early relapse and/or death. For patients with no available 
SD, a registration on FGM registry was done, 137 patients 
were registered after a median interval of 2.3 months (0.4-135) 
from diagnosis, 33 (13%) patients did not fi nd any donor and 
they received the standard of care; 104 (41%) patients found 
an UD or UCB unit after a median time of 1.6 months (0.3-
26): 86 with UD of which only 60 have been transplanted within 
a median time of 2.3 months (0.4–14), 18 with UCB of which 
only 17 were transplanted. Among transplanted patients, 113 
(74%) were in CR, 40 in <CR. Fifty (33%) received PBSC, 86 
(57%) received BM and 17 (10%) UCB units. For conditioning, 
56 (37%) were RIC and 96 standard. For HLA, there were 45 
HLA 10/10, 14 HLA 9/10, 1 HLA 8/10 and for UCB 14 HLA 4/6 
and 3 HLA 5/6. After a median follow-up of 25 months (0.2- 
234), the median OS was 78 months (51–133) for transplanted 
patients with SD (3years OS: 68%), it was 33 months (27–47) 
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for transplanted patients with UD (3years OS: 44%), 21 months 
(15–37) for not transplanted patients with available SD or UD 
(3years OS: 34%) and it was 31 months (23-221) for patients 
with ND (3years OS: 45%). Median EFS for the same groups 
was 38 months (23–133), 24 months (17–36), 15 months 
(11-24) and 23 months (14–48) respectively. In multivariate 
analysis, 3 signifi cant factors affected OS: disease status (<CR) 
HR=2.8 [1.5-5.3] p<0.001; long interval diagnosis-registration 
HR=2 [1.2-3.6] p=0.001 and conditioning (standard) HR=0.27 
[0.1-0.8] p=0.02. The interval diagnosis-registration appeared 
as major factor affecting survival in UD allo-HSCT settings.

P1130
Favourable outcome of single locus related mismatch
HSCT for class I antigen in patients of Eastern 
Mediterranean background
F. Al Mohareb, A.J.M. Saleh, M. Bakr, F. Al Sharif, H. Al Zahrani, 
S.Y. Mohamed, W. Rasheed, K. Ibrahim, S. Ahmed, W. Chebbo, 
G. El Gohary, M. Bashir, A. El Ghazaly, Z. Nurgat, F. Hussain, 
T. El Hassan, N. Chaudhri, M. Aljurf
King Faisal Specialist Hospital and Research Centre (Riyadh, SA)

Introduction: The Eastern Mediterranean (EM) region consists of 
communities that are ethnically and genetically homogenous1.

The objective of this study is to evaluate the outcome of our 
adolescent and adult patients treated with allogeneic HSCT 
from single locus related mismatch for Class I antigen com-
pared with HLA full match related donors.
Methods: We retrospectively reviewed our adult patients who 
had an allogeneic HSCT from single locus related mismatch 
for Class I antigen during the period 1996- 2010 (study group). 
A manual matched analysis at a ratio of 1:1 was done to 
compare this group with a cohort of patients who received 
an HLA full match related donor HSCT (control group) dur-
ing the same period of time. Both cohorts were matched for 
diagnosis, disease status, age, sex, conditioning and GVHD 
prophylaxis (Tab 1) .
Results: A total of 19 patients were identifi ed with a median 
follow up of 20 months (study group) and 29 months for the 
control group (P=0.4). There was no statistically signifi cant dif-
ference in the outcomes (OS, DFS, cumulative incidence of 
relapse (CIR), incidence of aGVHD and cGVHD) betweens the 
2 groups (Tab 2).
In univariate analysis, outcomes for the study group were com-
parable at 3 years, with an OS of 71.1%, DFS of 65.7% and 
CIR of 34.7% compared with 79%, 64.7% and 30.4% respec-
tively for control group (hazard ratio [HR]OS =1.4; 95% CI 0.4-
5.4; P = 0.6, HRDFS = 0.99; 95% CI 0.3-3; P=0.98 and HRCIR 
=1.01; 95% CI 0.3 -2.9; P= 0.9). 

[P1129]
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Also, the 3-years cumulative incidence of acute and chronic 
GVHD for the study group were comparable with those for the 
control group ( 26.6% and 39.5% vs 27.7% and 38.7% respec-
tively) with HRaGVHD =0.8; 95% CI 0.5-2.2; (P= 0.7) and 
HRcGVHD = 0.7; 95% CI 0.2-2.9; (P= 0.5).
Conclusion: The outcome of single locus related mismatch 
HSCT for Class I antigen is comparable to the outcome of HLA 
full match related donors in our ethnically and genetically homog-
enous patient population. Larger studies with the same set up are 
needed to validate this result with other centers in the EMRO or 
other regions.
Reference:
1. Aljurf MD, Zaidi SZ, El Solh H, Hussain F, Ghavamzadeh 
A, Mahmoud HK et al. Special issues related to hematopoietic 
SCT in the Eastern Mediterranean region and the fi rst regional 
activity report. Bone marrow transplant (2009) 43, 1-12.

P1131
Allogeneic stem cell transplantation from one-antigen 
HLA-mismatched unrelated donor increases acute II-IV 
GvVHD incidence without interfering with other post-
transplant complications
E. de Berranger, L. Terriou, V. Coiteux, L. Magro, F. Dufosse, 
J.-P. Jouet, I. Yakoub-Agha
CHRU Lille (Lille, FR)

Only one third of patients how need allogeneic stem cell trans-
plantation (allo-SCT) for malignancy have an HLA-identical 

sibling donor. We have reported that in patients with standard 
risk malignancy, transplantation from unrelated HLA-matched 
donors led to outcomes similar to those from HLA-identical sib-
ling donors (Yakoub-Agha et al, JCO 2006). Stem cell grafts 
from unrelated donors are being increasingly used but more 
than 30% of patients are still lacking a well-matched donor. 
To investigate the impact of unrelated one-antigen HLA-mis-
matched graft, we report a single center retrospective study 
on 209 patients who underwent allo-CST from sibling donor 
(n=123), unrelated HLA-matched donor (n=73) and unrelated 
one-antigen-HLA-mismatched donor (9/10) (n=13) over the last 
5 years. Underlying diseases were AML (n=104), ALL (n=54), 
myelodysplastic syndrome (n=30), and myeloproliferative syn-
drome (n=21). Of the 117 males patients, 23% received graft 
from female donor. Medians age of recipients and donors at 
transplantation were 45.2 years and 40.8 years, respectively. 
Patients received conditioning regimens using either myelo-
ablative (n=149): 81 who received High-dose TBI (12Gy) 
or nonmyeloablative (n=60): 48 who received low-dose TBI 
(2Gy). Antithymoglobulin was given to 25 pts. Bone marrow 
was the main source of stem cells (72%). Results: with the 
median of follow-up of 37.9 months, 78 patients died includ-
ing 25 from TRM. Relapse was recorded in 70 patients. Sev-
enty-two patients experienced acute GVHD (aGVHD) including 
43 with II-IV grades and 26 with III-IV grades. In multivariate 
analyses, donor type and conditioning were the most important 
risk factors negatively infl uencing the overall survival (p=.002; 
HR=2.038 and p=.016; HR=1.81, respectively) and event-free 
survival (p=.005; HR=1.783 and p=.015; HR=1.728, respec-
tively). Conditioning type infl uenced the risk of relapse (p=.048; 
HR=1.699) while donor type was found to infl uence TRM 
(p=.030; HR=2.428). Graft from unrelated one-antigen HLA-
mismatched donor was the foremost risk factor for aGVHD 
grade II-IV (p=.019; HR=2.663; [95%CI: 1.178-6.019]). In con-
clusion, except for aGHVD II-IV, allo-CST from unrelated one-
antigen HLA-mismatched donor, seemed to led to outcomes 
similar to those from HLA-identical unrelated donor and may be 
considered as an alternative option for patients without a full-
matched donor. Prospective studies are warranted, however, to 
confi rm our data in larger cohort of patients.

P1132
Presence of immunoreactive minor histocompatibility 
antigens disparities in HLA-matched siblings and 
syngeneic twins
M. Dzierzak Mietla (1), M. Markiewicz (1), U. Siekiera (2), 
P. Zielinska (1), A. Koclega (1), S. Kyrcz Krzemien (1)
(1)Medical University of Silesia (Katowice, PL); (2)Regional 
Blood Donation Station (Katowice, PL)

Objectives: Disparities of minor Histocompatibility antigens 
(mHA) have been considered as an important immunogenetic 
factor infl uencing immune responses following transplantation 
from unrelated donors. The aim of our study was to answer 
whether immunogenic mHA incompatibility in either Host-ver-
sus-Graft or Graft-versus-Host direction is present and thus 
may infl uence the outcome of allo-HCT from HLA-matched sib-
lings and syngeneic twins. 
Methods: We have analyzed 23 patients (pts) with AML trans-
planted from HLA (A,B,C,DRB1,DQB1) matched siblings and 
3 pts transplanted from syngeneic twins in the Dept. of Hema-
tology and BMT, Katowice, Poland. Preparative regimen was 
Bu+Cy or Treosulfan+Fludarabine. Alleles encoding 11 minor 
Histocompatibility Antigens (mHA: HA-1, HA-2, HA-3, HA-8, 
HB-1, ACC-1, ACC-2, HwA-9, HwA-10, UGT2B17, HY) were 
analyzed for each donor-recipient pair with use of Dynal All-
Set mHA typing kit and PCR-SSP method. Only immunogenic 
mHA mismatches were considered. Information on whether 
mHA mismatches might result in Host-versus-Graft or Graft-
versus-Host responses were established with use of the minor 
Histocompatibility Knowledge Database of Leiden University 
Medical Center. 
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Results: Immunogenic mHA mismatches of HA-1, HA-2, HA-8, 
HB-1, HwA-9, UGT2B17 or HY were identifi ed in 19(83%) sib-
ling pairs. 14(61%) pairs presented mHA mismatched in HVG 
direction, 8(35%) in GVH direction. Bidirectional mHA disparity 
was detected in 3(13%) pairs. 4(17%) pairs presented no mHA 
immunogenicity. Differences in genes encoding mHA were also 
found in 2 out of 3 syngenic pairs: different allele of EB-1 was 
present in one pair, and two different alleles of HwA-9 and HwA-
10 were present in second pair. 
Conclusion: Immunogenic mHA mismatches may be present in 
alloHCT recipients from HLA-matched sibling donors and thus 
they may be potentially responsible for occurrence of transplan-
tation complications. Disparate mHAs evidenced in monozy-
gotic twins question the belief that they are genetically identical. 
Continuation of the study is warranted to establish the associa-
tions of specifi c mHA mismatches with alloHCT outcomes.

P1133
Three days of G-CSF priming are as effective as 5 days 
of priming for obtaining bone marrow-derived stem cells 
from matched related allogeneic donors
A. Hussein, L. Ghatasheh, F. Abdel-Rahman, N. Hussain, 
S. Sharma
King Hussein Cancer Center (Amman, JO)

Purpose: To evaluate the effi cacy of 3 days of granulocyte-
colony stimulating factor(G-CSF) priming for collecting 
bone marrow-derived(BM) stem cells from normal pediatric 
donors in matched-related allogeneic transplantation,and 
to compare the results with published study using 5 days of 
G-CSF mobilization in 42 healthy pediatric donors (pediat-
ric blood and marrow transplant consortium-PBMTC-study, 
Blood.2007;110:4584-4587).
Patients and methods: Retrospective chart review of all pediat-
ric patients who received matched-related allogeneic bone mar-
row transplantation between January, 2005 and October, 2010 
at King Hussein Cancer Center(KHCC), Jordan from G-CSF-
primed BM from normal pediatric donors was performed.
All donors received 5 mcg/kg per day of G-CSF as a single sub-
cutaneous injection for 3 consecutive days. BM was harvested 
on the third day under general anesthesia,with a target volume 
of 15-20 mL/kg of patient’s weight.
Results: a total of 42 children were included, 19 were males 
and 23 females. The median age was 8.5 years (0.7-18),17 
donors (40%) were between 0-6 year of age, 11 (26%) 
between 7-12 year, and 14 (24%) between 13-18 year. 
No donor experienced major adverse events related to G-
CSF administration or marrow harvest. The median dose of 
nucleated(NC)and CD34+ cells infused per recipient weight 
was 5.2 x108/kg (1.5-10.2 x108) and 5 x106/kg (1.6-12x106), 
respectively (compared to 6.7x108/kg of NC and 7.4x106/kg 
CD34 cells in the PBMTC study).
The median age for the patients was 5.6 years (0.2-16). Nint-
een were males and 23 females. Thirty-fi ve patients had non-
malignant diseases that include: Thalassemia (n=21), sickle 
cell anemia (n=1), bone marrow failure (n=7), inborn error and 
immunodefi ciency disorders (n=6). While 7 patients had malig-
nant disease that include: ALL (n=3), AML (n=1), CML (n=3).
All patients engrafted, with median neutrophil and platelets 
engraftment time of 15 days (10-22) and 22 days (13-42), 
respectively. The median follow up time was 41 months (4-69).
The estimated overall survival and event-free survival at 5 years 
was 95% and 83%, respectively.
Conclusion: Collection of G-CSF primed BM form pediatric 
donors below 18 years of age is as safe and as effi cient as that 
of 5-days of G-CSF priming. Infused cells facilitate neutrophil 
and platelets engraftment with equal effi ciency as 5-day primed 
cells. Our results indicate that G-CSF administration can be 
reduced to 3-days which can minimize short and long term 
adverse effects of G-CSF use in healthy pediatric donors.

P1134
Peripheral blood progenitor cells collection in healthy 
donors for allogeneic transplantation: experience of a 
single center with large volume leucapheresis
A. Alegre, B. Aguado, C. Cámara, V. Gómez, Á. Figuera, 
M. Royg, N. García Fernández, A. Velasco, B. Quereda, 
N. Acedo, M. Cuadrado, N. García León, S. Martinez, 
M. Fernández-Villalta
Hospital Universitario de la Princesa (Madrid, ES)

Introduction: The use of peripheral blood cells in allogeneic 
transplant programmes have been extended universally in 
the last decade due to advantages in comparison with bone 
marrow. However, there are no defi ned guidelines to improve 
the effi ciency of collections. We present our experience using 
Large Volume Leucapheresis (defi ned as more than 3 times the 
total blood volume) for collection of PBPC in healthy donors, 
applied in our centre with the aim of simplifi ing the method.
Methods and donors: 124 healthy donors (66 males and 58 
females; median age 48, 19-73) were included in this study 
since November 2001 to December 2010. All donors received 
12-14 g/kg/day s.c of rhG-CSF (fi lgrastrim®, Amgen, Thousand 
Oaks, CA, USA) in two doses during 4 days for mobilization. 
Our main objective was to yield at least 3x10e6/kg receptor 
weigth of CD 34+ cells. Leucapheresis was started on the fi fth 
day after the administration of rhG-CSF. Large Volume Leu-
capheresis (LVL) was programmed and progenitor cells were 
collected through peripheral vein access in most cases, using 
a Cobe Spectra separator (COBE SPECTRA, Gambro BCT, 
Lakewood, CO, USA). Intraprocess controls were performed to 
fi nish the procedure according the objectives and results.
Results: PBPC collection yield a median of 6.02x10e6/kg CD 
34+ cells (2.85-13.57). The median number of patient’s blood 
volumes processed was 3 L (1-4). 113 donors (92%) required 
only one session to achieved the CD34+ cells objective. No 
mobilization failure was observed. All products were trans-
planted with rapid and sustained engraftment in all cases. 
No serious adverse effects were observed and minor mor-
bidity related to the PBPC collection was scarce and revers-
ible. Asymptomatic mild thrombocytopenia was transitory and 
turned to normal within days. More details about the proce-
dures results will be presented.
Comments: In our experience Large Volume Leucapheresis 
(LVL) facilitate the collection of blood progenitor cells in healthy 
donors. This method allows an adequate PBPC collection for 
transplantation with the simplifi cation of a single harvesting pro-
cedure which is enough for prompt hematological engraftment.

P1135
Factors affecting donor satisfaction after matched sibling 
stem cell donation in Chinese, a telephone questionnaire 
follow-up survey
W.Y. Au (1), C.K. Lee (2), J. Li (1), C.N. Leung (1), A. Lie (1)
(1)Queen Mary Hospital (Hong Kong, HK); (2)Red Cross Blood 
Transfusion Service (Hong Kong, HK)

Background: The World Marrow Donor Association (WMDA) 
recommends post donation follow-up for hemopoietic stem cell 
transplantation (HSCT) donors for potential health problems. 
In Hong Kong, the Hong Kong Red Cross Transfusion Service 
conducts follow-up for unrelated donors with the WMDA ques-
tionnaire. Sibling donor reassessment is carried out by Queen 
Mary Hospital HSCT center.
Material and methods: The WMDA questionnaire of 5 questions 
(relating to pain, health, hospitalization, medical follow-up and 
overall satisfaction) is administered. Donors that refuse or are 
lost to follow-up are excluded.
Results: Among 785 sibling donors, a total of 216 answered the 
questionnaire. They included 98 men and 118 women. Bone 
marrow was harvested in 165 cases and peripheral blood stem 
cell (PBSC) in 51, at a median of 6.6 years (range 0.5 to 19) 
ago. The median age at donation was 38.9 years (range 8 to 68) 
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while the current median age was 45.4 years (range 18 to 74). 
A total of 43 patients complained of signifi cant pain (41 donating 
BM) while 69 had health complaints (51 BM donors). Hospital 
visits occurred in 77 cases (mostly for body checkup), while 
15 cases requested further referrals. Graphically, these four 
features were evenly distributed in terms of years from dona-
tion. They were unrelated to current or donation age, survival of 
HSCT recipient or BM volume harvested. On an analogue scale 
of 1-10 (least to most satisfi ed), the mean satisfaction score 
was 7.45 (SD 2.02). Satisfaction was higher in PBSC donors 
than BM donors (7.98 vs 7.33 years), but PBSC donors were 
also older (45.7 vs 35.8 years) and had more recent donation 
(3.9 vs 7.4 years). On multivariate analysis, only recent dona-
tion showed a trend to higher satisfaction (p=0.053). 
Conclusions: Most sibling donors have a positive perception of 
the donation experience. The most frequent negative impres-
sive arise from pain during BM donation. More structured fol-
low-up of HSCT donors is needed to help us to understand 
their problems and to recognize their contribution to the HSCT 
service.

P1136
Lower viable CD34 recovery in cryopreserved allogeneic 
PBSC compared to autologous PBSC
V. Antonenas (1), F. Garvin (1), K. Yehson (1), D. Gottlieb (1), 
A. Trickett (2)
(1)Cellular Therapies Laboratory (Sydney, AU); (2)NSW BMT 
Network (Sydney, AU)

Allogeneic peripheral blood stem cells (PBSC) are cryopre-
served less often than autologous harvests. The use of cryo-
preserved allogeneic HPC is becoming increasingly common 
for storage of excess HPC or T cells for donor lymphocyte infu-
sions, in addition to circumventing issues of donor availability 
particularly in light of recent worldwide events (Sept 11, swine 
fl u and fl ight disruptions due to volcanic ash). 
During 2006 to 2009, our cell processing laboratory cryopre-
served 30 allogeneic and 350 autologous PBSC. It was noted 
that the post-thaw viable CD34+ recovery was lower in alloge-
neic PBSC products (median = 63%, range 16-92) than autol-
ogous (72%, 13-151; p <0.0004). Hence this study aimed to 
determine factors that infl uence post-thaw CD34 recovery.
We analysed data from all cryopreserved allogeneic and autol-
ogous PBSC, with the aim of determining the effect of cryopre-
served nucleated cell concentration (NCC), neutrophil content, 
and time from collection to cryopreservation.
Univariate analysis demonstrated weak inverse correlations 
were between viable CD34 recovery and NCC (Spearman 
r=-0.20, p<0.0001), collection to freeze time interval (r=-0.10, 
p=0.048), neutrophil content (r=-0.20, p<0.0001). Multiple 
regression analysis demonstrated that collection to freeze inter-
val (p=0.006), neutrophil content (p<0.0001) and allogeneic 
donors (p<0.001) signifi cantly affected viable CD34 recovery, 
but NCC did not (p=0.14).
Of the 35 cryopreserved allogeneic products, 11 have been 
infused with no signifi cant difference in terms of engraftment 
of neutrophils (median 18; range 11-31) and platelets (median 
27; range 14-58), when compared to infusion of 179 fresh allo-
geneic products (neutrophils: median 17, range 4-55, p=0.9; 
platelets: median 19, range1-101, p=0.2).
This data indicates that the lower post-thaw viable CD34 recov-
ery in PBSC may be due to intrinsic properties of allogeneic 
donor in addition to the neutrophil content and prolonged stor-
age periods prior to cryopreservation. Post thaw analysis of 
viable CD34+ content is recommended to ensure suffi cient 
viable CD34+ to facilitate engraftment.

P1137
Cytoreductive therapy with clofarabin followed by HLA-
haplo-identical BMT/HSCT in advanced/refractory haema-
tologic malignancies and in relapse after allogeneic HSCT
A. Hausmann (1), W. Hill (1), G. Ledderose (1), S. Fritsch (1), 
N. Engel (1), M. Rothmayer (1), S. Huettinger (1), R. Reibke 
(1), S. Otten (1), M. Humann (1), C. Teepe (1), J. Braess (1), 
H.-J. Kolb (2), J. Tischer (1)
(1)University Hospital (Munich, DE); (2)University of Munich 
(Munich, DE)

14 patients were transplanted from an HLA-haploidentical donor 
at our center between August 2009 and October 2010. Patients 
(pts) characteristics: The age of the patients ranged from 24 to 
70 yrs, with a median of 42.5 yrs. 11 pts were male, 3 female. 8 
pts had an AML or sAML: 5 were relapsed after prior HLA identi-
cal HSCT; 2 were relapsed after initial chemotherapy and 1 pt 
had a progressive sAML (all three without a matching donor). 2 
ALL pts: both relapsed after prior HLA identical transplantation. 
2 CLL pts: 1 pt with refractory disease and 1 pt with refractory 
and transformed disease (both del p53). 2 Lymphoma pts: 1 
refractory mantel cell lymphoma after autologous PBSCT and 1 
pt with high risk T-NHL in 2nd CR. 
Therapy: Cytoreduction with Clofarabin (30mg/m2/5 days) was 
given to 10 pts. The conditioning regime consisted of Fludara-
bin (30mg/m2) day -6 to-2, Cyclophosphamide (14,5mg/kgBW) 
day -6 and -5, TBI (2Gy) day -1 or Melphalan 110mg/m2 day -2 
and HSCT (11 BM/ 3 PBSCT) on day 0. G-CSF was adminis-
tered from day +1 until take and immunosuppression consisted 
of post transplantation high dose Cyclophosphamide (50mg/
kgBW) day +3 and +4, MMF and Tacrolimus. 
13 of 14 pts had a leukocyte take (range day 14 to 20), 1 pt died 
on day 12 without take in acute liver failure, 1 pt died on day 42 
because of GvHD and infection (TRM 14%), 3 pts had an acute 
GvHD grade III/IV (21%), 4 pts are relapsed (2 dead, 2 alive). 9 
pts are currently in complete remission and alive.
Conclusion: Alternative haploidentical donor transplantation 
using a pretransplant cytoreductive therapy with Clofarabin 
and posttransplant immunosuppression with cyclophospha-
mide seems to be an alternative approach for patients with 
high risk advanced or refractory hematologic malignancies 
even in relapse after HLA-identical allogeneic HSCT. Clofara-
bin is able to induce responses and remissions in different 
hematologic malignancies. Rates of TRM and incidence of 
grade III/IV aGvHD are acceptable so far. In the majority of 
patients a complete remission could be induced, the remis-
sion data are preliminary and have to be reevaluated 2 years 
after HSCT.

P1138
Related donor screening, management and early adverse 
events in peripheral blood haematopoietic stem cell 
collection for adult HLA-identical and haplo-identical 
allogeneic transplantation: an analysis of approach of 
different Italian apheresis centres
P. Coluccia (1), G. Crovetti (2), C. Del Fante (3), F.M. Dallavalle 
(4), D. Laszlo (5), P. Ferremi (6), D. Marenchino (7), L. Santoleri 
(8), C. De Filippo (9), F. Mattana (1), L. Mariani (1), P. Perseghin 
(10), F. Ravagnani (1)
(1)IRCCS Fondazione Istituto Nazionale dei Tumori (Milan, 
IT); (2)AO Busto Arsizio (Varese, IT); (3)IRCCS Policlinico 
San Matteo (Pavia, IT); (4)AO SS Antonio e Biagio e C. Arrigo 
(Alessandria, IT); (5)Istituto Oncologico Europeo (Milan, IT); 
(6)Spedali Civili di Brescia (Brescia, IT); (7)AO Santa Croce 
e Carle (Cuneo, IT); (8)AO Niguarda Cà Granda (Milan, IT); 
(9)AO S.Antonio Abate di Gallarate (Varese, IT); (10)AO San 
Gerardo (Monza, IT)

Objective: Potential eligibility of related adult donors within allo-
geneic stem cell transplantation setting. 
Method: We retrospectively evaluated full charts of 500 can-
didate donors (May 2005-December 2009) from 9 Apheresis 
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Centers affi liated to Società Italiana di Emaferesi e Manipolazi-
one Cellulare (SIdEM) in Lombardy, Piemonte and Liguria. 
Results: Overall, 6 centers applied eligibility criteria for blood 
donation while 5 centers applied Italian Bone Marrow Donor 
Registry standards; 7/9 centers were JACIE-certifi ed, and 4 
centers had no protocol for second donations. Data of potential 
donors from 8/9 centers (51% male, 49% female; median age 
47 yrs, 13-77) showed that 71 candidates (14%) were ineligible 
for donation: 63 for both peripheral blood stem cell (PB) and 
bone marrow (BM) (5 refusals, 58 clinical problems, mainly 
cardiovascular); 6 for PB (autoimmunity) and 2 for BM (1 refusal, 
1 clinical problem). 352 donors (53% male, 47% female; 
median age 45 yrs, 13-76) donated PB (508 collections), 50 
donated BM. Granulocyte colony-stimulating factor (G-CSF) 
mobilization, in charge of transplant team in 6/9 centers, is fairly 
homogeneous. Apheresis was started, regardless of the day of 
collection, with Hemoglobin (Hb) <12.5 in females or <13.5g/dL 
in males in 17% of donors, platelets <150g/L in 18% (<80 g/L 
in 0.9%), white cells >70g/L in 2% and CD34+ <10/ L in 1%. 
A central venous catheter (CVC) was used in 6 centers (8% 
of donors). A yield of CD34+ 2x106/Kg was achieved in 97% 
of donors. Adverse events (AE) occurring within 7 days were 
mild in 23% of aphereses (paresthesia and peripheral access 
problems) and severe in 0,8% (collapse, severe vaso-vagal 
reactions, non fatal-arrhythmias). Changes in blood counts at 
day 7 mainly affected Hb level; nevertheless, no blood trans-
fusions were needed and autologous platelets reinfusion was 
performed in 3/9 centers. No CVCs related AE were reported. 
G-CSF-related toxicity occurred in 93% of mobilizations without 
severe AE or deaths. Bone pain was observed most frequently 
(60%) followed by myalgia (13%), headache (7%), asthenia 
(6%), fever (3%), nausea (2%), abdominal pain (0.6%) and 
splenomegally (0.6%), arrhythmia (0.3%). 
Conclusions: No clinically relevant early AE related to G-CSF, 
CVCs and apheresis were observed in our donor. More uni-
formity in donor management and a prolonged follow up applied 
at a national level should be planned to guarantee the safety 
and quality of donation in related donors.

P1139
Automated peripheral blood haematopoietic progenitor 
cell anaylsis on the Sysmex XE2100 and prediction of 
peripheral blood stem cell harvest timing
J.A. Giles (1), J. Moony (1), A. Pearce (1), H.M. Hunter (1), 
S. Smith (2), S. Rule (1), B. Pottinger (3), M.D. Hamon (1)
(1)South West Peninsula Transplant service (Plymouth, UK); 
(2)South West Peninsula Transplant service (Torbay, UK); 
(3)South West Peninsula Transplant service (Truro, UK)

SW Peninsula Transplant Service performs approx 120 periph-
eral blood stem cell harvests (SCH) a year. Optimal harvest 
collection time post mobilisation was previously predicted by 
peripheral blood white cell counts (PBWBC) and, for border-
line or abnormal pattern PBWBCs, a peripheral blood CD34+ 
(PBCD34) cell count was used. Sysmex XE2100 analysers are 
implemented with the capability for automated Haematopoietic 
progenitor cell (HPC) enumeration as part of a routine full blood 
count. We looked at the utility of HPC as a quick automated 
method to refi ne the PBWBC alone as the trigger for harvesting 
with the aim to minimise PBCD34 fl ow cytometry, thus reduc-
ing laboratory costs and delays in commencing apheresis in 
the clinic. 
We studied PBHPC counts retrospectively for 2 years. Corre-
lations between pre-harvest PBHPC and PBWBC counts with 
CD34 yields were compared in 93 harvests Harvest yields at 
various ranges of PBHPC counts were analysed. 
Of SCH producing CD34 yields of <0.8 x 106/kg, 45% had 
PBHPC counts of <10/ul and 79% had PBHPCs of <20/ul. In 
autologous SCH, correlation between the PBHPC count and 
CD34+ cell yield (r=0.71) was substantially higher than that 
between the PBWBC and yield (r=0.07). No autologous har-
vests with PBHPC counts of <10 cells/ul produced a CD34 

yield >0.7 x 106/kg. 93% of PBHPCs >50 produced ‘worthwhile’ 
CD34 yields of >0.7 x 106/kg and 65% were above target yield 
of >2 x 106/kg.
In allogeneic SCH (n=15) 100% of harvests achieved yields 
>0.7 x 106/kg, including PBHPC counts of <10 cells/ul.
Investigations were performed into stability and reproducibility 
of this parameter showing that stability of HPC results deterio-
rated after 2 hours in EDTA and reproducibility was improved by 
using the mean count from 3 consecutive tests.
This lead to a strategy for routine use and prospective 
evaluation:
Autologous harvests:
Mean of 3 HPC counts performed within 1 hour:
PBHPC <10/ul – indicates no harvest
PBWBC <8 or abnormal pattern and HPC>50/ul, use PBCD34 
to avoid missing optimal harvest time
PBWBC>8 but PBHPC 10-20/ul, use PBCD34 to avoid poor 
harvest
PBWBC>8 and HPC>20, perform harvest
Allogeneic harvests: Use of HPC not benefi cial
An audit of 29 subsequent harvests showed, after one year of 
routine use, an improvement in timing of SCH and will be pre-
sented. Specifi c examples of the use of the HPC to prevent 
missing good yields and avoid poor harvests will be demon-
strated.

P1140
The role of campath in HLA-C mismatched unrelated 
allogeneic transplant: a single-centre experience
F. Pierdomenico, I. Ferreira, G. Teixeira, N. Miranda, 
A. Guimarães, E. Fernandez, F. Leal da Costa, M. Abecasis
Portuguese Institute of Oncology (Lisbon, PT)

HLA class I mismatch (MM) has an important impact on the 
outcome of unrelated donor transplantation (URD). The role of 
HLA-C MM is controversial. It is associated with increased risk 
of graft versus host disease (GvHD), graft failure and reduced 
overall survival. T-depletion with Campath has been associated 
with a lower incidence of GvHD, but it increases graft failure 
and relapse in URD. We report a retrospective analysis on the 
outcome of 23 patients (pts) with HLA-C MM who underwent 
URD bone marrow transplantation (BMT) with T-depletion with 
Campath.
A total of 23 pts with HLA-C MM had an URD transplant with 
conditioning regimens which included Campath from 6/2002 
and 11/2010. Pts received conditioning regimen according to 
local protocols and in 4 cases a reduced intensity condition-
ing (RIC) was used; GvHD prophylaxis consisted of calcineurin 
inhibitor + methotrexate for myeloablative BMT and + myco-
phenolate for RIC. Acute and chronic GvHD (aGvHD-cGvHD) 
were graded according to standard criteria. Engraftment was 
defi ned as neutrophil recovery > 1.0x109/L in 2 consecutive 
days. CMV, HHV6 and EBV were monitored periodically and 
treated as appropriate.
The male-female ratio was 8:15, with a median age of 20.2 
years (4.1-58.1). Diagnosis were: 5 acute myeloid leukemias, 
5 acute lymphoblastic leukemias, 4 myelodisplastic syn-
dromes, 3 severe aplastic anemias, 2 Hodgkin lymphomas, 
2 Non-Hodgkin lymphomas, 1 chronic myeloid leukemia and 
1 acute byphenotypic leukemia. Most pts received peripheral 
blood stem cells. Sixteen pts had exclusively HLA-C MM (13 
serological and 3 allelic). Twenty-one pts were evaluable for 
engraftment; 19 engrafted. Median time for engraftment was 
19 days (12-37). Graft failure occurred in 2 pts. Seventeen pts 
developed aGvHD mainly grade I-II and 12 developed cGvHD, 
extensive in 3 cases. Viral reactivation occurred in 18 cases. 
Nine pts died, 4 of bacterial sepsis, 1 of viral encephalitis, and 
3 of relapse. Six pts showed clinical or molecular evidence of 
relapse. Overall survival at 1 year was 56.5%, with a median 
follow-up of 625 days.
We report a single institution series of 23 pts with HLA-C MM 
and Campath T-cell depletion. The rate of primary graft failure 
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was 8.6% and no secondary graft failure was seen. Although 
74% pts experienced aGvHD, none experienced grade IV 
GvHD. Relapse occurred in 26% pts. Although our series is 
small and heterogeneous, it shows that Campath may have a 
role in HLA-C MM allogeneic unrelated transplant.

P1141
Immunoglobulin-like receptors (KIR) assessment on bone 
marrow donor and host
D.M. Cardozo, F.J.P. Aranha, A.V. Marangon, V.C.A. Fernandes-
Junior, A.C. Vigorito, M.P. Colella, G.B. Damian, M.H. De Almeida, 
C.A. De Souza
University of Campinas (Campinas, BR)

The natural killer (NK) cells are one kind of lymphocytes and 
have a special function on immunological response. There are 
two principal paths: missingself and missingligand, both are 
used to induce alloreactivity in NK cells. Aim: to evaluate the 
alloreactivity response of NK cells based on presence or not 
of KIR (immunoglobulin-like receptors) and HLA genes in bone 
marrow donor and host. Methods: From March 2009 to Febru-
ary 2010 in the Hemocentro of University of Campinas 20 pts 
(patients) were assessed based on NK alloreactivity. A sample 
of 150 l total blood was taken by donors’ and hosts’ genomic 
DNA, using EDTA tubes and extract by EZ-DNA Kit. The PCR-
SSO technique was used for genotyping HLA-A, B, C, DR, DQ, 
14 KIR genes and 2 pseudogenes, besides that an agarose 
gel was performed to confi rm the reaction. The product was 
hybridized with microbeads specifi cally designed to genes and 
alleles of KIR and HLA, the fl ow citometry technique was used 
to detect the beads binding on PCR product. Results: 20 pairs 
were analyzed of identical HLA, 17 AML (Acute Myeloid Leuke-
mia) pts, 2 CML (Chronic Myeloid Leukemia) and one ALL 
(acute lymphoid leukemia). None of pairs had signifi cant NK 
alloreactivity. However, 4 showed an haplotype KIR host type B 
and donor type A, HLA-C group 1 with the presence of ligands 
KIR2DL2/3, two had severe chronic Graft versus Host disease 
(GVHD) and 2 did not; 10 pts had haplotype host and donor B, 
HLA-C group 1 and 2 and the presence of ligands KIR2DL2/3 
and KIR2DL1, 7 had severe chronic GVHD, 2 acute GVHD and 
1 died for relapse; 2 pts showed haplotype host and donor B, 
HLA-C group 2 in the presence ligands of KIR2DL1 and one pt 
died for relapse; 2 pts presented haplotype donor and host B, 
HLA-C group 1 with ligands KIR2DL2 and had chronic GVHD; 
2 pts had haplotype host B and donor A, HLA-C group 2 with 
ligands KIR2DL1 and the occurrence of severe chronic GVHD. 
Conclusion: More tests will be conducted to establish a correla-
tion between KIR/HLA of donors and hosts of allogeneic bone 
marrow and with haploidentical donors and hosts to elucidate 
which infl uence KIR can have on the response after bone mar-
row transplantation.
Support: CNPq

P1142
Portuguese Bone Marrow Donors Registry (CEDACE): 
recipient post-transplant follow-up
G.G. Sousa (1), A. Correia (1), F. Rodrigues (1), D. Castro (1), 
E. Fernández (2), M. Abecasis (2), S. Roncon (3), A. Carvalhais 
(3), H. Trindade (1)
(1)CEDACE Centro de Histocompatibilidade do Sul (Lisbon, 
PT); (2)Lisbon Oncology Institute (Lisbon, PT); (3)Porto 
Oncology Institute (Porto, PT)

Background/Objectives: CEDACE, the Portuguese Bone Mar-
row Donors Registry was created in 1995, although it only 
started effective growth in 2003 (December 2003 fi gures 6133 
registered donors), when an increasing donor registration slope 
started. In September 2010 there were 237 130 registered 
donors and 201 collections had taken place in the 3 Collection 
Centres (Porto Oncology Institute, Lisbon Oncology Institute and 
Lisbon Santa Maria Hospital). Concerning the development of 

Portuguese Bone Marrow Donors Registry, different objectives 
of quality and donor patient evolution control are developed. 
The establishment of patient evolution follow-up is considered 
a priority for CEDACE. In this abstract we present the prelimi-
nary results of this activity in a two year follow up.
Methods: During October 2010, CEDACE sent the “Patient 
update request post transplant” form to the Transplant Cen-
tres where the Bone Marrow/Peripheral Blood Stem Cell (BM/
PBSC) were transplanted, asking for information about the out-
come and clinical situation of the 55 (2009) and the 24 (1st 
semester 2010) BM/PBSC transplantation recipients. Addi-
tionally, that information would constitute feedback informa-
tion to the respective unrelated Portuguese Stem Cell donors 
(CEDACE).
Results: 26 (47%) answers out of the 55 requests sent con-
cerning 2009 transplanted patients were received. 18 (75%) 
answers out of the 24 requests concerning the 1st semester of 
2010 transplanted patients were received.
Concerning patient clinical situation for 2009, 14 (54%) out of 
the 26 patients are alive and well. 8 (31%) were deceased. 3 had 
disease relapse and 1 Thrombocytopenic Thrombotic Purpura. 
For 2010, 12 (63%) out of the 18 patients are alive and well. 
4 (21%) were deceased and 3 other patients are having/ had 
clinical problems such as Guillan Barré Syndrome (1 patient) 
septic shock (1 patient) and disease relapse (1 patient). 
Conclusion: It was not possible to obtain feedback information 
about all transplanted patients’ clinical condition and that was 
more important in the 2009 follow up (29 lacking out of 55 vs 6 
lacking out of 24 of the 1st semester 2010). That may be related 
to a number of issues that CEDACE will continue to fi nd ways 
to overcome. 
Overall results related to the clinical situation of the respond-
ents are encouraging: 54% of the patients transplanted in 2009 
are alive and well as well as 63% of the ones transplanted in 
the 1st semester of 2010.

P1143
Cardiac biomarkers abnormalities in healthy donors in the 
course of mobilization with granulocyte-colony stimulat-
ing factor: case report and preliminary data from a single 
centre
P. Bresciani (1), M. Mariano (1), A. Cuoghi (1), A. Donelli (1), 
F. Coppi (1), M. Casolari (1), V. Coluccio (2), M. Luppi (2), 
F. Narni (2)
(1)AOU Policlinico (Modena, IT); (2)University of Modena 
(Modena, IT)

We report on a case of non-ST elevation myocardial infarction 
occurring in a healthy donor undergoing peripheral blood stem 
cell (PBSC) mobilization with granulocyte colony stimulating 
factor (G-CSF). 
The donor was a 52 year old man, heavy smoker, with mod-
erate hypertension under treatment. He never had cardiovas-
cular symptoms before. ECG and exercise treadmill test were 
normal. Screening for thrombophilia (antithrombin III, protein C 
and protein S, antiphospholipid antibodies, anticardiolipin anti-
bodies, homocysteinemia, Factor V Leiden mutation, Factor II 
G20210A mutation, APC-resistance) was negative. He started 
G-CSF 300 mcg twice daily, and after 4 doses he complained of 
chest discomfort. Rising values of troponin I (TnI) and Creatine 
kinase-MB (CK-MB) were observed after 7 doses of G-CSF, 
and peak value was 0.88 ng/mL and 15.9 ng/mL, respectively 
(laboratory upper reference limit: TnI < 0.06 ng/mL; CKMB < 
3.5 ng/mL). Mobilization was interrupted and the patient was 
admitted to intensive Cardiac Care Unit. ECG was normal. No 
pathological fi ndings were observed after echocardiography. 
Angiogram did not show signifi cant coronary disease. The 
donor was discharged on day +7. 
This fi nding prompted us to search cardiac biomarkers abnor-
malities in 5 additional consecutive donors (1 unrelated, 4 sib-
ling; 2 male, 3 female; median age 49, range 28-67). No one 
experienced symptoms of myocardial damage. Mobilization 
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and apheresis was successfully carried out in all cases. TnI 
was measured at baseline before G-CSF administration and 
at various time points in the course of mobilization (AccuTnI, 
Access Immunoassay Systems, Beckman Coulter). Baseline 
values were normal. In all these donors higher TnI levels were 
observed after G-CSF, with peak values exceeding upper refer-
ence limit (median 0.15 ng/ml, range 0.06-0.24). 
Conclusions: cardiac biomarkers are not routinely determined 
in asymptomatic donors. TnI alterations have been observed 
with a high frequency in our small series, in the absence of clini-
cal evidence of myocardial ischemia. In the presence of normal 
baseline values, TnI and CK-MB elevations might be associ-
ated with subclinical myocardial injury and might be predictive 
of major adverse cardiac events. Since donor safety is a major 
issue in the setting of peripheral blood stem cell (PBSC) dona-
tion, the clinical impact of cardiac biomarkers elevation should 
be studied in a larger series and the underlying mechanism 
should be investigated.

P1144
Soluble CD40L levels in bone marrow donation
F. Wenzel, M. Heke, M. Hauser, J. Rox, J. Fischer
University Düsseldorf (Düsseldorf, DE)

Introduction: Soluble CD40 ligand (sCD40L) is a member of the 
tumor necrosis factor family and was shown to modulate infl am-
matory and thrombotic reactions. Additionally, it is well known 
that sCD40L levels are clearly affected by preanalytic condi-
tions, especially by platelet activation. Therefore we examined 
sCD40L levels in peripheral as well as in bone marrow (BM) 
derived blood samples.
Methods: In fi ve healthy BM donors, plasma (anticoagulated 
by EDTA (1.8 mg/mL)) of peripheral blood (PB) as well as of 
BM derived blood (harvested by puncturing the iliac crest) 
were collected and compared to the respective serum sam-
ples. Additionally, sCD40L was measured in the respective BM 
derived cell product (anticoagulated by citrate (5.5 mg/mL) and 
heparine (10 IU/mL)). sCD40L levels were determined by an 
commercially available ELISA-Kit (R&D Systems).
Results: In comparison to PB plasma (238 ± 137 pg/mL) 
sCD40L levels of BM plasma (1330 ± 593 pg/mL) and of BM 
derived cell products (941 ± 425 pg/mL) were signifi cantly ele-
vated. However, sCD40L levels of BM plasma were within the 
same range as BM serum samples (1529 ± 394 pg/mL). Fur-
thermore, platelet count in BM derived cell products (117±26 x 
10*9 platelets/L) was reduced compared to PB (296±42 x 10*9 
platelets/L).
Conclusions: In BM plasma samples, sCD40L levels were ele-
vated up to a range typical for serum samples indicating an 
insuffi cient anticoagulation by standard EDTA concentrations 
for these blood samples. In BM derived cell products showing 
reduced platelet counts compared to peripheral blood, sCD40L 
levels found to be signifi cantly lower than the respective serum 
values, indicating a suffi cient inhibition of platelet activation and 
suggesting that sCD40L concentrations in bone marrow are 
clearly higher than in peripheral blood.

P1145
A comparison of Auto-PBSC and MNC (Cobe Spectra). 
A pilot study
B.S. Sorensen, A. Thomsen, B.K. Moller
Aarhus University Hospital Skejby (Aarhus, DK)

Background: Peripheral blood stem cells (PBSC) are used 
as source for stem cell transplantation. Cobe Spectra’s MNC 
program is the most used method for PBSC collection, but 
auto-PBSC is fully automated and therefore not dependent on 
operator interactions. Auto-PBSC has been used in our centre 
with a high collection effi ciency (CE) in patients (median 58 %), 
but less satisfactory in donors (median 47 %). Therefore, MNC 
program was introduced to collect PBSC from healthy donors. 

Methods: Whole-blood to ACD ratio 10:1. Auto-PBSC, version 
6.1: Harvest volume 5 ml, chase volume 3 ml. MNC, version 
6.1: Collect fl ow rate according to white blood cells and the per-
centage of mononuclear cells. All donors were adults, healthy, 
related or unrelated. 
Results: Four donors donated one day with auto-PBSC and one 
day with MNC, all women, median age 51 (43-64), table 1. In 2010 
a total of 18 collections in 12 donors with auto-PBSC and a total of 
7 collections in 6 donors with MNC were performed, table 2.
Conclusion: In our small study the auto-PBSC and the MNC 
program are equally suitable for collecting PBSC from healthy 
donors. The numbers are small and more donors will be 
included. We expected the MNC to show a signifi cant shorter 
collection time, which is the great benefi t compared to auto-
PBSC. The faster collection, the more blood volume can be 
processed and the bigger chance of collecting the requested 
yield. A whole-blood-to-ACD ratio of 12:1 would probably result 
in a shorter collection time.

P1146
First step towards Macedonian donor registry-mobiliza-
tion of HLA-identical familiar healthy stem cell donor in 
allogeneic transplant setting
S. Genadieva-Stavrik, A. Pivkova, Z. Stojanoski, S. Krstevska-
Balkanov, S. Trajkova, B. Georgievski
Clinical Center (Skopje, MK)

Mobilized peripheral blood stem cells (PBSC) from healthy 
donors have become an increasingly used alternative to bone 
marrow for allogeneic transplantation. Granulocyte colony-
stimulating factor (G-CSF) –primed peripheral stem cells har-
vesting may result in a graft with increased mononuclear cells 
collected, increased progenitor cell dose and potential for more 
rapid engraftment resulting in improved survival. Filgrastrim is 
not only known to mobilize CD34+ progenitor cells but acts as a 
pleiotropic immune modulator. So, systematic donor follow-up 
in healthy donors is needed. 
The aim of this study is to evaluate safety and feasibility of 
G-CSF primed hematopoietic peripheral stem cells in familiar 
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HLA-identical donors. The follow-up focused on clinical and 
laboratory testing including reports of adverse event after the 
mobilization.
Granulocyte colony-stimulating factor (G-CSF) is adminis-
trated in 56 healthy donors to reach suffi cient mobilization in 
the period 2000-2010. The donors were characterized as fol-
lows: 43 years median; female 60% of the donors. G-CSF 
was administrated in the dose 10 g/kg of donor weight in 
fi ve day and PBSC collections started on the fi fth day using 
COBE Spectra cell separator. The aim was to collect mono-
nuclear cells 2x108/kg of recipient weight. Three donors were 
mobilized twice (for second transplant). Aphaeresis needed to 
reach target number of CD34+ cells were: 1 apherese in 50%, 
more than two apherese need in only 1 patient. The most fre-
quent adverse event that was noted by patients was bone pain 
associated with increasing number of white blood cells. Better 
mobilization and higher PBSC yield correlated signifi cantly with 
younger age. Four years after G-CSF –primed peripheral stem 
cells harvesting, a young female 48 years old was diagnosed 
with acute myeloblastic leukemia. Four years ago when she 
was 44 years old, she donated for her HLA identical sister with 
acute myeloblastic leukemia.
G-CSF is safe and very effective for PBSC mobilization in our 
group of healthy donors. This method allows certain collec-
tions of suffi cient numbers of progenitors in virtually all healthy 
donors. We demonstrated that fi lgrastim mobilization for periph-
eral blood stem collection is effective and result with successful 
engraftment in all the recipients. Daily injection of 10 g/kg of 
G-CSF and fi rst aphaeresis preformed at day 5 seems to be the 
best strategy to obtain the CD34+ cell count for an allogeneic 
hematopoietic stem cell graft.

Chronic leukaemia

P1147
Allogeneic haematopoietic stem cell transplantation in 
patients with myelofi brosis or acute myeloid leukaemia 
secondary to a previous polycythaemia vera or essential 
thrombocythaemia: report from the MDS subcommittee of 
the Chronic Leukaemia Working Party
A. Rambaldi, A. van Biezen, M. Scholten, E. Oldani, A. Carobbio, 
J. Finke, A. Nagler, L. Volin, T. Lamy, R. Arnold, M. Mohty, 
M. Michallet, N. Kroger, T. de Witte on behalf of the Chronic 
Leukemia Working Party

Background and aim of the study: The indolent clinical 
course of Polycythaemia Vera (PV) and Essential Throm-
bocythaemia (ET) may turn into an aggressive phenotype 
due to progression to Myelofi brosis (MF) or Acute Myeloid 
Leukaemia (AML). These patients may eventually become 
eligible to allogeneic hematopoietic stem cell transplantation 
(alloHSCT). 
Patients: We analyzed 250 patients (male/female 137/113) with 
an initial diagnosis of PV (n=120) or ET (n=130) who underwent 
alloHSCT due to progression to MF (n=193) or AML (n=57) 
and were reported to EBMT registry between year 1994 and 
2010. The median age was 56 years (range, 22-75). Of these 
250 transplants, 80 were performed after a standard myeloab-
lative and 170 after a reduced intensity conditioning regimen. 
Donors were HLA related matched (n=115) or mismatched 
(n=2), or unrelated matched (n=124) or mismatched (n=9). At 
transplant, 137 (55%) patients had a relapsed/progressive dis-
ease, 65 were untreated, 23 were reported as being in CR while 
the haematologic status was unknown for 25 patients. GVHD 
prophylaxis was based on Cyclosporine A in 179 cases (72%) 
either alone (3%) or combined with Methotrexate (34%) or Myc-
ophenolate (35%). A T cell depletion was performed in vivo with 
ATG (n= 134, 54%) or Alemtuzumab (n= 25, 10%) or ex vivo 
(n=7, 2.8%).

Results: With a median follow-up of 13 months (range, 1-123), 
3 years overall survival (OS), cumulative incidence of relapse/
progression (CIR) and transplant related mortality (TRM) were 
55% and 32% and 28%, respectively. Acute GvHD grade II-
IV was seen in 27% and extensive chronic GvHD in 18% of 
the patients. When considering factors infl uencing the clinical 
outcome after transplant, older age (> 55 years), diagnosis at 
transplant (AML vs MF) and donor type (mismatched vs unre-
lated vs related) proved to be associated with a signifi cantly 
worse outcome (Table 1). Other factors including initial diag-
nosis (PV/ET), time from initial diagnosis to transplant (> vs 
< 10 years), JAK2V617F mutation, patient/donor CMV status, 
disease status at transplant, intensity of the conditioning regi-
men, stem cell source and T cell depletion had no impact on 
clinical outcome. 
Conclusions: AlloHSCT confi rms its curative potential for end-
stage PV/ET patients progressing to MF or AML. Relapse and 
transplant related mortality remain unsolved problems for which 
innovative treatment approaches are urgently needed.

P1148
Improved outcome of transplant in patients with CML
A.H. Elmaagacli, M. Koldehoff, N.K. Steckel, M. Ditschkowski, 
T. Gromke, M. Hlinka, R. Trenschel, H. Ottinger, D.W. Beelen
University Hospital of Essen (Essen, DE)

We have evaluated the outcome of 185 patients who received 
an allogeneic transplant for CML since 2002 in our centre. 
124 patients of these pts (67%) were transplanted in 1st CP 
of CML from a HLA ident. URD (n=70) or SIB donor (n=54). All 
pts failed or did not tolerate treatment with a tyrosine kinase 
inhibitor (TKI). Pts transplanted from a SIB donor had a 5-year 
estimate for OS of 87% (median age 40, pre-transplant EBMT 
score at median 2) and pts transplanted from an URD had a 
5-year estimate for OS of 80% (median age 40 years,EBMT 
score at median 3). All pts received a myeloablative condition-
ing regimen including TBI. 
The incidence of acute GVHD grade 2-4 was 70.2% for pt trans-
planted in 1stCP from URD. Further, 77% of these pts devel-
oped a chronic GVHD. Haematological relapse occurred in 11 
pts from which all except one could be successfully treated with 
DLI, interferon or TKI. The majority of patients (74.5%) who 
were transplanted from HLA ident. SIB donor received a graft 
with highly enriched CD34+ cells without any posttransplant 
immunosuppression but with a programmed T cell add-back as 
adoptive DLI. Acute GVHD grade 2-4 occurred in 30.1% of pts 
transplanted from a HLA-ident.SIB donor and 38.2 % of these 
pts developed a chronic GVHD. 38 of 42 pts transplanted with 
CD34+ stem cells received adoptive DLI with or without TKI 
or/and IFN alfa due to the occurrence or persistence of molecu-
lare relapse. Only 5 of these pts developed a haematological 
relapse from whom 3 pts were retransplanted from an alterna-
tive donor.
Further, we evaluated 61 pts who were transplanted for CML in 
more advanced disease phase with various donor types with an 
EBMT score at median of 5 (range 2-7). From these pts 55.7% 
(n=34) were transplanted in second or third chronic phase, 23% 
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(N=14) in acceleration and 21.3% (n=13) in a manifest blast cri-
ses of CML. The 5-year estimates for overall survival declined 
with increasing EBMT pretransplant risk score as expected. Pts 
with advanced disease phase of CML had an overall survival of 
55%, 45.5% and 15.4 %, respectively. Acute GVHD occurred in 
51.8% of all pts, whereas a hematological relapse occurred in 
18% 22% and 71.5%, respectively. 
In conclusion, for CML pts the results of allogeneic transplant 
improved in the recent years further and transplant remains 
especially for pts with low pretransplant EBMT scores, a highly 
effective 2nd line alternative therapy option after treatment fail-
ure of TKI.

P1149
Chronic GvHD is the most pivotal factor for improved 
relapse-free survival in patients with myelofi brosis after 
myeloablative allogeneic haematopoietic stem cell 
transplantation
M. Ditschkowski, A.H. Elmaagacli, R. Trenschel, N.K. Steckel, 
T. Gromke, M. Koldehoff, D.W. Beelen
University Hospital of Essen (Essen, DE)

Primary or secondary myelofi brosis is a chronic myeloprolifera-
tive stem cell disorder which is curable exclusively by alloge-
neic HSCT. 
We report on 69 patients (pts) (37 male, 32 female; median 
age= 50 years) with primary (n=44), post-polycythemic (n=12) 
or post-thrombocythemic (n=13) myelofi brosis, who underwent 
allo-HSCT after myeloablative conditioning with fractionated 
total body irradiation (TBI) + fl udarabine or Cyclophospha-
mide (n=46) or Treosulfan-based (12-14 g/kg) regimen (n=23). 
Donors were HLA-identical (n=26) or mismatched (n=3) sib-
lings and matched (n=29) or mismatched unrelated (n=11). 
Transplants consisted of unmanipulated peripheral blood stem 
cells (n=62), bone marrow (n=5), 2 pts received highly purifi ed 
CD34+ cells. GVHD-prophylaxis was performed with CSA + 
MTX (n=44), in 25 pts. anti-thymocyte-globulin (ATG) (n=12) or 
alemtuzumab (n=13) was used. 
Median follow-up was 25 months, TRM 25%, primary graft-
failure occurred in 2 pts (3%). At 3 years, relapse-free survival 
(RFS) estimates were 52% for all pts, 26% for advanced (n=31) 
vs 67% for non-advanced (n=38) disease stages (p=0,003). 
Estimated RFS was 70% for chronic GVHD pts. (n=42) at 3 
years vs 22% for pts. without cGVHD (p<0,001). Non-advanced 
pts. with cGVHD had 82%, advanced pts. with cGVHD 57% 
probability of RFS at 3 years. Relapse-rate of 17% was sig-
nifi cantly infl uenced by absence of cGVHD (p=0,032) and the 
use of ATG or alemtuzumab for immunoprophylaxis (p<0,001). 
No signifi cant infl uence on posttransplant overall survival could 
be detected for graft source, donor type, gender constellation, 
Lille score, grade of marrow fi brosis, recipient age < or > 40 
years, JAK2 mutation, splenectomy (SE), conditioning or use 
of ATG/ Alemtuzumab for immunosupression. Mismatch-trans-
plantation and cytoreductive medical pretreatment (n=38) were 
associated with impaired relapse-free survival (p=0,042 and 
p=0,001). SE had no signifi cant impact on the time to leukocyte 
engraftment.
Our data demonstrate good long-term disease-free survival 
probability even in advanced disease stages provided that 
chronic GVHD develops.

P1150
The survival after allogeneic stem cell transplantation 
for blast crisis chronic myelogenous leukaemia relies on 
disease status prior to transplant and on the EBMT score, 
in the tyrosine kinase inhibitors era
H. Labussiere (1), N. Milpied (2), G. Socie (3), I. Yakoub-Agha 
(4), M. Mohty (5), N. Fegueux (6), H. Tilly (7), D. Blaise (8), 
P. Bordigoni (9), K. Bilger (10), C. Cordonnier (11), J.-H. Dalle 
(12), T. De Revel (13), E. Deconinck (14), B. Rio (15), A. Sirvent 
(16), N. Ifrah (17), G. Guillerm (18), V. Mialou (19), A. Buzyn 
(20), A. Huynh (21), J.O. Bay (22), N. Raus (1), S. Morisset (1), 
M. Michallet (1), F. Nicolini (1)
(1)Edouard Herriot Hospital (Lyon, FR); (2)CHU Bordeaux 
(Bordeaux, FR); (3)Saint-Louis Hospital (Paris, FR); (4)CHU 
Lille (Lille, FR); (5)CHU Nantes (Nantes, FR); (6)Lapeyronie 
Hospital (Montpellier, FR); (7)CHU Amiens (Amiens, FR); 
(8)Institut Paoli Calmettes (Marseille, FR); (9)CHU Nancy 
(Nancy, FR); (10)CHU Strasbourg (Strasbourg, FR); (11)Henri 
Mondor Hospital (Creteil, FR); (12)Robert Debre Hospital 
(Paris, FR); (13)Percy Hospital (Clamart, FR); (14)Jean Minjoz 
Hospital (Besançon, FR); (15)Hotel Dieu Hospital (Paris, FR); 
(16)Archet Hospital (Nice, FR); (17)CHU Angers (Angers, 
FR); (18)Augustin Morvan Hospital (Brest, FR); (19)Centre 
Leon Berard (Lyon, FR); (20)Necker Hospital (Paris, FR); 
(21)CHU Toulouse (Toulouse, FR); (22)CHU Clermont-Ferrand 
(Clermont-Ferrand, FR)

This retrospective national study analysed the impact of BC treat-
ment between 2000-2008 prior to allogeneic SCT, on outcome: 
46M and 17F were identifi ed [median age at Tx, 34 (3-63)], with 
a median interval BC-Tx 19.6 (2.3-113) Mo., 57% of pts were in 
chronic, 5% in accelerated phase and 38% in BC at diagnosis. 
Thirty-six % of pts received 1 line, 41% 2 lines, 22% 3 lines of 
treatment before BC. For BC, 39% pts had chemo. without TKI 
and 46% had TKIs±chemo. (6 chemo+dasa, 4 chemo+ima, 8 
das alone, 1 dasa and ima, 9 ima, 9 unknown). At Tx 55% were 
in CR/2nd CP and 45% still in BC, 67% had an identical sibling 
donor, 2% MM related, 11% matched unrelated, and 20% MM 
unrelated, 89% pts had a standard conditioning regimen, 11% 
pts a RIC regimen, 52% had BM cells, 38% PBSC and cord 
10%, 22% Tx were sex-MM (F donor/M recipient). The EBMT 
score was low (1+2+3) for 55% pts, intermediate (4) for 22% 
pts and high (5) for 14% pts, (and 6) for 5% pts, (undetermined 
2 pts). The median FU since Tx was 25 (0.43-109) Mo., 65% of 
pts had an aGVHD (29 gr I-II, 12 gr III-IV) with no statistical dif-
ferences between cell sources (p=0.4 for cord vs BM, 0.58 for 
PBSC vs BM). The CI of cGVHD (14 extensive, 10 limited.) was 
43% at latest FU, more frequent in RIC. The CI of CML relapse 
was 38% at 2 yrs and multivariate analysis demonstrated 
the favourable impact of disease control prior to Tx [HR 2.22 
(1-4.93, p=0.05] with no impact of TKIs on BC treatment and 
of other variables. The median OS was 22 Mo. The TRM was 33% 
at latest FU, and was correlated to the EBMT score (p=0.0077 
for scores 4), and to CML diagnosis in BC (p=0.04). The OS 
was not improved with standard conditioning regimens, but was 
by disease control at Tx (p=0.01) and Tx with cord and BM 
sources over PBSC (p=0.011). In a multivariate analysis, OS 
was adversely infl uenced by EBMT score 5 (HR=4.63 EBMT 
5, and 4.77 EBMT 6), BC treatments had no signifi cant impact 
(with or without stratifi cation on chemo.) on OS and PFS. The 
median PFS was 5.8 Mo., was not improved by standard con-
ditioning regimens but was improved by disease control prior 
to Tx (p=0.001) and with cord and BM sources over PBSC 
(p=0.057). PFS was adversely infl uenced by EBMT score 5
(HR=5.82 EBMT 5, and 3.82 EBMT 6), but not BC treatments 
(±TKIs) prior to Tx. This suggests that OS and PFS are signifi -
cantly improved when compared to the pre-TKI era, however, 
the use of TKIs alone or combined to chemotherapy does not 
seem to infl uence Tx results yet.
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P1151
Evaluation of allogeneic haematopoietic stem cell 
transplantation and pre- and post-transplant therapy in 
high-risk patients with chronic myeloid leukaemia
A. Oyekunle, E. Klyuchnikov, N. Kröger, T. Zabelina, F. Ayuk, 
C. Wolschke, F. Bernhardt, I. Müller, A. Zander, U. Bacher
Clinic for Stem Cell Transplantation (Hamburg, DE)

The introduction of the tyrosine kinase inhibitor (TKI) imatinib 
for chronic myeloid leukemia (CML) pts led to a rapid decline 
in allogeneic haematopoietic stem cell transplantations (HSCT) 
in fi rst chronic phase (CP1). TKIs have been introduced in the 
pre- and post-transplant period. We evaluated the outcomes of 
HSCT, and of pre- and post-transplant use of TKIs in all CML 
pts in our centre from 2002-2009. There were 68 patients (m/f 
=39/29), including 7 children (median, 44 yrs; 9 – 71): 27 CP1, 
41 >CP1 (26 advanced CP, 7 AP, 8 BP) (Table 1). Between 
2002 and 2009, annual HSCT rate for CML dropped from 23 
to 5 (22% of initial rate). The proportion of advanced disease 
increased from 48% to 80% of all CML-HSCTs in 2009. Pre-
HSCT TKI use increased from 9/23 (39%) in 2002 to 5/5 (100%) 
of all patients in 2009, while the average annual post-transplant 
TKI use increased from 18% (2002-2004) to 62% (2007-2009). 
Pts received PB/BM (n = 58/10) from related/unrelated donors, 
under myeloablative/reduced-intensity conditioning (MAC/RIC 
=45/23). Overall, 48 patients received TKIs pre-HSCT, and 19 
post-HSCT, for an average of 17 ± 19.4 months pre-HSCT, and 
20 ± 16.8 months post-HSCT. The total duration of TKI use in 
these patients was 24 ± 23.5 months. Grades II-IV acute GvHD 
occurred in 25 (37%) pts. 43 pts (63%) were alive after a median 
follow-up of 28.4 months (0.8 – 103.4 mo); with 25 deaths from 

transplant-related (n=10), CML-related (n=9), or unknown (n=6) 
causes. 17 pts (25%) developed post-transplant relapses. Over-
all survival (OS) of all CP1 pts achieved a plateau of 85% at 
10 months, and was signifi cantly better compared to advanced 
disease (>CP1, AP, BP) who had an OS of 65% and 47% at 1 
and 2 years (p=0.002). Relapse-free survival (RFS) was 85% 
at 1 and 2 years, and 81% at 5 years. Pts who had HSCT in 
CP1 had OS and RFS advantage over others (p=0.002 and 
0.001, Figure 1). There was no statistical difference in OS or 
RFS of RIC versus MAC pts. Despite the decrease of HSCT 
rates for pts in CP1, HSCT rates remained stable for patients in 
advanced CML over the past decade in this monocentre study. 
TKI use before and after HSCT became standard, but despite 
that and the introduction of RIC, transplant outcomes for these 
patients remain critical. Thus, research should focus on the 
improvement of conditioning and the standardization of TKIs 
use for pts in advanced CML in the post-transplant period.

P1152
Pgp-mediated resistance toward both imatinib and 
NK-cells killing of aggressive minor CML blast subset 
can be reversed by Pgp modulators
H. Galski, S. Berlinsky, M. Simanovsky, T. Oved-Gelber, 
A. Nagler
Chaim Sheba Medical Center (Tel Hashomer, IL)

Objectives: In advanced CML, imatinib treatment and immu-
notherapy via NK-cells are less effi cient than in CP-CML. We 
have previously found that in advanced CML, blasts of the 
same CML clone are heterogeneous, containing a minor subset 

[P1151]
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(MS) of blasts that are signifi cantly more aggressive than the 
common subset (CS) [Differentiation. 76: 908-922, 2008]. We 
aimed this study to investigate whether the MS blasts exhibit 
differential resistance mechanisms toward imatinib and NK-
cells mediated killing. 
Methods: To this end, we have compared the two blast subsets 
for the level of resistance to imatinib and for their sensitivity 
towards NK-cells in relation to expression of a functional P-
glycoprotein (Pgp, an ABCB1 multidrug transporter). The kill-
ing ability of healthy donor NK-cells and NK-92 cell line toward 
the two subsets was measured by standard cytotoxicity assay. 
The mechanism of Pgp involvement in the interaction of the 
malignant cells with NK-cells was also studied using genetically 
engineered Pgp-TET-ON/OFF (conditional expression) cellular 
system.
Results: While Pgp could not be detected on the cell surface 
of the CS blasts, Pgp is exclusively highly expressed in the 
MS blasts. Functional Pgp assays in the MS blasts indicated 
unequivocally that imatinib is a substrate for Pgp. As imatinib 
effi ciently inhibited the proliferation of the CS blasts in a dose-
dependent manner, the proliferation rate of the MS blasts was 
essentially not affected. Similarly, the MS blasts were signifi -
cantly less affected by NK cells than the CS blasts (2.2±0.2 -fold, 
p<0.001). Further analyses indicated that the Pgp-expressing 
MS blasts become mainly less susceptible to the TRAIL-medi-
ated apoptotic killing pathway of NK cells. Interestingly, both the 
anti-proliferative effect of imatinib on the MS blasts and their 
sensitivity to killing by NK cells could be restored by addition of 
the Pgp inhibitor R-VRP, in a dose-dependent manner. 
Conclusions: The existence of a minor subset of CML blasts 
of both greater clonogenicity and high expression and activity 
levels of Pgp, apparently signify clonal evolution toward both 
increased malignancy and lower therapeutic sensitivity to both 
imatinib and NK cells. Moreover, this study suggests that com-
bination therapies with Pgp-modulators might also be clinically 
effective in targeting the MS aggressive blasts.

P1153
Chronic phase CML patients on tyrosine kinase inhibitors 
have a normal cellular immune response against infl uenza 
but an impaired IgM humoral response against pneumo-
coccus after vaccination: implications for immunotherapy
H. de Lavallade, M. Hart, T. Sekine, I. Gabriel, W. Kelleher, 
A. Alsuliman, A. Khoder, K. Stringaris, J. Khorashad, 
D. Milojkovic, L. Foroni, A. Chaidos, M. Bua, J.F. Apperley, 
J. Goldman, D. Marin, K. Rezvani
Imperial College (London, UK)

Imatinib, nilotinib and dasatinib are remarkably effective as 
single-agent treatments for chronic myeloid leukemia (CML) 
in chronic phase (CP). They are also increasingly being 
used as therapies in the allogeneic stem cell transplantation 

(allo-SCT) setting, both as post allo-SCT maintenance treat-
ment for Ph+ leukemias as well as for their putative immu-
nomodulatory effects. However little is known on their potential 
impact on the immune system and to date no human in vivo 
data are available. To characterize the in vivo immunomodu-
latory effect of TKIs, 50 CP-CML patients on standard dose 
tyrosine kinase inhibitors (TKIs) and 15 healthy controls were 
vaccinated against Flu and pneumococcus at our institution. 
Samples were taken pre and at 1 and 3 months post-vaccina-
tion. Titers of IgM and IgG anti-pneumococcal were determined 
using ELISA technology, and the proportion of B-cell subsets 
(IgM memory and switched memory B-cells) were measured 
using fl ow cytometry. We analyzed the immunological T-cell 
response to infl uenza virus both quantitatively and qualitatively 
using fl ow cytometry for intracellular TNF- , IFN- , IL2 and the 
cytotoxicity marker CD107a.
We found that a signifi cantly lower proportion of patients 
mounted an anti-pneumococcal IgM response at 4weeks post 
vaccination (defi ned as IgM serum titer > 80 U/ml and 4-fold 
increase from baseline) compared to healthy controls (20/45 
versus 11/12, p=0.004). The median percentage of IgM mem-
ory B cells in controls was 13.9% (range 7.06 to 18.45); the 
frequency of IgM memory B cells was below this range in 17 out 
of 36 patients (Fisher exact test, p=0.004). In contrast, CD8 and 
CD4 T cell responses to Flu vaccination were not signifi cantly 
different between patients and controls. Prior to vaccination, T 
cell responses against Flu were detected in 11/33 patients on 
TKI and 2/10 healthy controls, indicating pre-existing memory T 
cell responses to Flu. After vaccination this proportion increased 
to 19/32 in patients on TKI and 8/10 in healthy control.
These data have signifi cant implications for the use of TKI 
in conjunction with allografting and immunotherapy. Whereas 
TKI do not appear to impair the cellular immune response 
to viruses, we found a signifi cant immunomodulatory effect 
on the IgM antibody response to pneumococcus associated 
with a selective reduction in the IgM memory B cell subset. 
We are currently investigating the mechanism underlying this 
observation.

P1154
RIC-SCT in 41 consecutive CLL patients from a single 
centre: unrelated donor provides better disease control 
with comparable non-relapse mortality
P. Jindra, V. Koza, M. Karas, D. Lysak, K. Steinerova, 
S. Vokurka, T. Svoboda, V. Vozobulova, M. Schutzova
University Hospital (Pilsen, CZ)

Despite innovative treatments CLL remains essentially incur-
able disease. Alternative approach is particularly needed for pts 
with an accumulation of adverse prognostic factors (unmutated 
IgVH, del17p, purine resistance). AlloSCT with reduced con-
ditioning (RIC) is promising therapeutic alternative because it 
reduces toxicity whilst preserving GVL. Availability of related 
donor is limited and due to the higher TRM there was a reluc-
tance to use unrelated donors (URD). Recent improvements in 
typing techniques and supportive care have made the use of 
URDs a realistic choice.
Patients & Methods: Unicentric retrospective analysis of 41 con-
secutive pts with CLL (median 60 y, range 48-70) transplanted 
between 2002-9 by RIC protocols (Cy-Flu, Flu-Mel) either 
with sibling (SIB group, n=16,39%) or unrelated donor (MUD, 
n=25,61%). Cytogenetics was available in 39 (95%) pts with 
unfavorable in 23 (59%). Del17p was detected in 15 (38%) of 
pts. IgVH status was known in 17 patients (41%) with 15 (37%) 
being unmutated. Pts received a median of 3 lines of therapy 
(1-6) before SCT, all were refractory to purines. 20 (41%) were 
transplanted outside of CR/PR. There were no signifi cant dif-
ferences between SIB and URD group with respect to relevant 
parameter (age, stage, cytogenetics, IgVH). URDs were signifi -
cantly younger than the SIBs (median 29 vs.56, p=<,0001).
Results: For all patients (median follow of 22 mts, range 3-77) 
the 3-y Kaplan-Meier OS/DFS probabilities were 41% and 
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39%, respectively. Nonrelapse mortality was 41% (17/41) and 
relapse incidence 22% (9/41).The overall incidence of aGVHD 
and cGVHD was 56% and 48%. There were no differences in 
OS/DFS between patients with and without del17p, as well as 
between patients with unfavorable cytogenetics and others. We 
reported similar 3-y OS (32% vs 55%, p=0.42) for URD and SIB 
group, but URD experienced signifi cantly improved DFS (23% 
vs 55%, p=0.03). This was due to higher incidence of relapse 
(44% vs 8%, p=0.06) and signifi cantly higher incidence of graft 
rejection (38% vs 0%, p=0,0018) for the SIB. On the contrary 
there was no difference in NRM (31% vs 40%, p=0,41).The 
incidences of gr. III-IV aGVHD and cGVHD were also similar 
(SIB/URD 13% vs 8%, p=0,64 and 29% vs 63%, p=0,08).
Conclusion: RIC SCT is an effective treatment of poor prog-
nosis CLL. It can be curative even in pts refractory to purines 
or with del17p. URD has no adverse impact on SCT and is a 
viable choice with probably better disease control.

P1155
Staging criteria based on maximal disease stage 
pre-transplant predicts the outcome of allogeneic stem 
cell transplantation for chronic myeloid leukaemia in 
the imatinib era
E. Phillips, A. Holroyd, R. Szydlo, D. Marin, L. Foroni, 
D. Milojkovic, H. de Lavallade, I. Gabriel, J. Sargent, R. Le 
Dieu, J. Goldman, J.F. Apperley, K. Rezvani
Hammersmith Hospital (London, UK)

Several disease phase classifi cation systems, all of which were 
designed in the pre-imatinib (IM) era are used for CML. These 
systems have not been validated for determining the outcomes 
of allogeneic stem cell transplantation (SCT) in the IM era. We 
propose a set of ‘modifi ed Hammersmith criteria’ (Savage et al 
1997) that further distinguishes advanced phase (Adv) patients 
based on maximal disease phase (i.e. blast phase (BP) at any 
stage during the disease history), irrespective of whether a 
second chronic phase (CP2) was restored after chemotherapy 
or tyrosine kinase inhibitors (TKI) prior to SCT. We compared 
the outcome of patients undergoing SCT after failure of ther-
apy with TKI according to the modifi ed Hammersmith crite-
ria, assessed before transplant, with outcomes using 3 other 
classifi cation systems (CIBMTR, Kantarjian and WHO). From 
1/2000 to 12/2009, 69 CML patients in all stages were treated 
with TKI (53 IM only, 10 IM followed by dasatinib (DAS), 3 IM 
followed by nilotinib (NIL) and 3 IM followed by DAS and NIL). 
The median age was 40.8 years; 49 patients were transplanted 
from matched unrelated donors and 53 received myeloablative 
conditioning. Indications for SCT included suboptimal response 
or failure to TKI, progression from CP to accelerated phase 
(AP) or BP, presentation in AP or BP. The 3-year probabilities 
of survival (OS) according to the CIBMTR criteria were 67% for 
14 CP patients compared to 54% for 13 AP, 0% for 3 BP and 
51.7% for 29 CP2 patients P=0.085. Using WHO criteria, the 
3 year OS were 84.2% for 20 CP patients compared to 43.8% 
for 25 AP patients, 0% for 3 BP patients and 42% for 21 CP2 
patients, P=0.002; the corresponding values using Kantarjian 
criteria were 77.1% for 23 CP patients compared to 0% for 5 
AP, 0% for 1 BP, 55.3% for 26 CP2 and 35.7% for 14 CP with 
clonal evolution, P=0.001. In contrast, employing the modifi ed 
Hammersmith criteria, the 3-year OS rates were 79.3% for 20 
CP, 55.9% for 27 AP and 17.2% for 22 patients who had been 
in BP at any stage in their disease, irrespective of whether CP2 
was restored (P<0.0001). These data suggest that the modi-
fi ed Hammersmith classifi cation that takes into account the 
“maximal disease phase” during the evolution of the leukaemia 
pre-transplant as well as the actual phase at the time of the 
transplantation can accurately assess the prognosis of patients 
after SCT. Patients in CP2 after prior BP may be candidates for 
‘maintenance’ with TKI after SCT.

P1156
Allo HSCT with RIC for poor-risk CLL in Sweden: donor 
T-cell engraftment 3 months after transplantation predicts 
long-term survival
H. Hägglund (1), M. Machaczka (1), M. Remberger (1), 
H. Hallböök (2), V. Lazarevic (3), A. Wahlin (4), C. Malm (5), 
E. Kimby (1), J.-E. Johansson (6)
(1)Hematology Center (Stockholm, SE); (2)Dept of Hematology 
(Uppsala, SE); (3)Dept of Hematology (Lund, SE); (4)Dept of 
Hematology (Umeå, SE); (5)Dept of Hematology (Linköping, 
SE); (6)Dept of Hematology (Gothenburg, SE)

Allogeneic hematopoietic stem cell transplantation (alloSCT) 
after reduced-intensity conditioning (RIC) is a potentially cur-
able treatment option for eligible patients with poor-risk chronic 
lymphocytic leukemia (CLL). Thirty-eight adult patients with 
CLL underwent RIC alloSCT in Sweden between 1999 and 
2007. Early mortality at day +100 was 10%. The cumulative 
incidence of acute GVHD grades II-IV and chronic GVHD was 
29% and 48%, respectively. Four patients (11%) developed 
post-transplant lymphoproliferative disease after a median 
of 102 days (range 42–211); one of them died. Non-relapse 
mortality at 1, 3 and 5 years was 18%, 21% and 21% respec-
tively. Progression-free survival (PFS) at 1, 3 and 5 years was 
respectively 47%, 33% and 25%, while overall survival (OS) 1, 
3 and 5 years after transplantation was 74%, 58%, and 45%, 
respectively. Seventeen patients achieved >90% donor T-cell 
engraftment at 3 months after alloSCT and, as compared to 
the patients with 90% donor T-cell engraftment, they showed 
favorable PFS at 1 year (82% vs 21%, P=0.001), and better 
long-term PFS and OS (P=0.001 and 0.02 respectively). Donor 
T-cell engraftment >90% at 3 months after RIC alloSCT for CLL 
seems to be a promising predictive value of both short-term 
and long-term PFS and OS.

P1157
Oxidative stress induced by small interfering RNA against 
glutathione reductase transcripts sensitizes mutated 
T315I cells to nilotinib
S. Christoph, N.K. Steckel, M. Koldehoff, D.W. Beelen, 
A.H. Elmaagacli
University Hospital Essen (Essen, DE)

Introduction: Nilotinib, a second-generation BCR-ABL kinase 
inhibitor, has become standard for the treatment of CML 
patients who are either resistant to or intolerant of Imatinib. But 
Nilotinib failed to overcome the Imatinib resistance caused by 
the T315I mutation. These fi ndings underscore the importance 
and urgency to develop alternative strategies. Recent studies 
provide a rationale for the incorporation of glutathione-modu-
lators in CML treatment, but wide experiences are missing. 
Therefore, we evaluated specifi c glutathione reductase small 
interfering RNA (siRNA) silencing in BCR-ABL positive cell 
lines, including those with the T315I mutation. 
Material and methods: The effects of glutathione reductase 
siRNA or the combination of glutathione reductase siRNA and 
Nilotinib were compared to those of Nilotinib on the BCR-ABL 
gene expression measured by real time reverse-transcriptase 
polymerase chain reaction analysis in wild-type and mutated 
BCR-ABL cells (T315I cells). For assessment of cell viability 
and cell proliferation in each case a MTT assay or a BrdU assay 
was performed. 
Results: The single use of glutathione reductase siRNA has 
shown no signifi cant effects on the BCR-ABL gene expres-
sion in wild-type and mutated BCR-ABL cells compared to 
control (wild-type p>0.3, T315I p>0.5). Coadministration 
of glutathione reductase siRNA with Nilotinib dramatically 
reduced BCR-ABL gene expression in wild-type cells versus 
control (p<0.001) and versus Nilotinib alone. Cotreatment of 
glutathione reductase siRNA and Nilotinib resulted also in a 
signifi cant decrease of BCR-ABL gene expression compared 
to control (p<0.03) and to Nilotinib (p<0.02) in T315I cells. 
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Further, nitrosative stress mediated by SperminNONOate 
induced also a reduced BCR-ABL expression alone and in 
combination with Nilotinib compared to control (p< 0,002) in 
wild-type cells. Cotreatment with glutathione reductase siRNA 
and Nilotinib resulted in a signifi cant decrease of cell prolif-
eration (p<0.03) and cell viability (p<0.03) as compared to 
Nilotinib alone in T315I cells. 
Conclusion: Oxidative stress induced by siRNA against glutath-
ione reductase sensitizes and promotes the drug-sensitivity to 
Nilotinib in mutated T315I cells. This might be a novel choice for 
leukemia treatment.

P1158
Osteopontin expression on the endosteum correlates with 
the extent of fi brosis in primary fi brosis and decreases 
post-haematopoietic stem cell transplantation
M. Sedzimirska, A. Klimczak, A. Lange
Lower Silesian Center for Cellular Transplantation and National 
Bone Marrow Donor Registry (Wroclaw, PL)

Objectives:The hallmarks of primary myelofi brosis (OMF) is 
a high degree of positivity of a reticulin and collagen staining. 
Bone trabecules are usually thickened with numerous oste-
oblasts at the margin of the osseum. Osteopontin (OPN) was 
detected in several fi brotic processes including liver and cardiac 
fi brosis. Therefore, we investigated the expression of OPN on 
bone trabecules in the trephine biopsy specimens in the OMF 
patients before and after hematopoietic stem cell transplanta-
tion (HSCT). 
Methods: OPN expression was examined in trephine biopsy 
of 11 OMF patients (9 females, 2 males age 29–57 yrs). All 
received allo HSCT (7 sibling, 4 matched unrelated donors). The 
effect of transplantation was evaluated at the level of trephine 
biopsies before and 1mo, 6 mo and 1 year after HSCT. One 
patient was in stadium 1, 6 stadium 2, and 4 stadium 3, accord-
ing to the Kiel criteria. From the clinical onset of the disease to 
HSCT was 7 to 52 mo (median 19).Two patients received mye-
loablative, 9 reduced intensive conditioning. All patients (except 
one) were transplanted with PBPC with CD34 dose 1.8 to 11.7x 
106 /kg b.w (median 6.63). Effi cacy of HSCT was evaluated by 
the presence of donor chimerism using PCR-STR method. All 
patients were assessed for the presence of reticulin fi bers and 
collagen bunches, and by immunocytochemistry for the OPN 
expression before and after HSCT.
Results: The median observation was 42 months. Three patients 
died from 1 to 3 months post HSCT. All other were observed for 
at least one year. Haematological reconstitution was seen by 15 
days after HSCT. All alive patients were full chimera. 
Trephine biopsy: reticulin fi bers and collagen bunches and 
elevated number of megakariocytes were seen in all cases. 
Immunocytochemistry documented abundant expression of 
OPN in the endosteum of the bone trabecules documenting a 
high degree of osteoblasts activation. In the 1-year follow-up 
after HSCT, OPN was not seen as before, as a thick and wide 

area and became linear along the trabecules boundary. This 
progressive reduction of OPN expression over the time post 
HSCT correlated well with higher representation of the hemat-
opoietic tissue. 
Conclusions: Fibrotic process in OMF is associated with an 
abundant OPN expression in the endosteum of the bone trab-
ecules. HSCT is curative procedure in majority of OMF cases. 
The resolution of clinical symptoms of the OMF after HSCT 
associates well with the lowering of OPN expression.

P1159
Allogeneic stem cell transplantation in myelofi brosis; 
a single-centre experience
K. Remes, A. Toivari, M. Kauppila, M. Putkonen, M. Itälä-Remes
Turku University Hospital (Turku, FI)

Background: Allogeneic stem cell transplantation (alloSCT) 
is a potentially curative treatment option for patients with 
myelofi brosis (MF; Merup et al. 2006, Kröger et al. 2009, Baci-
galupo et al. 2010, Stewart et al. 2010). Reduced-intensity 
conditioning (RIC) may be the best choice for the majority of 
patients up to the age of 70 years.
Aim of the study: This analysis of prospectively collected 
data of allotransplanted patients with MF aimed at clarify-
ing the outcomes of alloSCT at a single Finnish transplant 
center. 
Patients: A total of 13 patients with MF underwent 14 alloSCTs 
between years 1999 and 2009 (blood SCT 12 and bone mar-
row transplant 2). The median age was 58 (22-64) years. The 
median time from diagnosis to transplantation was 24 months 
(5-165) and from treatment onset 18 (5-163) months. Lille 
scores of 0/1/2 at transplantation were 2/7/4, resp. The donor 
was sibling (3) or MUD (11), and conditioning was myeloab-
lative (MA; n=5) or RIC (9). The median number of infused 
CD34+ cells was 5.6 (2.1-16.7) x 106 cells/kg. The outcome 
analyses are as of July 2010.
Results: Seven patients had severe transplant-related compli-
cations: sepsis (n=3), grade 3-4 acute graft-versus-host dis-
ease (GVHD; 2), post-transplant lymphoproliferative disorder 
(1), extensive chronic GVHD (1) , veno-occlusive disease (1), 
and haemolytic uremic syndrome (1). The transplant-related 
mortality (TRM) at 1 and 3 years was 80 and 100 % for the 
patients with MA conditioning vs 13 and 25 % with RIC . The 
type of conditioning appeared to be the only signifi cant predic-
tor of TRM(P=0.004). At one year after RIC transplantation, 75 
% of patients were in CR, and the respective fi gure at 3 years 
was 38 %. At the time of analysis, four patients (31 %) had a 
continuous CR. The survival curves for all patients and the MA 
and RIC cohorts are shown in Fig.
Conclusion: AlloSCT is a potentially curative treatment for MF, 
but the choice of patients and conditioning intensity are critical 
for the transplant outcomes. The high TRM of MA conditioning 
can be avoided by RIC, and long-term results after RIC trans-
plants seem promising.

[P1159]
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P1160
Circulating CD34+ cells as prognostic and follow-up 
marker in patients with myelofi brosis undergoing 
allogeneic stem cell transplantation
H. Alchalby, M. Lioznov, U. Fritzsche-Friedland, A. Badbaran, 
T. Zabelina, U. Bacher, F. Ayuk, S. Stübig, A. Zander, N. Kröger
Univerity Hospital Hamburg-Eppendorf (Hamburg, DE)

Objective: Elevated circulating CD34+ cell count in peripheral 
blood (CD34+PB) is a hallmark of primary myelofi brosis (PMF) 
but its prognostic impact is controversial.
Patients and methods: We examined the prognostic value of 
CD34+ PB in 59 patients (n=38 PMF, n=18 post ET/PV MF and 
n= 3 AML) before and after reduced-intensity allogeneic stem 
cell transplantation (ASCT).
Results: A weak negative correlation was found between mye-
lofi brosis duration and CD34+PB (r=-0.29, p=0.03). CD34+PB 
tended to be higher in post-PV/ET MF compared with PMF 
(p=0.07) and proliferative disease phenotype compared with 
depletive phenotype (p=0.009). CD34+PB neither infl uenced 
overall (OS) and disease-free survival (DFS) nor predicted 
risk of relapse post-ASCT. During the follow-up post-ASCT, 
CD34+PB were elevated only in 1 out of 8 patients with molec-
ular relapse or minimal residual disease and 3 out of 9 with 
clinical relapse.
Conclusion: CD34+PB correlate with disease phenotype, dura-
tion of myelofi brosis and post-PV/ET MF. No certain prognostic 
relevance could be attributed to CD34+PB, and the value in 
predicting relapse was only weak in comparison to JAK2V617F-
PCR and chimerism.

P1161
Role of 18F-FDG PET-TC in evaluating response to 
reduced-intensity conditioning allogeneic transplant in 
heavily pre-treated patients with chronic lymphocytic 
leukaemia: preliminary results in 9 cases
L. Laurenti, S. Taralli, V. Rufi ni, M.L. Calcagni, E. Metafuni, 
F. Autore, S. Sica, P. Chiusolo, A. Giordano, G. Leone
Catholic University (Rome, IT)

Chronic lymphocytic leukemia (CLL) is a heterogeneous lym-
phoproliferative disorder; the only potential curative option 
especially for high-risk patients is the allogeneic transplant. To 
our knowledge, no studies have been published on the role of 
18F-FDG PET or PET-CT in evaluating response to allogeneic 
transplant in CLL. 
The aim of our study was to evaluate the role of 18F-FDG 
PET-CT in monitoring response to reduced-intensity condition-
ing (RIC) transplant and to compare the results with standard 
criteria according to International Workshop on Chronic Lym-
phocytic Leukemia (IWCLL).
We retrospectively analyzed 9 consecutive high-risk CLL 
patients, affected by fl udarabine-refractory (4 patients) or 
relapsed CLL (5 patients) who underwent RIC transplant from 
March 2004 to May 2009. PET-CT scanning was planned at 
about 8 months after transplant to assess response and at 
a mean 9 month period during follow-up. Overall, 42 PET-
CT studies were performed. The mean long-term follow-up 
period was 39.7 ± 20.5 months. All studies were analysed 
qualitatively and scored as either negative or positive: any 
focal area of activity higher than vascular background, in 
any site incompatible with normal anatomy, was considered 
abnormal.
The fi rst PET-CT performed after transplant showed abnor-
mal FDG uptake in 5 patients: 4 patients classifi ed as stable/
refractory and 1 patient in partial remission(PR) at pre-trans-
plant evaluation. No abnormal FDG uptake was observed in 4 
patients who showed PR before transplant. Response assess-
ment by IWCLL criteria performed at the same time of the fi rst 
PET-CT (at about 8 months after transplant), showed persistent 
disease in 8 patients (5 PET positive and 3 PET negative) and 
complete response in 1 patient (PET negative).

At the end of follow-up, all 4 patients with previously negative 
scans were still PET negative and are in complete remission by 
standard criteria. Similarly, all 5 patients with previously positive 
scans were still PET positive; of these, 1 died 27 months after 
RIC transplant for disease progression and 4 are alive with per-
sistent disease. From our preliminary data in a small series of 
CLL patients, the fi rst 18F-FDG PET-CT after transplant shows 
different metabolic fi ndings that refl ect the different pre-trans-
plant status and seem to predict the patient outcome earlier 
than clinical evaluation by standard criteria. PET-CT performed 
during follow-up is useful to assess disease status and to early 
detect disease progression.

P1162
Prior treatment with dasatinib followed by stem cell 
transplantation in patients with CML in advanced phases 
with BCR-ABL mutation
Y. Zhao, Y. Luo, Y. Tan, J. Shi, L. Liu, K. Wu, J. He, H. Huang
Zhejiang University School of Medicine (Hangzhou, CN)

Objectives: The prognosis for patients with chronic myeloid 
leukemia (CML) in advanced phases remains dismal, especially 
for those who develop ABL mutation. Administration of second-
generation tyrosine kinase inhibitors (TKI) might provide an 
effective approach for patients with BCL-ABL mutation, but it 
only offers short-time benefi t in most cases. Allogeneic stem 
cell transplantation (allo-SCT) seems the only curative therapy 
for advanced CML, and limited data exist on the effectiveness 
of allo-SCT combined with new TKI dasatinib. 
Methods: Five patients with BCR-ABL mutations in acceler-
ated phase (n=1) and blast crisis (n=4) were enrolled. All the 
patients had a history of chronic phase (CP) before enroll-
ment. Three patients progressed to advanced phases during 
imatinib treatment. The other two patients didn’t receive any 
TKIs during the CP. When progressing to blast crisis, imatinib 
was administered but showed no response. All the patients 
received dasatinib for a predetermined period, and then under-
went busulfan/cyclophosphamide based myeloablative allo-
SCT. ATG was used for those who received HLA-haploidentical 
transplantation. Cyclosporin, mycophenolate mofetil and short-
term methotrexate were used for graft-versus-host disease 
(GVHD) prophylaxis.
Results:
1. Patients were treated with dasatinib for 1-3months (median, 

2 months). At the time of transplant, all patients achieved 
complete hematological response and returned to CP, and 
two patients achieved partial cytogenetic response. Dasat-
inib was well-tolerated expect one patient who developed 
pleural effusion.

2. Donors were HLA-haploidentical related in two cases, HLA-
identical related in one case, and HLA-identical unrelated in 
two cases, respectively. All patients achieved complete donor 
stem cell engraftment. Two patients experienced grade III-
IV acute GVHD. Chronic GVHD (cGVHD) was observed in 
three patients, including one with extensive cGVHD. Only 
one patient died from pulmonary fungal infection while in 
complete molecular remission. After a median follow-up of 
6.5 months, four patients were alive with complete cytoge-
netic remission, including three in complete molecular remis-
sion. The relapse rate after allo-SCT was 0.

Conclusion: Myeloablative transplantation for imatinib-resist-
ant CML may have a satisfactory outcome when combined with 
dasatinib, which could provide a good quality of remission prior to 
transplantation and a curable opportunity after transplantation.
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P1163
Second-generation TKI prior to HCT in patients with 
chronic phase CML has no adverse infl uence on HCT 
toxicity and outcome
A. Piekarska (1), W. Prejzner (1), L. Gil (2), M. Bieniaszewska 
(1), M. Komarnicki (2), A. Hellmann (1)
(1)Medical University (Gdansk, PL); (2)University of Medical 
Sciences (Poznan, PL)

All chronic myeloid leukemia (CML) Ph(+) patients resistant 
to imatinib and second generation tyrosine kinase inhibitors 
(TKI), according to ELN recommendations, should be allo-
transplanted. Limited data exist whether second generation TKI 
given prior to allogeneic hematopietic cell transplantation (HCT) 
increase transplant-related toxicity and worsen the outcome 
of HCT.
The outcome of 15 CML patients treated with dasatinib or nilo-
tinib or both before HCT was retrospectively analyzed. At the 
time of transplant 9 patients were in chronic phase (CP) with 
no cytogenetic response and 6 patients in blastic phase CML 
(BP). Among these patients 9 had matched unrelated donors 
(MUD) and 6 had related donors. Stem cells source was periph-
eral blood in 13 cases and bone marrow in 1 case. 11 patients 
received myeloablative conditioning regimen and reduced inten-
sity conditioning (FluMel or MelTreoFlu) was given in 4 patients. 
All except 1 patient engrafted successfully with median time 
20 days (14-43 days). Severe transplant-related toxicity was 
observed in 2 (13,3%) cases: hepatic veno-occlusive disease 
(VOD) and multi-organ failure. 33,3% patients experienced 
acute graft versus host disease (GvHD), among them 2 in IV 
grade, and in 20% of patients chronic GvHD developed. 
Among 9 patients transplanted in CP 6 patients (66,7%) are 
alive with median follow-up 12 months (2-29 months). Whereas 
in the group of 6 patients transplanted in BP, 3 died of relapse, 
1 because of VOD and 1 due to GvHD in early post-transplant 
period.
Conclusion: Second generation TKI do not negatively effect 
transplant-related toxicity and outcome of the patients trans-
planted in the CP. Very poor outcome observed in the BP CML 
group of transplanted patients might have been caused by the 
advance stage of disease rather then TKI-related toxicity.

P1164
Lenalidomide and rituximab in combination with donor 
lymphocyte infusions show high effi cacy in a patient 
with early relapse of chronic lymphocytic leukaemia after 
allogeneic stem cell transplantation
M. Goerner (1), U. Hegenbart (2), M. Just (3), S. Boettcher (4), 
A. Bondong (2), A.D. Ho (2), P. Dreger (2)
(1)City Hospital (Bielefeld, DE); (2)University of Heidelberg 
(Heidelberg, DE); (3)Onkologische Schwerpunktpraxis 
(Bielefeld, DE); (4)2nd Dept. Medicine (Kiel, DE)

Patients with poor-risk chronic lymphocytic leukemia (CLL) 
relapsing after allogeneic stem cell transplantation (SCT) have 
limited therapeutic options and bad prognosis. Whereas for 
selected CLL patients failing conventional therapy the immun-
modulator lenalidomide has shown some effi cacy, no data are 
available for patients after allogeneic transplantation. Here we 
describe a 43-year old woman with fl udarabine-refractory CLL 
who did not respond to further salvage attempts with rituximab-
bendamustin and underwent SCT from a matched unrelated 
donor (10/10 allele level) while still suffering from resistant 
bulky lymphadenopathy. After conditioning with fl udarabine, 
busulfan, cyclophosphamide and ATG rapid engraftment could 
be achieved with no signs of acute GVHD. 8 weeks after trans-
plantation complete donor chimerism was seen, but minimal 
residual disease monitored by MRD-fl ow was still positive 
(0.09%) in peripheral blood. On day +125 peripheral lymphad-
enopathy and splenomegaly recurred. Despite rapid tapering of 
immunosuppression no GVHD could be triggered and consec-
utively systemic massive lymph node enlargement developed 

within 2 weeks. Lymph node biopsy as well as bone marrow 
aspiration both showed recurrence of CLL. In the absence of 
other reasonable therapeutic options, lenalidomide was started 
(15mg daily days 1-21) together with rituximab 325mg/sqm 
every 4 weeks. Treatment was very well tolerated, with grade 
III neutropenia being the only signifi cant adverse event. After 3 
cycles PR was achieved and we continued the treatment but 
added donor lymphocyte infusions (DLI, starting dose 5,1 x 106 
CD3+/kg) in escalating doses over the next 5 months. Lenalido-
mide / rituximab was interrupted during every fi rst 3 weeks after 
DLI. In the absence of any signs of GVHD, 8 months after start 
of lenalidomide and 11 months after SCT the patient achieved 
for the fi rst time complete remission and MRD negativity. She 
remained a complete donor chimera and currently in continuing 
CR 10 months after accomplishment of the lenalidomide-rituxi-
mab-DLI salvage regimen. No acute GVHD developed and the 
patient is in very good condition. 
Conclusion: Rituximab-lenalidomide-DLI can be highly effec-
tive in patients with bulky CLL relapsing after SCT. It remains 
to be settled, however, whether effi cacy of this regimen can be 
demonstrated in a relevant proportion of patients, and what the 
contribution of the “allo-effect” in this setting might be.

P1165
Donor lymphocyte infusions but not alemtuzumab induce 
long-lasting complete remission in T-PLL after allogeneic 
haematopoietic progenitor cell transplantation
A. Humpe (1), A. Günther (1), M. Brüggemann (2), R. Repp (3), 
T. Raff (2), M. Kneba (2), M. Gramatzki (1)
(1)Section of Stem cell and Immunotherapy (Kiel, DE); 
(2)Second Department of Medicine (Kiel, DE); (3)Bamberg 
Hospital (Bamberg, DE)

Objectives: T-cell prolymphocytic leukemia T-PLL is a disease 
with an unfavorable prognosis. Although introduction of the 
therapy with the CD52 antibody, alemtuzumab, led to a sub-
stantial improvement of remission induction and remission 
duration cure can usually only be achieved by an allogeneic 
transplantation (TX) of hematopoietic progenitor cells (HPC). 
We report a case that clearly demonstrates the superiority of 
immunological control of T-PLL by T-cells of the HPC donor in 
comparison to treatment with alemtuzumab. 
Case Report: In a 53 years old woman with a chronic hepatitis 
B virus infection T-PLL was diagnosed in 2006. Initial treatment 
with chemotherapy (fl udarabine, cyclophosphamide, mitox-
antrone) and alemtuzumab led to a short-lasting cytological 
remission. Therefore, a TX with peripheral blood HPC from a 
matched unrelated donor after conditioning with BEAM (BCNU, 
etoposide, cytosin-arabinoside, melphalan) and alemtuzumab 
was performed in May 2007. This led to a cytological and 
molecular (based on analysis of a patient-specifi c T-cell recep-
tor  rearrangement, sensitivity of at least 0.01% of analyzed 
nuclear cells) remission. On day +351 after TX, molecular anal-
ysis of PB revealed a relapse at the level of 0.16%. A treatment 
with alemtuzumab with a dose of 133mg led to a complete cyto-
logical and molecular remission. In parallel, on day +383 after 
TX a fi rst donor lymphocyte infusion (DLI) was given at a dose 
of 5x10E+05 CD3+ cells/kg of body weight (bw). On day +421 a 
second DLI with a dose of 1x10E+06 CD3+ cells/kg of bw was 
given but one week later analysis of the PB revealed again a 
molecular relapse of T-PLL at the level of 6.5x10E-04. On day 
+453 after TX DLI was further escalated and given at a dose of 
3x10E+06 CD3+ cells/kg of bw and a concomitantly measured 
MRD level of 3.7x10E-03. The MRD level further increased to 
2x10E-02 on day +469 after TX. One week later, the patient 
developed acute Graft-versus-host disease (GvHD) of the skin 
and on day +490 post TX no further MRD could be detected 
in PB. This cytological and molecular complete remission now 
lasts until day +1361 post TX without further immunological 
treatment or chronic GvHD. 
Conclusion: The presented case demonstrates that relapse of 
T-PLL after allogeneic TX can be managed and controlled for 
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long-lasting time periods by administration of escalating dos-
ages of DLI. Such immunological control of T-PLL is obviously 
superior to treatment with alemtuzumab.

Myelodysplasia

P1166
Immunosuppressive therapy with anti-thymocyte globin 
and cyclosporine A in patients with refractory cytopenia 
in childhood
A. Yoshimi-Nöllke, M.M. van den Heuvel-Eibrink, I. Baumann, 
M. Führer, B. Moerloose, M. Dworzak, J. Starý, M. Schmugge, 
M. Zecca, P. Nöllke, A. Fischer, F. Locatelli, B. Strahm, 
C. Niemeyer on behalf of the EWOG-MDS

Objective: Refractory cytopenia in childhood (RCC) is the most 
common subtype of pediatric myelodysplastic syndrome (MDS). 
In addition to allogeneic hematopoietic stem cell transplantation 
(HSCT), immunosuppressive therapy (IST) has recently been 
used as a treatment modality. Here we report the result of IST 
with anti-thymocyte globulin (ATG) and cyclosporine A (CSA) in 
a selected cohort of patients (pts) with RCC. 
Patients: Ninety-one pts (52 boys /39 girls) with RCC were given 
IST as fi rst line treatment. At diagnosis, the median age was 
9.8 (1.2-18.1) years. The median absolute neutrophil count 
(ANC) was 315 (0-3038) x10e9/L and most pts were transfu-
sions dependent for platelets (n=77) and/or red cells (n=66) at 
the start of IST. Bone marrow cellularity was low in 78 pts and 
normo/hypercellular in 8 pts. Cytogenetic analysis revealed a 
normal karyotype in 49 pts, an abnormal clone in 3 pts and no 
result in 39 pts. IST was started at a median of 67 (0-472) days 
after diagnosis. Fifty-four pts was given Thymoglobuline® (rabbit-
ATG), 33 pts Lymphoglobuline® (horse-ATG), and 4 pts others. 
The median follow-up after IST was 1070 (14 to 3747) days. 
Results: 57 (63 %) pts responded to IST at 6 months (complete 
response =normal blood count (CR): n=6, partial response (PR): 
n=51). Rabbit-ATG showed the similar response rate compared 
to horse-ATG (57.6% vs 68.5% p=n.s.). There were also no dif-
ferences in response according to age, days between diagnosis 
and IST and ANC at IST. Late response after 6 months was 
observed in 7 pts. Clonal evolution occurred in 6 pts (cumu-
lative incidence at 5 years =10.2%) including 3 pts with -7 or 
7q- aberrations. Seven responders experienced recurrent dis-
ease. One child developed clinical PNH. Thirty-fi ve pts (38%) 
received HSCT as the second line therapy. The overall and 
failure free survivals (FFS) at 5 years were 89.5% and 39.7%, 
respectively. At the time of the last follow-up, 25 pts (27%) had 
CR and 22 pts PR (24%). 
Summary: In this selected patient population with RCC, about 
60% of pts responded to IST. A normal blood count was achieved 
in 27 % of pts. This fi nding suggests that the immune system 
plays the key role in the pathophysiology of bone marrow failure 
in some pts with RCC. However, the FFS was around 40% and 
has not reached a plateau at 5 years after IST. Pts with RCC after 
IST continue to be at risk for disease progression and relapse 
and a considerable number of pts need second line HSCT.

P1167
Is there a graft-versus-MDS effect after haematopoietic 
allogeneic stem cell transplantation?
M. Remberger, J. Mattsson, Z. Hassan, H. Hägglund, K. Le 
Blanc, M. Machaczka, R. Olsson, B. Omazic, P. Svenberg, 
E. Hellström-Lindberg, P. Ljungman, O. Ringdén
Karolinska Institutet (Stockholm, SE)

We studied the effect of acute and chronic graft-versus-host on 
relapse incidence in patients with MDS after allogeneic stem 
cell transplantation.

Patients: Ninety-one patients with MDS and receiving an allo-
geneic hematopoietic stem cell transplantation (HSCT) at Karo-
linska University Hospital between 1992 and 2010 was studied. 
There were 50 males and 41 females with a median age of 39 
years (1-67), 28 (31%) were children <18 years. There were 
14 patients considered as low risk and 77 as high risk. Donors 
were a HLA-identical sibling in 36 cases, HLA-A, -B and –DR 
identical unrelated (MUD) in 46 cases and a mismatched unre-
lated in 9 cases. Most patients received CsA and MTX as GVHD 
prophylaxis. Median nucleated cell dose was 8.1x108/kg. Con-
ventional myeloablative conditioning (MAC) was given to 57 
patients and reduced intensity conditioning (RIC) to 34 patients. 
MAC mainly consisted of Busulfan (Bu) and cyclophosphamide 
(Cy) while RIC mainly consisted of Fludarabine and Bu. Anti-
thymocyte globuline (ATG) was given to 68 patients. 
Results: Relapse occurred in 23 patients at a median of 265 
days (60-3861). The cumulative incidence of relapse was 
24% after 5 years and 29% after 10 years. The cumulative 
incidences (CI) of relapse in patients with no (n=34), grade I 
(n=23), II (n=22) or III-IV (n=12) acute GVHD were 35%, 31%, 
21% and 17%, respectively (ns). In patients with (n=24) or 
without (n=56) chronic GVHD, CI of relapse was 25% in both 
groups. In patients with mild or moderate cGVHD, CI of relapse 
was 31% and 13% (ns). No combination of acute and chronic 
GVHD showed any effect on relapse. In multivariate analysis 
high age (HR 1.36, 95% CI 1.07-1.73, p=0.012) and female 
donor to male recipient (2.54, 1.16-5.75, p=0.02) were the only 
factors associated to relapse. Overall survival and relapse-free 
survival (RFS) after 10 years was 44%. RFS at 10 years in 
patients with no, grade I, II and III-IV acute GVHD was 40%, 
65%, 52% and 0%, respectively (p=0.01). No effect of chronic 
GVHD on RFS was found.
Conclusion: No effect of acute or chronic GVHD on relapse 
was found. We found no evidence of any statistically signifi cant 
graft-versus-MDS effect.

P1168
A benefi cial effect of rapid clearance of bone marrow 
blasts prior to stem cell transplantation on prolonged 
survival of advanced MDS patients
J. Cermak, M. Markova, A. Vitek, P. Cetkovsky
Institute of Hematology and Blood Transfer (Prague, CZ)

A retrospective analysis of infl uence of different clinical and 
laboratory parameters on disease outcome was performed in a 
cohort of 43 patients with advanced MDS( RAEB > 10% blasts 
+ RAEB-T according to the FAB classifi cation) who underwent 
allogeneic stem cell transplantation (SCT); 21 patients were 
transplanted with < 10% of bone marrow (BM) blasts after 1 
or 2 courses of induction followed by 1 or 2 courses of consoli-
dation chemotherapy (Group A), 22 patients were transplanted 
with > 10% BM blasts either treated with prior chemotherapy 
or transplanted up-front with intensifi ed conditioning (Group B). 
Higher age (57.5v.s.35 years) and higher incidence of adverse 
karyotype were the only signifi cant differences between Group 
B and Group A. Median survival of all transplanted patients 
was 35,5 months with a signifi cant difference between Group 
A and B (57,5v.s.18,0 months, p=0.017). Estimated 3 year and 
10 year survival were 53,5% and 41,9% respectively for all 
patients with and also differed signifi cantly between Group A 
and B (71,4% and 57,1% for Group A and 36,4% and 27,3% 
for Group B). Complete remission (CR) rate was 44,2%, 18,6% 
patients relapsed (14,3% in Group A and 22,7% in Group B). 
No difference in survival was observed between patients with 
> 10% BM blasts transplanted either after chemotherapy or 
up-front. Univariate analysis using Kaplan-Meier curves and 
log-rank2 test revealed as signifi cant variables affecting over-
all survival: achievement of CR (p=0.007), < 10% BM blasts 
prior SCT (p=0.011), SCT performed < 4 months after diag-
nosis (p=0.031) and absence of relapse (p=0.046). Independ-
ent variables for determining overall survival (studied by Cox 
regression multivariate analysis) were: SCT performed < 4 
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months after dg. (p=0.003), achievement of CR (p=0.01) and 
age < 50 years (p=0.044). None independent variable deter-
mining occurrence of relapse was found. Conclusions: combi-
nation chemotherapy leading to a rapid clearance of BM blasts 
below 10% followed by immediate SCT represented the best 
treatment option for younger patients with MDS with > 10% BM 
blasts. Patients transplanted with > 10% BM blasts at the time 
of SCT had signifi cantly inferior outcome either transplanted 
after previous chemotherapy or up-front with intensifi ed con-
ditioning. In this subset of patients, a possible benefi t of addi-
tion of hypomethylating agents to the treatment schedules prior 
SCT should be studied.

P1169
Allogeneic stem cell transplantation in patients with 
therapy-related MDS/AML following treatment with 
radioiodine
T. Schroeder (1), N. Kröger (2), A. Kuendgen (1), U. Platzbecker 
(3), F. Zohren (1), R. Haas (1), R. Fenk (1), U. Germing (1), 
G. Kobbe (1)
(1)University Hospital (Düsseldorf, DE); (2)University Hospital 
Hamburg Eppendorf (Hamburg, DE); (3)University Hospital 
(Dresden, DE)

Development of therapy-related MDS/AML (tMDS/tAML) after 
radioiodine treatment is a rare late effect and has been reported 
only sporadically. Patients with tMDS/tAML are often referred for 
consideration of allogeneic stem cell transplantation (allo-SCT). 
However, there a no data focussing specifi cally on allo-SCT as 
potentially curative option in patients (pts) with radioiodine-
induced tMDS/tAML. 
We here report on 10 pts (median age: 57 years, range: 19-
66 years) who underwent allo-SCT for tMDS/tAML following 
radioiodine-therapy for benign (n=5) or malignant (n=4) thyroid 
diseases or carcinoid (n=1). Time from primary diagnosis to 
tMDS/tAML was 55 months (mo, range: 16-440 mo) and from 
tMDS/tAML to allo-SCT 6 mo (range: 3-22 mo). 
At transplant, 6 pts had tAML (3 evolved from tMDS) and 4 
pts had MDS (1 RCMD, 2 RAEB I, 1 RAEB II). IPSS was int-
1/-2 in 3 pts and high in 1 pts. Six pts had intermediate-risk 
cytogenetics and 4 pts had high-risk cytogenetics. Seven pts 
had received induction therapy prior allo-SCT, of which 5 pts 
had primary induction failure. One pt suffered from 1st relapse, 
1 pt was in CR1, while 3 pts were untreated. Thus, with regard 
to OS 8 pts had to be classifi ed as being at high and 2 pts as 
moderate risk according to the EBMT risk model (Kröger et 
al., 2009).
Eight pts received a reduced intensity conditioning regimen, 
while standard dose conditioning was used in 2 pts. Three pts 
received grafts from related and 7 pts from unrelated donors. 
Stem cell source was PB in 8 pts, BM and CB in 1 pt, respec-
tively. Following allo-SCT all pts engrafted. Median OS from 
allo-SCT is 12.5 mo (range 1-25 mo). Currently 3 pts (33%) 
are alive with a median follow-up of 12 mo (range 2-20 mo). 
Relapse occurred in 5 pts (50%) at a median of 119 days (40-
232 days) after allo-SCT and all of them died. Two pts died as 
a consequence of TRM.
Comparing this group with a non-transplant group of another 
23 pts with radioiodine-induced tMDS/tAML from our institution, 
allo-SCT did not translate into a better OS as calculated from 
diagnosis (allo-SCT: 21 mo, 95% CI 10 -33 mo vs 28 mo, 95% 
CI 2-55 mo, p= .405).
Concluding from our cohort, tMDS/tAML after radioiodine treat-
ment is a considerable late effect associated with a poor prog-
nosis even after allo-SCT despite a few patients with ongoing 
remission. This warrants further evaluation in a larger group of 
patients.

P1170
Dendritic cell, monocyte, B and NK lymphoid defi ciency: 
a novel but potentially fatal haematological disorder cur-
able with haematopoietic stem cell transplantation
V. Bigley (1), M. Haniffa (1), S. Doulatov (2), X.N. Wang (1), R. 
Dickinson (1), N. McGovern (1), L. Spence (1), S. Pagan (1), 
C. Carey (3), I. Dimmick (1), I. Chua (4), J. Wallis (3), J. Lordan 
(3), C. Morgan (5), D.S. Kumararatne (6), R. Doffi nger (6), M. 
van der Burg (7), J. van Dongen (7), A. Cant (3), G. Jackson 
(3), J.E. Dick (2), S. Hambleton (1), M. Collin (1)
(1)Newcastle University (Newcastle upon Tyne, UK); 
(2)University of Toronto (Toronto, CA); (3)Newcastle Hospitals 
NHS Foundation Trust (Newcastle upon Tyne, UK); (4)Royal 
Free Hospital (London, UK); (5)Royal Brompton Hospital 
(London, UK); (6)Addenbrookes Hospital (Cambridge, UK); 
(7)Erasmus Medical Centre (Rotterdam, NL)

We describe a novel syndrome of dendritic cell (DC), monocyte, 
B and NK lymphoid (DCML) defi ciency. The disorder presents 
in the 2nd to 4th decades of life and confers susceptibility to 
mycobacterial and viral infection, autoimmunity, pulmonary 
alveolar proteinosis (PAP) and acute leukaemia. In four cases, 
although the only signifi cant abnormality on automated blood 
count was monocytopenia, we have shown that DC, B- and 
NK-cells are also depleted. These defi ciencies are mirrored in 
tissues by absence of DC, with the exception of tissue mac-
rophages and epidermal Langerhans cells which persist. DC 
defi ciency is associated with disrupted immune regulation with 
reduction of circulating regulatory T cells in the context of mas-
sive elevation of serum fms-like tyrosine kinase receptor-3 
(Flt3) ligand.
Despite normal bone marrow cytology, histology and cytoge-
netic analysis, fl ow cytometric analysis of the CD34+ compart-
ment revealed complete absence of multi-lymphoid progenitors, 
and depletion of granulocyte macrophage progenitors, consist-
ent with a primary bone marrow disorder. Our centre performed 
allogeneic Hematopoietic Stem Cell Transplantation (HSCT) for 
two patients, prior to the development of malignancy. The fi rst 
entered transplant on treatment for chronic, disseminated BCG 
infection. The second was transplanted with respiratory failure 
secondary to PAP, necessitating non-invasive ventilation. Both 
received grafts from unrelated donors with fl udarabine/busul-
phan-based conditioning and graft versus host disease (GvHD) 
prophylaxis with alemtuzumab, mycophenolate mofetil and/or 
ciclosporin. BCG infection resolved and respiratory symptoms 
improved shortly after engraftment in patients 1 and 2 respec-
tively. At day 100 post transplant, patient 2 required oxygen 
only on exertion and chest radiography revealed marked 
improvement of lung pathology. Analysis of blood and skin at 
3 months showed reconstitution of all PB and tissue DC sub-
sets. Both patients remain alive and well with no chronic GvHD. 
Two subjects have not received HSCT: one died suddenly of 
H1N1 virus; the second has ongoing HPV infection, recurrent 
erythema nodosum and bacterial skin infections.
In summary, DCML defi ciency is a primary haematological 
condition that may present as an isolated monocytopenia with 
diverse clinical symptoms. It is potentially fatal due to infection, 
PAP or transformation to acute leukaemia. HSCT represents an 
effective treatment where life-threatening complications occur.

P1171
Results of allogeniec haematopoietic stem cell transplan-
tation in children and adolescents with myelodysplastic 
syndrome. Single-centre experience
M. Tretyakova, N. Stancheva, E. Semenova, S. Razumova, 
A. Borovkova, A. Kozlov, T. Bykova, S. Shiryaev, 
L. Zubarovskaya, B. Afanasyev
SPb State I. Pavlov Medical University (St. Petersburg, RU)

Background: Myelodisplastic syndrome (MDS) is a very rare 
hematological malignancy in childhood, its prognosis is very 
poor without allogeneic haematopoietic stem cell transplantation
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(allo-HSCT). Allo-HSCT is the only potentially curative treat-
ment for MDS in children and young adults.
The aim of this study: To evaluate effi cacy of allo-HSCT in chil-
dren and adolescents with myelodisplastic syndrome.
Patients and methods: Allo-HSCT received 21 patients (pts) 
with MDS; refractory anemia (n=1), refractory anemia with 
ringed sideroblasts (n=2), refractory anemia with excess of 
blasts (n=8), refractory cytopenia with multilineage dysplasia 
(n=1), juvenile myelomonocytic leukemia (n=1), acute myeloid 
leukemia (AML) secondary to MDS (n=8). HLA-matched sibling 
HSCT (n=2), matched unrelated HSCT (n=13) and alternative 
HSCT (haploidentical (n=5), cord blood (n=1)) were performed. 
Bone marrow (n=9), peripheral blood stem cells (PBSC) (n=8), 
bone marrow and PBSC (n=4) were used as source of hemat-
opoietic stem cells. The median age at transplant was 9,6 
years (range 1- 19). Male/female ratio was almost 1:1 (11/10). 
Among all pts 6 revealed monosomy 7 in cytogenetic exami-
nation. Reduced intensity conditioning regimen (RIC) received 
14 pts, myeloablative conditioning (MAC) received 7 pts. MAC 
consisted Busulfan (Bu) 16 mg/kg + Cyclophosphamide 120 
mg/kg. RIC included Fludarabine (Flu) 150 mg/m2 + Melphalan 
(Mel) 140 mg/m2 in 3 pts, Flu 150-180 mg/m2 + Bu 8mg/kg in 
10 pts, Flu 150 mg/m2 + Mel 140 mg/m2+ Thiotepa 10 mg/kg 
in 1 pt.
Results: Engraftment was at day + 17 (range 12-32). Primary 
non engraftment was 33% (7 pts with excess of blasts or trans-
formation in AML). The estimated 1-year overall survival (OS) 
was 43%. In patients with bone marrow HSCT, peripheral blood 
HSCT 1-year OS were 77% and 25%, respectively. 1-year OS of 
MAC allo-HSCT recipients and RIC allo-HSCT recipients were 
50% and 40%, respectively. Patients with monosomy 7 had 
1-year OS of 14% and patients with other cytogenetic abnor-
malities or with normal karyotype had 1-year OS of 57%.
Conclusions: Allo-HSCT is an effective treatment option for 
MDS in children and adolescents. The use of bone marrow 
compared to PBSC may be more benefi cial in MDS patients. 
MAC allo-HSCT patients showed better 1-year OS in compari-
son with RIC allo-HSCT patients. Monosomy 7 positive patients 
have unfavorable prognosis.

P1172
Retrospective analysis of 5-azacitidine as induction 
therapy prior to haematopoietic stem cell transplantation
V.T. Potter, V.J. Tindell, L. Jeyaraj-Nallathambi, M. Doorga, 
L. Reiff-Zall, A. Ho, J. Hayden, J. Marsh, R. Ireland, A. Pagliuca, 
G. Mufti, Z. Lim
Kings College Hospital (London, UK)

Allogeneic haematopoietic stem cell transplantation(HSCT) is a 
potentially curative treatment for patients with high-risk myelo-
dysplastic syndromes. While low disease burden (<5% blasts) 
at time of HSCT is associated with more favourable outcome, 
the most appropriate pre-HSCT induction remains to be deter-
mined. Novel agents such as 5-azacitidine (5-aza) may offer 
an advantage over intensive chemotherapy in terms of reduced 
toxicity while allowing time for donor identifi cation. We per-
formed a retrospective analysis of patients treated with 5-aza 
pre-HSCT with to assess transplant outcomes. 
15 MDS/AML patients with median age of 57 yrs (range (R) 
36-69) received pre-HSCT induction with 5-aza. Diagnosis 
included RAEBI (6), RAEBII (4), CMML (1), hypoplastic MDS 
(1), and RCMD (3). Cytogenetics at diagnosis were good/nor-
mal=3, intermediate=1, poor-risk=11. Median number of cycles 
of 5-aza was 7 (R:6-30). 5 patients had disease progression 
during 5-aza and required induction chemotherapy pre-HSCT. 
At HSCT all patients had <5% blasts, 7 patients had persistent 
cytogenetic disease. Donors included related (n=6), unrelated 
(n=7), cord (n=2). All patients received in-vivo T-cell depletion, 
with non-myeloablative (NMA) (n=7) and myeloablative (MA) 
(n=8) protocols. 
All patients had neutrophil engraftment at a median of 12 days 
(R:9-19).Of 11 patients with available donor chimerism at 

day 30, all had CD15 full donor chimerism (FDC), and 8 had 
CD3 FDC.Median OS is 192 days (R:97-694) and median DFS 
170 days  (R:28-415). OS and DFS at 1yr is 40%±16% and 
31%±12% respectively. At last follow-up, 5 patients remain 
alive (4 in remission) and 4 relapsed. Cause of death included 
GVHD/sepsis/CMV (4), relapse (2), pancreatic cancer (1), 
PTLD(1), respiratory failure (1) and unknown (1).Residual 
cytogenetic disease, diagnosis, donor type, and conditioning 
(MA vs RIC) had no infl uence on 1yr OS or DFS. A total of 
67% (n=10) developed GVHD, 5(33%) with acute GVHD (3 
with grade III-IV) and 7(47%) with chronic GVHD(all moderate 
to severe).
Our experience to date indicates 5-aza pre-HSCT is feasible 
with an acceptable incidence of relapse post-HSCT. Despite a 
median of 7 cycles of 5-aza pre-HSCT, the majority of patients 
had persistent cytogenetic disease at time of HSCT. Although 
5-aza may provide an effective bridge to transplant it is notable 
that 33% of patients required additional pre-HSCT chemother-
apy. Further prospective studies comparing 5-aza with inten-
sive induction chemotherapy prior to HSCT are warranted.

P1173
Hypomethylating therapy with decitabine prior to 
allogenic BMT for MDS/AML patients
E. Morozova, Y. Rudnitskaya, M. Tretyakova, N. Mamaev, 
T. Gindina, B. Afanasyev
I.P. Pavlov State Medical University (St. Petersburg, RU)

Decitabine (Dacogen) (Dac) is a hypomethylating agent with 
activity in myelodysplastic syndromes (MDS). It is unknown 
whether treatment with the drug before allo SCT will increase 
the toxicity of the preparative regimen. Novel non-intensive 
treatment options in MDS patients planned for allografting, with 
the goal of down - standing disease and bringing time to trans-
plantation are presently being developed.
We analysed the outcome of 9 MDS/AML patients (median age 
39, range 18-54 years) were underwent an allogenic BMT from 
sibling (n=2), haplo (n=2) or unrelated donors (n=7) after prior 
therapy with Dac. At diagnosis 7 had high risk MDS by interna-
tional prognostic scoring system, 2 – AML. 8 had a non-myelo-
ablative, 1 ablative regimen.
The source of stem cells was bone marrow in 4, peripheral 
blood 2, both – 2.
The patients had received Dac for a median of 4,7 cycles (range 
1-9) and a median duration of treatment of 6,3 month (range 1-
13). Dac was well tolerated without severe complication.
Best response to Dac were: CR in 1( patient with AML), PR – 1 
(patient with MDS), stabilization- 7 (6-with MDS, 1 with AML).
The median time between completion of Dac and transplan-
tation was 7 months (range 2,5–14 month). At the time of 
transplantation 1 patient was in PR, 6 patients were in SD, 
2 in PD. Mean CD 34+/kg cells count was 4,4 x106 cells (range 
1,0–9,7).
8 patients engrafted and only one had primary engraftment fail-
ure (the patient with haploBMT). Mean time to neutrophil and 
platelets engraftment was 19 days (range 12–32) and 20 days 
(range 11–35) respectively . 3 patients (37%) developed acute 
GVHD (grade II), 2 chronic GVHD (22%). 5 patients were in 
CR within 100 days after transplantation. With a follow up of 19 
months ( range 1,4- 18,7 months) 5 patients are alive : 4 in CR, 
1- after the second alloBMT, 4 died (1 –PD, 1- chronic GVHD, 
1- thrombocytic thrombocytopenic purpura (TTP), 1- graft fail-
ure). TRM on day +100 was 23%. No TRM on day + 100 was in 
group of patients with HLA match donors.
Conclusion: The prior therapy with a hypomethylating agent 
Decitabine is feasible, allow to achive the complete remissions 
in same patients before alloBMT. This drug shows no unex-
pected toxicity, does not increase complications after trans-
plantation and appears to be a part of pretransplant strategy in 
MDS/AML patients.
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P1174
Outcome of children with severe and very severe acquired 
aplastic anaemia refractory to 2 courses of intensive 
immunosuppressive therapy
A. Novichkova, A. Maschan, V. Goronkova, G. Solopova, 
V. Solopova, L. Khachatrian, V. Sinitsyna, D. Baidildina, 
N. Petrova, E.V. Skorobogatova, E. Trakhtman, P. Shipitzina, 
N. Balashov
Federal Research Center for Pediatric Hematology, Oncology 
and Immunology (Moscow, RU)

Introduction: Although results of intensive immunosuppres-
sive therapy (IST) with antithymocyte globulin (ATG) and 
cyclosporine A (CsA) in children with severe and very severe 
aplastic anemia (SAA and vSAA) are comparable with those of 
HLA-identical stem cell transplantation (SCT), 20-30 % pts fail 
to recover hematopoiesis after 2 courses of IST. Here we report 
on the outcome of children with AA refractory to 2 courses of 
ATG. 
Patients and methods: One hundred fi fty three children (median 
age 10,9 mo) with SAA and vSAA were enrolled into the study of 
IST during 1999-2009. Hematological response was achieved 
after the fi rst course of ATG (horse 133, rabbit 19, goat 1) in 83 
(58,5%) pts, 11 pts died and 59 failed to respond. Of 59 non-
responders 4 underwent SCT, 1 received alemtuzumab (Alem) 
and 53 got 2d course of ATG. Twenty four pts (45%) achieved 
response, while 29(55%) proved refractory. Results. Of 29 
refractory pts 8 died before further therapy became possible, 11 
underwent unrelated HLA-matched SCT and 10 survived. Ten 
pts received further attempts of immunosuppressive therapy: 
5 received third ATG, 2 – Alem, 2-fl udarabine (Flu) and 1 high 
dose of cyclophosphamide (Cy). Of the 5 recipients of 3d ATG 
2 responded and alive, three did not respond and got SCT (1) 
or alem (2). 
One of two pts who received Flu responded, as did two pts 
who received Alem. The recipient of Cy responded, but quickly 
relapsed and died. Overall survival was 10/11(90%) after SCT 
and 8/18(44%) in non-SCT group.(p<0,05) Conclusions. Unre-
lated HLA-matched SCT is superior to further IST, although 
continuation of immunosupression with Alem or ATG may res-
cue some children with SAA and vSAA refractory to 2 courses 
of ATG+CsA.

P1175
Comparative survival between younger patients with 
poor risks and older patients with favourable factors in 
haematopoietic stem cell transplantation for adult aplastic 
aanemia
H. Kim, S.-K. Park, J.-Y. Kwak, B.-S. Kim, S.-H. Kim, S. Bae, 
S.-K. Sohn, H.-J. Shin, C.-W. Jung, J.-H. Won, S.-S. Yoon, 
D.-Y. Jo, Y.D. Joo, J.-H. Choi, M.-S. Hyun, K.-H. Lee on behalf 
of the Korean Society of Blood and Marrow Transplantation

Younger age is an important favorable prognostic factor to 
undergo HSCT in adult patients with aplastic anemia (AA), 
however other pre-transplant favorable factors can be more 
important than age factor. We speculated that the age factor 
could be overcome when other pre-transplant risk factors were 
favorable even in older patients. In this study we analyzed pre-
transplant risk factors including the age factor and compared 
the survival between poor risk younger patients group and 
favorable older patients group in HSCT of adult AA. A total 225 
adult AA patients who had undergone HSCT were enrolled in 
this study. The age at the time of HSCT in 57 patients were 
over 40 yrs (elderly group) and 168 patients were less than 40 
years (younger group). We explored the pre-transplant prog-
nostic factors on survival (Table 1). Age at alloHSCT  40 years 
(p=0.007), time from diagnosis to HSCT (p=0.008), sibling 

donor (p=0.002), HLA matching (p=0.019), ABO incompatibil-
ity (p=0.055), prior PC transfusion  86 U vs >86 U (p=0.063) 
were favorable risk factors on survival. Mutivariate analy-
sis revealed age at alloHSCT >40 years (HR 0.403, 95% CI 
0.227-0.715; p=0.002), time from Dx to alloHSCT >6 months 
(HR 0.464, 95% CI 0.247-0.872; p=0.017) and unrelated donor 
(HR 0.524, 95% CI 0.294-0.933; p=0.028) were signifi cantly 
poor prognostic factors for survival. Prognostic factors among 
patients over 40 yr were analyzed (Table 2). Only age over 50 yr 
were a signifi cantly poor risk factor on survival (HR 0.307, 95% 
CI 0.126-0.748; p=0.009). We compared the survival between 
younger group with poor risk factor and older group with good 
prognostic group. There were no survival differences between 
younger group who had received from sibling donor and older 
group who had received from unrelated donor (p=0.850). Also 
no difference was found between younger group who was time 
from Dx to SCT < 6M and older group who was time from Dx 
to SCT > 6M (p=0.905). 
These fi ndings suggested that good prognostic factors (sibling 
donor and time from Dx to SCT < 6M ) could overcome the 
age factor especially under 50 years old patients. In conclu-
sion, when the patient’s age is under 50 years and has a sibling 
donor, alloSCT should not be delayed.
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P1176
Increasing the dose of rabbit-ATG does not lead to a 
higher response rate in the fi rst-line treatment of severe 
aplastic anaemia
C.J.M. Halkes, A. Brand, P.A. von dem Borne, E.W. Marijt, 
R. Willemze, J. Veelken, J.H.F. Falkenburg
LUMC (Leiden, NL)

Immunosuppressive treatment (IST) with horse anti-thymo-
cyte globulin (h-ATG) and cyclosporine has been used for 
patients with aplastic anemia (AA) who are not candidate for 
allogeneic stem cell transplantation (alloSCT). H-ATG became 
unavailable in Europe and since 2008, rabbit ATG (r-ATG) is 
used. A prospective randomized trial by NIH showed r-ATG to 
be inferior to h-ATG (hematological response (HR) rates at 6 
months 35% versus 69%, respectively). Moreover, patients 
treated with r-ATG showed a lower overall survival, mainly due 
to high mortality after alloSCT as 2nd or 3rd line treatment. In 
the absence of dose fi nding studies, r-ATG 3.75 mg/kg/day for 
5 days is advocated. Data from a Spanish national study sug-
gested that the effi cacy of r-ATG could be improved by increas-
ing the dose. However, high dose r-ATG has been associated 
with EBV-related disease. We compared the response rate of 
h-ATG and high dosed r-ATG (5 mg/kg/day for 5 days) in 22 
transfusion-dependent acquired AA patients treated between 
2000 and 2010 in our hospital.
Until 2008 13 patients (10 males, median age 31) received 
h-ATG. From 2008 onwards, 9 patients (6 male, median age 
33) were treated with Thymoglobulin (r-ATG) 5 mg/kg/day for 
5 days. Cyclosporine was started in all patients at day 1 with 
target plasma concentration of 150-250 ug/L). Complete HR 
(CHR) was defi ned as normalization of blood counts. Partial 
HR was defi ned as transfusion independency without CHR. 
After 6 months, overall HR was observed in 9 (69%) patients 
treated with h-ATG and in 3 (33%) with r-ATG. 3/13 patients 
treated with h-ATG and 0/9 patients treated with r-ATG devel-
oped a CHR. No EBV reactivations occurred after r-ATG. Of the 
6 non-responding r-ATG patients, 5 underwent alloSCT as 2nd 
line treatment. One patient died of the complications of acute 
GVHD, whereas the other 4 transplanted patients are in CR 
without GVHD (median follow-up of surviving patients after SCT 
495 days, range 280-693).
In conclusion, treatment with r-ATG 5 mg/kg/day for 5 days 
results in a similar response rate of 33% as recently published 
for lower dosed r-ATG, whereas patients treated with h-ATG 
had a response rate of 69%, comparable to published results. 
These results illustrate the need to re-introduce h-ATG in 
Europe for optimal treatment of AA patients.

P1177
GvHD prophylaxis with or without MTX in patients receiving 
sibling transplants for SAA. Impact on graft failure
J. Passweg, M. Wysocki, C. Flynn, G. Socié, A. Bacigalupo, 
R. Oneto, A. Tichelli, E.T. Korthof, H. Schrezenmeier, M. Aljurf, 
R.M. Hamladji, C. Dufour, J. Marsh on behalf of the WPSAA of 
the EBMT

This is a study on 2392 patients receiving sibling transplants 
1980-2009 for aplastic anemia using either marrow (1972, 82%) 
or peripheral blood (420, 18%), thus excluding recipients of cord 
blood and excluding T-cell depleted transplants in order to ana-
lyze the impact of added methotrexate (MTX) (1504, 63%) as 
compared to GvHD prophylaxis with cyclosporine (CSA) alone 
(888, 37%) on the risks of graft failure. In aplastic anemia the 
rate of graft failure remains higher than in other diseases and it 
was hypothesized that MTX might be exerting a posttransplant 
immunosuppressive effect reducing graft failure risks. Second-
ary outcomes are the incidence of GvHD and survival in the 2 
cohorts.
There were signifi cant differences among groups. Median 
age was 17 (<1-70) in patients without MTX and 21 (<1-
67) in patients with MTX (p<0.0001). The median year of 

transplantation was 1993 for patients without and 1999 for 
patients with MTX (p<0.0001). Median delay from diagnosis to 
transplantation was 131 days without and 117 days with MTX 
(p=0.03).In patients transplanted with peripheral blood 71% 
had MTX as compared to 61% with marrow (p<0.0001). 
Median time to neutrophil engraftment was 16 (15-17) days 
without and 19 (18-20) days with MTX (p<0.0001) (Figure). 
There were no signifi cant differences in the frequencies of pri-
mary nonengraftment 2.2% without and 3.5% with MTX or late 
graft failure 0.9% without and 1.4% with MTX. The probability 
of grade II-IV acute GvHD by d100 was 22 + 3% without and 
12 + 2 (p<0.0001) with MTX in univariate analysis and survival 
at 5 years was 73 + 3% without and 78+ 2% (p< 0.008) with 
MTX. This survival benefi t, however disappeared in multivari-
ate analysis after adjustment for patient age, year of transplant, 
interval from diagnosis to transplant and stem cell source.
Conclusions: GvHD prophylaxis with MTX delays engraft-
ment by approximately 3 days. There is no evidence that 
GvHD prophylaxis with MTX decreases the rate of early or 
late graft failure in patients with SAA receiving identical sib-
ling HSCT. Given the evidence of effectivenes of MTX for 
GvHD prophylaxis in randomized trials the use of MTX is 
clearly recommended.

P1178
Biological and functional characterization of ex vivo 
expanded BM-derived MSCs from Fanconi anaemia 
patients
M. Mantelli (1), V. Achille (1), G. Arrigo (2), F. Novara (2), 
M.A. Avanzini (1), R. Maccario (1), E. Lenta (1), A.M. Cometa 
(3), P. Comite (4), A. De Silvestri (1), O. Zuffardi (2), F. Locatelli 
(3), M.E. Bernardo (3), M. Zecca (1)
(1)IRCCS Policlinic S. Matteo (Pavia, IT); (2)University of Pavia 
(Pavia, IT); (3)Children’s Hospital “Bambino Gesù” (Rome, IT); 
(4)University of Rome (Rome, IT)

Objective: Fanconi Anemia (FA) is a genetically and phe-
notypically heterogeneous, autosomal recessive disorder 
characterized by various degree of pancytopenia, congeni-
tal malformations and predisposition to develop malignan-
cies. Alterations in the hematopoietic microenvironment of FA 
patients have been reported, but little is known on the com-
ponents of their marrow stroma, in particular on mesenchymal 
stromal cells (MSCs). In the present study, we functionally and 
genetically characterized FA-derived MSCs (FA-MSCs). 
Methods: MSCs were isolated and expanded ex vivo from 
bone marrow (BM) of 10 FA patients (mean age 7, range 
2-10 years). Clonogenic effi ciency (CFU-F), proliferative capacity 
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(cumulative cell count), morphology, immunophenotype (fl owcy-
tometry), differentiation potential and ability to suppress in vitro 
proliferation of lymphocytes to phytohemagglutinin (PHA) were 
analysed. Genetic stability of MSCs was studied by both array-
comparative genomic hybridization (array-CGH) and conven-
tional karyotype. Results were compared with those obtained 
from BM-MSCs of 9 age-matched healthy donors (HD). 
Results: CFU-F frequency was signifi cantly lower (p=0.023) 
in FA-MSCs compared to HD-MSCs (mean±SD:3±2 and 
5±1, respectively), while proliferative capacity and surface 
immunological markers did not differ. FA-MSCs displayed 
the typical spindle-shaped morphology and were able to dif-
ferentiate into both adipocytes and osteoblasts. Both in the 
autologous (FA-MSCs/FA-PBMCs) and allogeneic (FA-MSCs/
HD-PBMCs) settings, FA-MSCs inhibited in vitro proliferation 
of lymphocytes to PHA by up to 39% and 61%, respectively; 
whereas in the autologous (HD-MSCs/HD-PBMCs) and allo-
geneic (HD-MSCs/FA-PBMCs) settings, HD-MSCs reduced 
PBMC proliferation by up to 95% and 90%, respectively. Array-
CGH analysis carried out in all ex vivo expanded FA-MSCs 
did not exhibit chromosomal abnormalities, while conventional 
karyotype showed chromosomal breakages (not detected in 
HD-MSCs) in 3/3 patients evaluated. Chromosomal break-
ages were different in every metaphase and they were not 
related to culture passages. 
Conclusion: Our results indicate that, as compared to HD-
MSCs, FA-MSCs show an impaired capacity to suppress in 
vitro T cell proliferation in response to mitogenic stimuli and 
display chromosomal fragility, characteristic of FA-hematopoi-
etic cells. Whether these functional and genetic defects are 
involved in the pathophysiology of the disease remain to be 
investigated.

P1179
The Italian Registry of paediatric acquired aplastic 
anaemia: a retrospective survey
P. Saracco, A. Lorenzati, R. Oneto, A.P. Iori, M. Pillon, G. Russo, 
G. Nardi, B. Martire, S. Cesaro, P. Farruggia, D. Longoni, 
F. Tucci, S. Ladogana, M. Zecca, A. Misuraca, D. Onofrillo, 
A. Locasciulli, C. Dufour on behalf of the AIEOP Bone marrow 
failure Study Group

Objectives: Aplastic anemia (AA) is a rare acquired bone mar-
row failure disorder (2 cases/million/year) and data collec-
tion on epidemiology and treatment from national registries is 
needed. Immunosuppressive therapy (IST) with antithymocyte 
globulin (ATG) and cyclosporin (CyA) is standard treatment 
when lacking a family donor. Addition of granulocyte colony 
stimulating factor (G-CSF) may shorter neutrophil recovery but 
its prolonged use can increase risk of clonal disease. Results 
of hematopoietic stem cells transplantation (HSCT) from a 
matched unrelated donor (MUD) in AA have improved by using 
a reduced intensity conditioning regimen. Recently EBMT and 
AIEOP guidelines suggest MUD HSCT in young patients with 
severe AA who do not respond to fi rst treatment (I-IST). Aim 
of the study is to report on compliance to EBMT and AIEOP 
guidelines by analyzing data from the newly implemented Ital-
ian Registry of pediatric AA (by a modifi ed EBMT-PROmisE 
database). 
Methods. The Registry started patient enrollment in 2010 
including children (0-18 years) with AA consecutively diag-
nosed at AIEOP and other non pediatric centres and treated 
with IST (prospective Registry from 2009, now in progress with 
a total of 19 participating centres; retrospective survey per-
formed among AIEOP centres from 1999 to 2009, with total of 
120 patients). 
Results: We report on preliminary data analysis on 75/120 
patients (1999-2009): 50 males, 25 females, median age 9,2 
years. All were treated with IST according to EBMT/AIEOP pro-
tocol and all but 18 received G-CSF. Response to I-IST was 
achieved in 35/75 (46,6%) by day +180; among the remain-
ing 40 patients, 21 (52,5%) received II-IST (nine (42,8%) are 

alive and responders; 12 (57,2%) non-responders underwent 
HSCT and 10 of them are alive); 19 non responders to I-IST 
(47,5%) received HSCT, 16 are alive (84,2%) and 3 died for 
HSCT related complications. Clonal evolution occurred in 
3 patients. Relapse occurred in 2 out of 35 responders (5.7%):1 
received HSCT and 1 died for infection. At last follow up 
42 patients are alive and in remission post-IST (20 off treatment 
and 22 on CSA), one died for infection after relapse, 27 are 
alive post HSCT, and 5 died after HSCT. 
Conclusion: In Italy AA children were treated with IST with 
full compliance to AIEOP/EBMT guidelines; HSCT was per-
formed in almost half of non responders to I-IST, in alterna-
tive to II-IST. The Registry will be in the future a useful tool for 
prospective studies.

P1180
Allo-HCT from MUD/MRD as a curative treatment 
in paroxysmal nocturnal haemoglobinuria
M. Markiewicz (1), M. Dzierzak Mietla (1), P. Zielinska (1), 
E. Mendek Czajkowska (2), A. Koclega (1), S. Kyrcz Krzemien (1)
(1)Medical University of Silesia (Katowice, PL); (2)Institute of 
Hematology and Transfusiology (Warsaw, PL)

Allo-HCT is the only curative treatment for PNH, although 
outcomes presented in the past were controversial. Thus it is 
important to re-evaluate results of allo-HCT in PNH. We report 
19 allo-HCTs: 17 from MUD and 2 from MRD performed for 
PNH in 2004-2010. Median age of recipients was 28 years 
(range 20-51) and donors 33(19-53), median time from diag-
nosis to allo-HCT was 16(2-97) months. Median size of PNH 
clone was 90% granulocytes (4%-98%). Indication for allo-
HCT was aplastic/hypoplastic bone marrow (10 pts), MDS (1 
pt), severe course of PNH with hemolytic crises (4 pts) and 
transfusion-dependency (9 pts). Additional risk factors were 
Budd-Chiari syndrome and hepatosplenomegaly (1 pt), his-
tory of renal insuffi ciency requiring hemodialyses (2 pts) and 
chronic hepatitis B (1 pt). The preparative regimen consisted 
of treosulfan 3x14 g/m2 plus fl udarabine 5x30 mg/m2 (17 pts) 
or treosulfan 2x10 g/m2 plus cyclophosphamide 4x40 mg/kg 
(2 pts). Standard GVHD prophylaxis consisted of cyclosporine-
A, methotrexate and pre-transplant ATG or thymoglobulin in 
MUD-HCT. Source of cells was bone marrow (9 pts) or periph-
eral blood (10 pts) with median 2.9 or 11.0 x10(8)NC/kg, 2.4 
or 7.3 x10(6)CD34+cells/kg, 26.2 or 245.9 x10(6)CD3+cells/kg, 
respectively. Myeloablation was complete in all pts with median 
9 days (6-13) of absolute agranulocytosis <0.1 G/l. Median 
number of transfused RBC and platelets units was 7(0-12) and 
6(3-15). All pts engrafted, median counts of granulocytes 1.0 G/
l, platelets 50 G/l and Hb 10 g/dl were achieved on days 17(13-
39), 17(9-39) and 30(16-50). Acute GVHD grade I,II and III was 
present in 8, 5 and 1 pt, limited chronic GVHD in 6 pts. LDH 
decreased by 78%(5%-91%) in fi rst 30 days indicating disap-
pearance of hemolysis. 100% donor chimerism was achieved 
in all pts. 1 previously hemodialysed pt died on day +102 in 
a consequence of nephrotoxicity complicating adenoviral/CMV 
hemorrhagic cystitis. Complications in survivors were FUO (5 
pts), CMV reactivation (3), VOD (1), neurotoxicity (1), venal 
thrombosis (1), hemorrhagic cystitis (1) and mucositis (3). 18 
pts (94.7%) are alive 16 months (2-61) post-transplant and are 
doing well without treatment. Complete disappearance of PNH 
clone was confi rmed by fl ow cytometry in all surviving pts. Allo-
HCT with treosulfan-based conditioning is effective and well 
tolerated curative therapy in PNH.
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P1181
Long-term follow-up of haematopoietic stem cell 
transplantation in patients with severe aplastic anaemia 
after conditioning with cyclophosphamide plus 
antithymocyte globulin
J. Konopacki, R. Porcher, M. Robin, J. Larghero, A. Xhaard, 
A.D. Petropoulou, P. Rodriguez-Otero, P. Ribaud, G. Socie, 
R. Peffault de Latour
Saint Louis Hospital (Paris, FR)

Background: The literature on the long-term follow-up (FU) of 
patients (pts) with SAA who received an hematopoietic stem 
cell transplantation (HSCT) from an HLA-identical sibling donor 
after conditioning with cyclophosphamide (Cy) and Antithymo-
cyte globulin (ATG) is still limited. 
Methods: We retrospectively analyzed 61 pts with SAA who 
received an HSCT from an HLA-identical donor from June 1991 
to February 2010, following CY (200mg/Kg) and ATG (2.5 mg/
kg/day x 5 days). Graft-versus-host disease (GvHD) prophy-
laxis consisted in CSA and MTX. 
Results: All pts had acquired SAA (49 idiopathic, 80.3%; 7 post-
hepatitis, 11.5% and 5 PNH, 8.2%). The median age was 29.2 
years (yrs)[range: 3.7- 42.8], 41 being adults. Median duration 
of the disease before HSCT was 3.1 months (mths) [1–140]. 
All but 2 pts received bone marrow (BM) as source of stem 
cells. All but 1 donor were genotypically HLA-identical siblings. 
Median infused cell dose was 2.9×107 TNC /kg [0.04- 21.6] and 
4×107 CD3/kg [0.9-22.7]. All but 2 pts engrafted. The median 
time for neutrophils and platelets recovery (>500/mm3 and >20 
000/mm3) was 23 days [19–99] and 21 days [10-177], respec-
tively. Cumulative incidence (CI) of acute grade II-IV GvHD was 
23% (95%CI, 13-34). 18 developed chronic GvHD (CI:33%, 
95% CI, 20-45). In multivariate analysis, for pts who received 
BM, higher number of infused CD3 cells (continuous variable) 
was associated with an increased risk of developing chronic 
GvHD (p=0.014). With a median FU of 65 mths [3- 582], the 
estimated probability of 6-yrs overall survival was 86%. The 
main cause of death was fungal infection (3 out of 6). 5 deaths 
occurred within the fi rst 2 yrs after HSCT. The CI of secondary 
malignancies at 96 mths was 13% (95%CI, 4-26) (3 basal cell 
carcinoma, 1 EBV-associated Hodgkin lymphoma, 2 uterin cer-
vix carcinoma). 10 pts presented an avascular necrosis during 
FU (CI of 21% at 72 mths (95%CI, 10-35). 11 pts presented 
endocrine dysfunctions (3 diabetes, 3 thyroid problems and 
4 dyslipidemia) (CI of 19% at 72 mths (95% CI, 9-31) and 5 pts 
presented cardiovascular complications (4 high blood pressure 
and 1 myocardial infarction) (CI of 10% at 72 mths (95%CI, 
3-22).
Conclusions: CY and ATG is an effective conditioning regimen 
for pts with SAA with low treatment-related mortality. However, 
pts are exposed to long-term complications (mainly avascu-
lar necrosis and secondary malignancies), as well as chronic 
GvHD, those who received a higher number of CD3 cells.

P1182
Allogeneic haematopoietic cell transplantation in patients 
with severe aplastic anaemia in Denmark. Marked 
improvement in long-term survival after year 2000 with 
both related and unrelated donors
S.H. Joergensen, N. Jacobsen, C. Heilmann, H. Sengelov
National University Hospital (Copenhagen, DK)

Treatment of severe aplastic anemia (SAA) is based on immu-
nosuppressive therapy (IST) and hematopoietic cell transplan-
tation (HCT). Several studies have shown an improved survival 
in patients treated with HCT in recent years, most pronounced 
in transplants with related donors. We retrospectively analyzed 
the outcome for all patients treated with HCT for SAA in a single 
institution in Denmark between 1977 and 2010.
Charts from 82 consecutive patients transplanted at our insti-
tution were analyzed. The median age at HCT was 16 years 
(0-61), 43 (52 %) were male and 39 (48 %) female. Donor 

source was HLA identical sibling in 46 (56 %), syngen in 2 (2 
%), related HLA mismatched in 4 (5 %), HLA matched unre-
lated in 21 (26 %), and HLA mismatched unrelated in 6 (7 %). 
Except for a few early transplants, the standard regimen for 
patients with a HLA identical sibling was Cyclophosphamide 
(CTX) 200 mg and ATG. For patients with an HLA matched 
unrelated donor, the conditioning was CTX 200 mg, total body 
irradiation (TBI), and ATG. After the year 2000, total body irra-
diation (TBI) dose was reduced from 1200 cGy to 200 cGy. 
Forty-fi ve (55 %) patients were transplanted between year 
1977 and 2000, and 37 (45 %) were transplanted after year 
2000. Other than conditioning regimen, there were no differ-
ences between the two cohorts (Table 1). As graft source, 78 
(95%) patients received bone marrow, 4 (5%) received periph-
eral stem cells.
The overall survival (OS) was 76 % with an median observa-
tion time of 7,8 years (0,14-30,3). Overall survival in patients 
transplanted before 2000 was 58 %, whereas survival after 
2000 increased to 97 % (P<0.0001), median observation times 
were 20,5 years (11,2-30,3) and 3,8 years (0,14-9,9), respec-
tively (Fig 1). Among transplants with unrelated donors, the OS 
before and after year 2000 was 46 %, and 100 %, respectively 
(median observation time 12,6 years (11,9-21,2) and 3,5 years 
(0,14-7,5), p<0,005. Donor selection (related/unrelated), nucle-
ated cell dose infused, duration of disease before HCT and age 
did not infl uence on survival. 
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 In conclusion, we have observed a marked improvement in 
survival among SAA patients receiving an allogeneic HCT in 
Denmark since 2000. The improved survival also holds true 
for transplantations with unrelated donors. These encouraging 
results should be kept in mind when evaluating SAA patients for 
transplantation with an unrelated donor.

P1183
Better outcome with fl udarabine-based conditioning 
in Fanconi anaemia
G.N. Ozdemir (1), N. Ilhan (2), G. Karasu (2), V. Uygun (2), 
M. Akcan (2), F. Tayfun (2), A. Kupesiz (2), V. Hazar (2), 
A. Yesilipek (2)
(1)Istanbul University (Istanbul, TR); (2)Akdeniz University 
(Antalya, TR)

Fanconi anemi (FA) is a rare genetic disorder characterized 
by congenital malformations, progressive bone marrow fail-
ure and predisposition to malignancy. Hematopoietic stem cell 
transplantation (HSCT) is the only treatment modality with the 
potential of correcting the hematological manifestations of FA. 
Because of sensitivity to DNA cross-linking agents and ten-
dency to malignancy less toxic conditioning protocol should be 
choosen. We report here our experience with 26 FA patients 
who underwent HSCT with irradiation or non-irradiation based 
preparative regimens.
Between July 2000 and September 2010, 26 children (18 male 
and 8 female) with FA underwent HSCT. Donors were HLA 
matched siblings in 11, HLA matched parents in 5 and HLA 
matched unrelated donor in 10 patients. The median age at 
transplantation was 10 (range 3 to 17 years). In 21 patients 
peripheral blood, in 4 patients bone marrow and in one patient 
cord blood were used as stem cell source. Two different conditon-
ing regimens were used; regimen A consisted of antithymocyte 
globulin (ATG) 10 to 20 mg/kg/d for 3 days (ds), cyclophospha-
mide (CY) 5 mg/kg/d for 4 ds, and thoracoabdominal irradiation 
(TAI, total 5 Gy) (n:6); regimen B consisted fl udarabine (FLU) 
30 mg/m2/d for 4 ds, CY 10/mg/d for 4 ds and ATG 20 mg/kg/d 
for 3 ds (n:20). The fi rst 6 patients received regimen A. Patients 
who underwent unrelated HSCT received FLU 30 mg/m2/d for 
5 ds, ATG 30 mg/kg/d for 3 ds and CY 10 mg/kg/d for 4 ds. 
Cyclosporin A (CsA) was given in related and sibling transplant 
and mycophenolate mofenil or prednisolon was added to CsA 
for unrelated donors for GVHD prophylaxis. 
Engraftment was sustained in 25/26 patients. Five of 6 patients 
in regimen A and 6 out of 20 patients in regimen B experienced 
GVHD. Post-transplant AML developed in one patient in regi-
men A group. There is no secondary malignancy in regimen 
B group. Two patients needed a second transplant and died 
afterwards. Two out of 6 patients in regimen A are alive with full 
donor chimerism whereas 16 of 20 patients who received FLU 
based conditioning are well.
In conclusion, the conditioning protocol for FA patients had been 
changed in our center in the course of time and our experience 
also showed that FLU based conditioning regimen is well toler-
ated with lower GVHD and better survival in HSCT from related 
or unrelated donors. However, it needs more experience and 
longer follow up duration.

P1184
Pharmakokinetics of pegylated fi lgrastim in children 
with severe and very severe aplastic anemia after 
immunosuppressive therapy
V. Sinitsyna , N. Goldyreva, N Karamian, E. Kazanets, 
I. Kalinina, E. Suntsova, O. Goronkova , L. Khachatrian, 
U. Petrova, O. Makarova, A. Maschan, G. Novichkova
Federal Research Center for Pediatric Hematology, Oncology 
and Immunology (Moscow, RU)

Introduction: Although addition of granulocyte colony-stimu-
lating factor G-CSF doesn’t impact long term results of 

immunosupressive therapy(IST) of severe and very severe 
aplastic anemia (SAA and vSAA) in children, G-CSF is still 
used widely with a goal of increasing granulocyte count and 
protecting pts against early life-threatening infections while 
waiting for recovery of stable hematopoiesis. Due to short 
half-life of conventional G-CSFs they have to be administered 
daily for a prolonged period of time what cause signifi cant 
inconveniences to children. In neutropenic pts pegfi lgrastim 
has greatly extended half-life due to reduced neutrophil-medi-
ated clearance and thus warrants to be studied in children 
with AA. We hypothesized that pharmacokinetics of pegfi l-
grastim in AA might be different compared with patients with 
solid tumors, who typically recover from neutropenia with 
supernormal granulocyte counts and rapidly clear the excess 
of pegfi lgrastim. 
Patients and methods. Twenty one pts (9 M, 12 F) aged 4-17 
(med 10,8) yrs with SAA (2pts) and vSAA(19 pts) lacking HLA-
identical donor entered into the study. Nineteen pts received 
horse antithymocyte globulin(ATG) and 2 pts received alemtu-
zumab (Alem), followed by cyclosporine A. Pegfi lgrastim 100 
mcg/kg bw (max dose 6 mg) was administered sc biweekly 
starting from day 1 after the end of ATG or Alem for a total of 
3 doses in fi rst 11 pts, while in the last 10 pts interval between 
2d and 3d dose of pegfi lgrastim was 3wks. Blood counts with 
manual count of granulocytes was done daily. Serum levels of 
fi lgrastim were accessed daily in duplicate by ELISA through-
out the study.
Results: Pegfi lgrastim was well tolerated with no immediate 
side effects. Of 21 pts enrolled 13 showed rise of granulocytes 
>500/mcl, 6 failed to respond and in two granulocytes at least 
doubled over initial counts and ranged from 300 to 490/mcl. 
On days 14 after 1st and 2nd dose of pegfi lgrastim fi lgrastim 
serum levels were 3004±6486 (range 82-30000, med 742) and 
4508±8782, med 1203) ng/ml respectively - all above pharma-
cologically active levels. Moreover, in pts with the interval of 3 
wks between 2d and 3d dose of pegfi lgrastim through levels 
were 887 ±1653 med 326 ng/ml, which also exceed values, 
considered as therapeutically active. Conclusions. Pegfi lgras-
tim in children with SAA and vSAA has a slow clearance and its 
therapeutic levels are maintained for at least 2-3 weeks. Fur-
ther studies of its effi cacy are warranted.

P1185
Allogeneic stem cell transplantation as treatment of 
marrow failure syndromes:a single-centre experience
C. Cerrato, C. Martin, G. Rodríguez, J.D. Tallon, V. Matin, 
J. Roman, N. Fernandez, M. Labrador, J.R. Molina, R. Rojas, 
F. Martinez, P. Gomez, A. Torres-Gómez
Reina Sofi a University Hospital (Cordoba, ES)

Objectives: To analyze the results of stem cell transplantation 
(SCT) as treatment of marrow failure syndromes in terms of 
survival and complications and to investigate the infl uence of 
chimerism status on graft rejection and graft versus host dis-
ease (GvHD) incidence.
Patients and methods: Fifty-six consecutive patients received 
an allogeneic SCT at our institution for treatment of marrow 
failure (Jan1995-Dec2009). Diagnostic were the following: 
Severe aplastic anaemia (n=44), Paroxysmal nocturnal hemo-
globinuria (PNH) (n=4), Fanconi anaemia (n=4) and Blackfan-
Diamond Syndrome (n=4). Four patients received a second 
SCT because of late graft rejection (n=3) or HPN relapse (n=1). 
Thus, 60 patients were available for analysis.
The median age at transplantation was 21 years (7-54). Fif-
teen per cent of the patients were 18 years old. 56.7% were 
men. The source of stem cell was: bone marrow (n=53), periph-
eral blood (n=6) and umbilical cord blood (n=1). 81.7% of the 
patients received a SCT from an HLA identical sibling donor and 
11 from a matched unrelated donor (MUD). The conditioning 
regimen varied according to pathology and date of transplant. 
53.3% received ATG as part of conditioning, 13.3% total body 
irradiation (5-6Gy) and 30% total nodal irradiation. As GvHD 



S377

prophylaxis all patients have received cyclosporine based regi-
men, in 66.7% of cases combined with methotrexate.
Results: The median follow-up was 7 years (14 days-19 years). 
aGvHD II-IV incidence was 20% and 16.6% for cGvHD, suffer-
ing 4 patients a severe form. Overall survival was 83.3% at ten 
years. However, it has improved in the last decade: 100% (HLA 
identical sibling) and 75% (MUD) (p=0.021). The transplant 
related mortality (TRM) of the entire series was 16.6% and 7% 
in the last decade. It is signifi cantly higher in MUD (p=0.002). 
No patient has developed myelodysplastic syndrome or PNH 
clone after SCT.
Chimerism status post-SCT has been studied: VNTR loci 
(1995-2004) and real time quantitative PCR (2004-2009).24 out 
of 34 patients reached full donor chimerism status in a median 
time of 2.5 months post-SCT (range:15 days-4.3 years). Stable 
mixed chimerism was observed in 10 patients without evidence 
of relapse or graft failure.
Conclusions: The overall survival of allo-SCT for treatment of 
marrow failure syndromes has improved in the last years, being 
83.3% in our global series and 93% in the last decade. The 
mixed chimerism status post-SCT is frequent and it does not 
predict relapse or graft rejection.

P1186
Haematopoetic stem cell transplantation from identical 
sibling and matched unrelated donor for severe aplastic 
anaemia at University Hospital Bratislava
E. Bojtarova, S. Kubalova, B. Ziakova, E. Demeckova, 
M. Mistrik
University Hospital (Bratislava, SK)

Objectives: Immunosuppresive treatment (IS) and hematopoetic 
stem cell transplantation (HSCT) are both effective therapies 
for severe aplastic anemia (SAA). The initial therapy is primarily 
driven by HLA identical sibling availability and patient’s age. We 
evaluated our patients‘ outcomes after allogeneic HSCT from 
HLA-identical siblings and HLA-matched unrelated donors.
Methods: From August 1991 until February 2010 23 patients 
with SAA underwent HSCT at our transplantation unit (median 
age 23 years, range 18-23 years). 18/23 pacients underwent 
allogeneic transplantation from identical sibling, 1 patient from 
identical twin (syngeneic transplantation). Conditioning regimen 
included cyclophosphamide (CY 50 mg/kg 4 days) (9 patients), 
CY + antithymocyte globulin (ATG, Thymoglobulin 30 mg/kg 3 
days) (10 patients). 4 patients underwent allogeneic HSCT from 
matched unrelated donor after initial IS failure (1-2 cycles), con-
ditioning regimen included CY+ATG+fl udarabine (CY 300 mg/
m², fl udarabin 30 mg/m², ATG 1,5 vial/10 kg, 4 days). Source 
of stem cells was dominantly bone marrow (20 patients). Graft 
versus host disease (GvHD) prophylaxy was provided by com-
bination of methotrexate (MTX) + cyclosporin A (CsA), in 4 
patients CsA + mycophenolate mofetil, methylprednisolone in 1 
patient, 1 patient (after syngeneic HSCT) did not get IS.
Results: To date 31/05/2010, 18/23 patients are alive (78%), 
13/19 (68%) after HSCT from related sibling and all 4 patients 
after matched unrelated HSCT. Engraftment i.e. neutrophil 
increase above 0.5 G/l was achieved in 12-40 days after HSCT 
(median 19 days), acute GvHD (gr.I-II) developed in 4 patients. 
3/21 patients who rejected were retrasplanted, 1 patient after 
2nd HSCT is alive.
Conclusion: Allogeneic HSCT from an HLA-matched sibling 
and unrelated donor provides curative therapy for SAA, results 
have improved over time.

Autoimmune diseases

P1187
Haematopoietic stem cell transplantation in paediatric 
patients with refractory autoimmune cytopenia: 
a retrospective analysis from the EBMT registry
M. Rabusin, M. Andolina, N. Maximova, N. Giurici on behalf of 
the Autoimmune Diseases and Pediatric Disease Working Party

The analysis describes the outcome of pediatric patients receiv-
ing an haematopoietic stem cell transplantation (HSCT) to treat 
severe refractory autoimmune cytopenias.The registry of the 
EBMT contains data on 24 patients (14 males, 10 females) 
receiving 26 transplants. Patients had Evans’s syndrome 
(10), autoimmune haemolytic anemia (6), immune thrombo-
cytopenia (5) and autoimmune lymphoproliferative syndrome 
(3). The median age at diagnosis was 4 yrs. (range 0.3-16 ) 
with a median age at transplant of 7.1 yrs (1.5-17). All patients 
failed multiple second and third line immunesuppressive treat-
ments with a median disease duration of 41 months (1-180 
months).
Transplant were autologous for 7 and allogeneic for 19 patients, 
7 of these transplanted from an HLA identical donor, 9 from 
a matched unrelated donor and 3 from a family mismatched 
donor. One patient received 2 autologous transplant while 
another patient received an allogeneic transplant after the fi rst 
autologous. The stem cell source in the allo group was bone 
marrow in 11, mobilized PBSC in 6 and cord blood in 3 while in 
the autologous group always mobilized PBSC. The condition-
ing regimen used were heterogenous.
7 patients died of treatment related mortality, 6 in the allo and 
1 in the auto group with a total TRM of 26%. 13 patients had 
a complete response after a long follow-up ( 120 months) 
while 6 patients relapsed, 2 in the allo and 4 in the autologous 
group.
The present analysis, although retrospective, suggest that allo-
geneic and autologous HSCT may induce a response in half of 
patient with severe refractory autoimmune cytopenia. Given the 
rarity of disease and the low number of transplant per center 
(1 over 10 years) it is high unlikely that a prospective study 
can ever be done. At the same time HSCT may be considered 
for patients with Evans syndrome, AIHA and ITP refractory to 
2-3 lines of treatment under the “Clinical Option” criterion. If an 
HLA identical sibling is available, an allogeneic HSCT may be 
considered. Alternative donor from a well matched unrelated 
donor may also be considered in Evans syndrome. In the case 
that no compatible donor can be identifi ed, autologous HSCT 
is an option.

P1188
Infectious complications during the mobilization phase 
in patients with refractory Crohn’s disease suitable for 
autologous stem cell transplantation
M. Rovira, E. Ricart, F. Feu, S. Pino, D. Comas, F. Fernández-
Avilés, C. Martínez, L. Rosiñol, M. Suárez-Lledó, G. Gutiérrez, 
E. Carreras, J. Mensa, C. Sanz, P. Marín, M. Lozano, 
A. Urbano-Ispizua, J. Panés
Hospital Clínic (Barcelona, ES)

Background: Crohn´s disease (CD) is an infl ammatory condition 
of unknown aetiology that can affect any portion of the gastroin-
testinal tract. Those patients who are refractory to conventional 
therapy or steroid-dependent are a challenging problem. As CD 
involves a loss of immune tolerance in the gastrointestinal tract, 
autologous stem cell transplantation (SCT) could be of value, 
similarly to other autoimmune diseases. With this aim, ASTIC 
(Autologous SCT International Crohn’s Disease Trial) trial was 
designed. Mobilisation is achieved using cyclophosphamide 2 
g/m² on 2 consecutive days followed by fi lgrastim 10 mg/kg/
d 5 days later. We summarize the infectious complications 
observed during this procedure.
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Patients and methods: Between 11/2007 and 11/2010, 15 
patients with refractory CD (11 female/4 male) were mobilised. 
Median age was 30 y (range: 16-39). Nine of them fulfi lled 
all inclusion criteria for ASTIC trial, and 6 did not: 3 because 
age <18 y, 1 for high body mass index and 2 because previ-
ous surgery invalidated assessment of CD activity index. Four 
had perianal disease and 4 an ileostomy with colon in situ. For 
the special characteristics of these patients and due to safety 
issues, the mobilisation was done in an in-patient basis. All they 
received low bacterial content diets and prophylaxis with levo-
fl oxacin and fl uconazole. Additionally, piperacilin-tazobactam 
was started when neutrophils dropped below 1 x 109/L.
Results: In all cases an adequate number of CD34+ cells was 
collected (median: 9.8x106 CD34+ cells/kg (range: 5.3-20.1)).
Median days of hospitalisation and neutropenia (<1 x 109/L)
were 16 (range:12-33) and 6 days (range:5-7), respectively. 
Five patients remained afebrile during all mobilisation phase. 
The remaining 10 presented fever in relation to neutropenia, 7 
of them with negative blood cultures and 3 bacteraemia due to 
Escherichia coli (1) and Klebsiella pneumoniae (2). Of these 3 
patients, 2 presented septic shock and 1 reversible renal fail-
ure. The evolution was favourable in all them after adjusting 
antibiotic treatment. 
Conclusions: Although this mobilisation scheme is highly effec-
tive, patients with CD have an extremely high-risk of severe 
infectious complications after mobilisation despite intensive 
preventive measures. A careful and intensive monitorisation 
should be applied in all cases to avoid additional causes of 
morbidity in these patients.

P1189
BEAM/horse-ATG is not different to CY/rabbit-ATG 
conditioning regimen regarding the development of CMV 
infection after autologous stem cell transplantation for 
multiple sclerosis
F. Pieroni, A.B. Stracieri, M.C. Oliveira, D.A. Morais, G. Barros, 
J.N.U. Yaochite, A.A. Barreira, D.G. Brum, B. Simoes, 
J.C. Voltarelli
Clinical Hospital (Ribeirão Preto, BR)

Actually, tow conditioning regimens for autologous hematopoi-
etic stem cell transplantation (AHSCT) have been used to treat 
Multiple Sclerosis (MS). CY/rATG seems to cause less toxicity 
than the BEAM/hATG without signifi cant differences regard-
ing to the effectiveness of each other (Hamerschlak N, et al, 
2010). Besides that, there is no comparison of CMV infection 
between MS patients conditioned with those regimens. Thus, 
we decided to test the hypothesis that MS patients conditioned 
with BEAM/hATG are more likely to be associated with CMV 
infection than those conditioned with CY/rATG. Therefore, we 
studied a cohort of MS patients treated with AHSCT between 
August 2002 to December 2009 at our Institution. The inci-
dence of CMV infection until D+60 after AHSCT was compared 
in 10 MS patients conditioned with BEAM/hATG against 50 MS 
patients conditioned with CY/rATG. All patients received the 
same mobilization regimen and were infused with more than 
3 x 106 unmanipulated CD 34+ cells/kg. All blood components 
used were irradiated and leukocyte depleted . CMV infection 
was defi ned as a positivity of at least one pp65 antigenemia 
assay at any level. Patients with fi ve or more positive CMV cells 
and patients in use of steroids with any number of positive CMV 
cells were treated with Gancyclovir. No patient developed CMV 
disease and or primo infection after AHSCT. The groups’ char-
acteristics were compared with Student’s t-test or the Mann–
Whitney test for quantitative variables and with the Chi-square 
or Fisher’s exact test for categorical variables. Relative risk 
(RR) and confi dence interval (CI) were calculated as the risk 
for development of CMV infection in relation to the exposure to 
the BEAM/hATG conditioning. The groups’ characteristics are 
described in table 1. Among the BEAM/hATG group 5 out of 
10 patients developed CMV infection whereas in the CY/rATG 
group 13 out of 50 patients developed CMV infection. The RR 

for CMV infection for patients conditioned with BEAM/hATG 
was 1,92 without signifi cance [CI (0,88 to 4,18)]. We have sup-
posed that BEAM/hATG could be more immunosuppressive 
than CY/rATG in MS patients treated with AHSCT regarding the 
development of CMV infection. However, at the cohort of MS 
patients studied there is no difference regarding the incidence 
of CMV infection between those conditioned with BEAM/hATG 
and those conditioned with CY/rATG.

P1190
CMV and EBV reactivation in autologous haemopoietic 
stem cell transplantation for severe multiple sclerosis
R. Saccardi, I. Donnini, A. Repice, P. Maggi, M. Di Gioia, 
E. Andreoli, A. Bosi, S. Guidi, A. Gozzini, L. Massacesi, 
M.P. Amato, C. Nozzoli
Careggi University Hospital (Florence, IT)

Introduction: Autologous HSCT is currently under investigation 
for the treatment of refractory, progressive MS. A better selec-
tion of patients and the use of less aggressive regimens resulted 
in a signifi cant drop of Transplant-related Mortality (TRM). CMV 
and EBV tend to reactivate in ATG-treated allogeneic HSCT. 
We investigated the frequency of CMV/EBV viral load in a con-
secutive cohort of MS patients who underwent HSCT in our 
Center following BEAM and Anti-T Lymphocyte Globulin (ATG) 
conditioning regimen. 
Patients and methods: 31 patients underwent auto-HSCT for 
severe MS from 1999 to 2010. All patients were mobilized by 
Cyclophosphamide 4 g/sqm + G-CSF and conditioned with 
BEAM plus rabbit ATG (Thymoglobulin©) at a dose ranging 
between 7.5 and 10 mg/Kg. Monitoring of CMV/EBV DNA 
by quantitative PCR on either circulating Mononuclear Cells 
(MNC) or Whole Blood (WB) was performed in 29 pts. In 18 
patients  2 tests were available for both CMV and EBV from 
+20 and +120 days. Pre-emptive treatment was administered 
in case of viral DNA load >1x103 copies/105MNC or >1x104 
copies/ml WB in two subsequent determinations. 
Results: Overall 84 and 95 determinations were done for 
CMV and EBV, respectively. 10/29 patients (34.5%) were 
shown positive for CMV at a median of 33,5 days from HSCT 
(28-47), whereas 11/29 patients (37.9%) were positive for EBV 
at a median of 29 days from HSCT (20-109). Five patients 
resulted positive for both viruses. According to the ongoing 
protocols, 20% of CMV+ patients and 18% of EBV+ patients 
received a pre-emptive treatment with a fast drop of viral 
titer. In the other patients the reactivation was self-limiting in 
2-3 weeks. One patient developed a severe CMV infection at 
+ 47 days successfully treated the iv administration of Gan-
cyclovir and Foscarnet. One EBV+ patient developed fever 
which responded promptly after Rituximab. Moreover, in 16/29 
patients a sporadic determination of CMV/EBV was performed 
at early (between +5 and + 20) and late phases (beyond 
120 days) without any evidence of viral reactivation.
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Conclusions: Autologous HSCT with BEAM/ATG can be safely 
performed in MS patients. A signifi cant reactivation of both CMV 
and EBV can occur in the 3 months following HSCT, possibly 
related to the ATG administration. Monitoring of viral load and, 
whenever necessary, pre-emptive anti-viral treatment should 
be performed, in order to improve safety of HSCT in this subset 
of non-neoplastic patients.

P1191
HSCT for severe multiple sclerosis with BEAM/ATG: 
impact on female fertility
M. Di Gioia (1), S. Guidi (1), A. Bosi (1), M.P. Amato (2), 
E. Portaccio (2), A. Repice (2), A. Barilaro (2), L. Massacesi (2), 
R. Saccardi (1)
(1)Careggi University Hospital (Florence, IT); (2)University of 
Florence (Florence, IT)

Introduction: Autologous stem cell transplantation (HSCT) 
has been increasingly used in the last 15 years for the treat-
ment of severe Autoimmune Diseases (ADs). Transplant-
related toxicity is a major issue in this type of non-malignant 
disorders, which do not usually result in a shortage of the life 
expectance. Multiple Sclerosis (MS) is the most frequent indi-
cation for HSCT in ADs, mostly in young women. Impairment 
of fertility is a common side effect of HSCT and therefore its 
assessment is particularly important in this specifi c subset of 
patients. 
Patients and methods: We carried out a retrospective anal-
ysis of 24 women who underwent HSCT for severe MS in 
our centre from 1998 to 2010. All patients were mobilized by 
Cyclophosphamide 4 g/sqm and grafted with unmanipulated 
Peripheral Blood Stem Cells (PBSC) after being conditioned 
with BEAM and ATG. Women older than 45 years at HSCT 
were not considered, 2 patients have not answered to ques-
tionarie and 2 were lost at FU. Data were collected through 
a specifi c questionnaire aimed to determine the number of 
pregnancies, the incidence of amenorrhea before and after 
HSCT. 
Results: Median age at HSCT was 34,5 years (range, 26–47) 
for males and 35,5 years (range, 21–44). Out of the 
16 women included, 9 had a regular menstrual cycle before 
HSCT while 7 reported abnormalities due to previous treat-
ments, such as Mitoxantrone. Eight women were younger 
than 35 years at HSCT, 7/8 reported a regular menstrual 
cycle prior to the transplantation. After HSCT 3 of them didn’t 
recover they gonadal function at a median of 2 years median 
(range 6 months-4 years), whilst 2 reported a normalization 
with hormonal therapy at 6 and 9 months, respectively. Three 
patients (37,5%) spontaneously recovered their function. 
Six women were aged between 35 and 40 years at HSCT, 
4/6 didn’t’ have any menstrual activity at baseline and didn’t 
recover after HSCT, whilst two patients with normal cycles 
recovered properly at 2 and 6 months, respectively. No preg-
nancies were reported. 
Discussion: Overall the incidence of amenorrhea is lower than 
in haematological patients, especially in young women treated 
early in the disease. This fi nding is expected to improve fur-
ther as the current therapeutic approach in early diagnosed 
MS does not include cytostatic drugs, therefore decreasing the 
cumulative dosage. A wider survey in the EBMT database and a 
more focused endocrinological assessment is desirable in this 
peculiar subset of young patients.

P1192
Neuromyelitis optica remission after allo-SCT: results 
in 2 patients and correlation with T- and B-cell biomarkers 
of tolerance
R. Greco, M.T. Lupo Stanghellini, M. Carbone, E. Sala, 
F. Lorentino, J. Peccatori, C. Corti, M. Bernardi, V. Valtolina, 
L. Moiola, P. Rossi, M. Radaelli, R. Furlan, G. Comi, C. Bonini, 
F. Ciceri, A. Bondanza
San Raffaele Scientifi c Institute (Milan, IT)

Background: Neuromyelitis optica (NO) or Devic syndrome is 
an autoinfl ammatory disease of the central nervous system 
within the multiple sclerosis (SM) spectrum; NO is character-
ized by the presence of aquaporin-4 antibodies AQP4, which 
possibly play a pathogenetic role. Current standard treatments 
often fail and prognosis of resistant cases is dismal.
Aim of this study was to investigate the use of allo-SCT to re-
establish tolerance in NO.
Patients and transplant characteristics: Two cases of resistant 
NO (one 30 yrs old male, one 28 yrs female) were transplanted 
from a HLA-id sibling and a MUD, respectively. Previous treat-
ment included high-dose corticosteroids, cyclophosphamide, 
rituximab, natalizumab, alemtuzumab, plasma exchange, high-
dose Thiotepa/cyclophosphamide and/or BEAM/ATG/CSA with 
auto-SCT rescue. The conditioning regimen consisted of full-
dose treosulfan, fl udarabine, rituximab and ATG-Fresenius. 
GvHD prophylaxis was methotrexate and cyclosporine (HLA-id 
sib) or mycophenolate mofetil and rapamycin (MUD).
Results: Hematopoietic recovery occurred within day 30 with 
100% donor chimerism in both patients. There was one episode 
of febrile neutropenia and one of CMV reactivation, both respon-
sive to medical therapy. There was no GvHD. Both patients 
benefi ted from a marked improvement in neurological function. 
At six months, the Expanded Disability Score Status dropped 
from 6 (paraparesis) to 5 (deambulation) in the fi rst patient, and 
from 8 (tetraplegia, bladder incontinence, visual impairment) to 
7 (ability to move limbs), in the second. MRI did not show the 
appearance of new enhancing lesions. In the patient with longer 
follow-up (18 months), AQ4 autoantibodies became negative. 
Immune reconstitution was characterized by preponderance of 
naïve B cells (CD38+/CD27- range 86-91% vs controls 43-47%) 
and normalization of recent thymic emigrants (CD4+/CD45RA+/
CD62L+/CD31+ 72-87% vs 61-96%) and Tregs frequencies 
(CD4+/CD25+/FoxP3+/IL-7R - 3.6-4.9% vs 1.7-5.2%).
Conclusions: Allo-SCT is a promising platform for the treatment 
of resistant NO and its effi cacy associates with T- and B-cell 
biomarkers of a newly formed, tolerant immune system.

P1193
Development of antinuclear antibodies with new specifi -
cities during lupus relapse after autologous stem cell 
transplantation for severe systemic lupus erythematosus 
suggests de novo development of disease rather than 
lupus reactivation
T. Alexander (1), A. Thiel (1), R. Biesen (1), A. Sattler (1), 
G.R. Burmester (1), A. Radbruch (2), R. Arnold (1), 
F. Hiepe (1)
(1)Charite University Medicine (Berlin, DE); (2)German 
Rheumatism Research Center (Berlin, DE)

Introduction: In recent years, clinical trials have indicated that 
immunoablation followed by autologous hematopoietic stem 
cell transplantation (ASCT) has the potential to induce long-
term clinical remission in patients with systemic lupus ery-
thematosus (SLE). However, relapse of disease may occur in a 
fraction of these patients. 
Methods: As part of a monocentric phase I/II clinical trial, seven 
patients have received immunoablation followed by CD34-
ASCT for refractory SLE at the Charité – University Medicine 
Berlin. Peripheral blood lymphocytes were analyzed using mul-
tiparameter fl ow cytometry and serum titer and specifi cities of 
autoantibodies were monitored with ELISA. 
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Results: With a median follow-up of 84 months, clinical and 
serologic remission could be achieved in all patients. Three 
patients suffered a relapses of SLE after being free of clinical 
symptoms for 18, 30 and 80 months, respectively. From these 
three patients, one showed persistence of ANA in serum after 
ASCT, while two patients became negative for ANA after ASCT 
and redeveloped ANA prior to the fl are. Interestingly, the ANA 
pattern in these patients changed during lupus fl ares compared 
to pre-ASCT: one patient developed antinuclear antibodies spe-
cifi c for Smith-Antigen (Sm) while anti-Ro/SSA and anti-La/SSB 
antibodies disappeared, the other patient newly developed anti-
Ro/SSA and anti-La/SSB antibodies. In the patient with ANA 
persistence, antibodies specifi c for Ribosomal-P and RNP/Sm 
became negative after ASCT but returned 6 months prior to 
lupus fl are. 
Discussion: Our data show that immunoablation followed 
by ASCT has the potential to reinduce self-tolerance in SLE 
patients leading to long-term clinical and serologic remissions 
despite discontinuation of immunosuppressive treatment. How-
ever, self-tolerance is apparently not maintained in all patients. 
Based on serologic fi ndings we propose that relapsed patients 
after ASCT for SLE can be dissected in those that show “reac-
tivation of disease” maybe due to an insuffi cient depletion of 
the pathogenic immunologic memory and those that de novo 
develop SLE e.g. by the presentation of autoantigens in a toler-
ance-breaking form in genetically susceptible individuals, the 
latter being characterizid by the development of new patho-
genic antinuclear antibodies. Further clinical studies are neces-
sary to identify factors that predispose to the development of 
lupus fl ares after ASCT.

P1194
Risk assessment of high-dose immunosuppressive 
therapy with haematopoietic stem cell transplantation in 
patients with multiple sclerosis: a 10-year single-centre 
experience
N. Osipova, V. Vavilov, E. Babenko, D. Muhamedzhanov, 
M. Estrina, E. Darskaya, I. Lisukov, B. Afanasyev
Pavlov State Medical University (St. Petersburg, RU)

Purpose: To assess risk factors of HSCT in MS patients (pts).
Patients and methods: We have provide HSCT in 23 MS pts 
(11 male and 12 – female) since October 2000. There were 5 
pts with primary progressive MS, 12 pts with secondary pro-
gressive MS and 6 pts with relapsing-remitting course of MS. 
Median age was 34,5 yrs (22-55 yrs). Median follow up was 4,5 
yrs (1,5yrs-9 yrs 7 months). Median EDSS at the time of HSCT 
was 5,7 (1,5-7,5), at the last follow up 5,4 (1,0-8,0). The major-
ity of patients had had previous 2 or 3 lines of immunosuppres-
sive and immunomodulation therapy. Median time from disease 
onset till HSCT was 6,8 yrs.
We used myeloablative (BEAM) in 17 cases and non-myelo-
ablative regimen (fl udarabine+melphalane) in 6 cases. In all 
patients T-cell depletion in vivo by using of ATG 5 mg/kg on 
days +1,+2 was performed.
Results: Mean neutropenia duration was 12,7 d. Main compli-
cations in early posttransplant period were infections (19 pts), 
hemorrhage (12 pts), neurologic deterioration (7 pts) and serum 
sickness (10 pts). One patient died on day +8 from septicemia.
In early posttransplant period (D+100) objective response (imp
rovement+stabilisation) was 81%.
At last follow-up (June 2010) objective response was 62%. One 
pt died 2years after HSCT in an accident. 
There were no statistically-valid differences between HSCT out-
come and gender, age, course of MS, conditioning regimen. 
EDSS at HSCT (<6,5) and disease duration at HSCT (< 3,5 yrs) 
were statistically signifi cant factors. 
Conclusions: HSCT in MS is feasible procedure and signifi cant 
majority of pts may at least stabilize their disability. The risk 
of the procedure can be minimized by detailed individual risk 
assessment before the inclusion.

P1195
Autologous haematopoietic stem cell transplantation in 
multiple sclerosis – the experience of the BMT Unit in 
Targu-Mures, Romania
E. Benedek Lazar (1), I. Benedek (1), J.B. Kopeczi (1), 
E. Kakucs (1), A.B. Tunyogi (1), Z. Opris (2)
(1)Clinical hematology and BMT Unit (Targu-Mures, RO); 
(2)Radiology Clinic (Targu-Mures, RO)

We present the results, complications and the observed ben-
efi ts in 8 cases of multiple sclerosis patients who underwent 
autologous stem cell transplantation in the BMT Unit, Targu-
Mures in the period 2009-2010.
All patients were in secondary progressive phase with EDSS 
score between 4-6. Mobilization was obtained with Cyclophos-
phamid + G-CSF due to the benefi ts of adding Cyclophospha-
mid because its immunosupressive effect, too. Conditioning 
treatment was the standard BEAM protocol. We had several 
infectious complications but none of them life-threathening and 
we had no mortality. In our patients infl amatory MRI activity was 
supressed visibly and the motor functions very dramatically 
improved and in one case urinary incontinence resolved also. 
We consider autologous stem cell transplantation in multiple 
sclerosis benefi cial due to the prolonged immunosupressive 
effect of the conditioning treatment and it can also have same 
benefi cial effects on resetting the immune system.

P1196
Therapy-resistant autoimmune haemolytic anaemia 
following unrelated cord blood transplantation
C. Winzler (1), M. Fantinato (1), M. Tumino (1), M. Pillon (1), 
E. Calore (1), B. Buldini (1), R. Destro (1), M.V. Gazzola (1), 
P. Marson (2), T. Tison (2), C. Messina (1)
(1)Hematology Oncology (Padua, IT); (2)University of Padua 
(Padua, IT)

Background: Autoimmune hemolytic anemia (AIHA) is a rare 
complication of allogeneic hematopoietic stem cell transplan-
tation allo-HSCT) with high mortality. For AIHA resistant to 
conventional treatment options, successful therapy with Rituxi-
mab, Sirolimus or Alemtuzumab has been reported. Here, we 
describe a clinical case of lethal AIHA after unrelated cord 
blood transplantation (UCBT) which did not respond to conven-
tional therapy, Rituximab, Sirolimus and Alemtuzumab. Analy-
sis of peripheral blood (PB) revealed a low frequency of naive 
T cells. 
Patients and methods: A patient with -mannosidosis who 
underwent UCBT from HLA-matched donor (6/6), with recipi-
ent/donor D-mismatch (donor: Rh-, recipient: Rh+). The control 
cohort (n=8) included patients with different hematological dis-
orders, who underwent allo-HSCT and did not develop AIHA. 
The conditioning regimen was myeloablative for all patients. 
Anti-thymocyte globulin was given to recipients of unrelated 
stem cells. GVHD prophylaxis was Cyclopsorin A. AIHA was 
treated with steroids, high dose intravenous immunoglobulin, 
Rituximab, plasmapheresis, Vincristine, Cyclophosphamide, 
splenectomy, Tacrolimus, Sirolimus and Alemtuzumab. PB 
samples were analysed by polychromatic fl ow cytometry. Reg-
ulatory T cells (Treg) were identifi ed as CD25high CD127-/low 
events. CD45RAhighCD62L+events were considered to be 
naïve T cells. 
Results: Three months after transplantation, the patient devel-
oped AIHA. Antibodies were initially directed to the D antigen. 
Thereafter, red blood cell antibodies with pan-agglutinating 
properties appeared. Conventional therapy protocols failed 
to revert autoimmunity. In addition, Rituximab, Sirolimus and 
Alemtuzumab were unable to stop autoimmunity. Eight months 
after transplantation, necrotizing vasculitis developed and the 
patient died one month later. By immunophenotyping, naïve 
T cells were found at very low frequency 6 months after 
transplantation. In control samples, the frequency of naïve T 
cells and naïve Treg was highly variable and no statistically 
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signifi cant difference was found compared to the patient with 
AIHA. Likewise, the frequency of Treg was similar in the patient 
with AIHA and control samples. 
Conclusion: This patient developed AIHA following allo-HSCT 
which was resistant to all treatment efforts. The low frequency 
of newly produced naïve Treg may have favored the lack of 
control of autoimmunity, although no signifi cant difference com-
pared to the controls was observed.

Solid tumours

P1197
Temporary remission of lung metastases of an 
osteosarcoma demonstrated by HLA antibody staining of 
infi ltrating T-lymphocytes of the mother following KIR-lig-
and mismatched haplo-identical stem cell transplantation
W. Schwinger (1), P. Sovinz (1), C. Beham-Schmid (2), 
H. Lackner (1), M. Benesch (1), V. Strenger (1), S. Schmidt (1)
(1)Div.Ped.Hematology/Oncology (Graz, AT); (2)Institute of 
Pathology (Graz, AT)

Introduction: Despite progress in conventional treatment and 
surgical procedures osteosarcoma remains still one of the most 
challenging tumour entities. Patients with lung metastases at 
diagnosis and poor response to chemotherapy have the worst 
prognosis. In these patients alternative strategies such as stem 
cell therapies to induce an allogeneic graft versus tumour effect 
have been attempted.
Patient and methods: A 10 year old female with osteosarcoma 
of the right distal femur with multiple metastases in both lungs, 
was treated according to the EURAMOS 1/COSS Study proto-
col. After 6 cycles of neoadjuvant chemotherapy the complete 
femur was replaced by an endoprothesis. Histopathological 
evaluation revealed regression grade III and tumour free resec-
tion margins. After completion of adjuvant chemotherapy resec-
tion of more than 20 pulmonary metastases was attempted. 
The majority of these metastases showed viable tumour tis-
sue. Despite introduction of antiangiogenetic treatment with 
pegylated Interferon the patient showed progression of the 
lung lesions. The patient was then conditioned with Fludarab-
ine/Thiotepa/Melphalan/OKT3 and transplanted with 15.4 x 106

CD3/19-depleted stem cells of her KIR-ligand mismatched hap-
loidentical mother. Beginning on day +75 the patient received 
33 donor lymphocyte transfusions starting with 1 x 105 up to a 
maximum number of 1 x 106 lymphocytes/kg body weight. On 
day +194 seven remaining lung metastases were resected. In 
6/7 tumour samples no viable tumour cells could be detected. 
All these specimens showed a distinct infi ltration and a periph-
eral ridge of haploidentical CD4/8+ T-cells demonstrated by 
HLA antibodies against the HLA-type of the mother. Thus the 
haploidentical immune system boosted by repeated donor 
lymphocyte infusions was able to maintain a very good par-
tial remission for almost 1 year. At day +355 CT-scan revealed 
reappearance of metastases in both lungs and a bone scan 
showed local tumour recurrence at the primary site.
Conclusion: The introduction of the donor`s immune system 
seemed to be able to control the tumour in this patient up to 
one year. Recurrence of lung metastases might also have been 
caused by local relapse of osteosarcoma. The activation of 
allogeneic adaptive T-cells appeared to be at least capable to 
maintain a temporary remission on the before refractory lung 
metastases.

P1198
Retrospective analysis of treatment-related toxicities and 
outcome in high-risk Ewing sarcoma patients receiving 
PO or IV busulfan-based high-dose chemotherapy with 
autologous stem cell transplantation
A. Ranft (1), S. Jabar (1), U. Dirksen (1), K. Ehlert (1), J. Boos 
(1), P. Bader (2), R. Ladenstein (3), H. Jürgens (1)
(1)University Hospital (Münster, DE); (2)Johann Wolfgang 
Goethe University Medical Center (Frankfurt, DE); (3)Children’s 
Cancer Research Institute (CCRI) (Vienna, AT)

Objectives: Busulfan (BU), in combination with melphalan 
(MEL), high-dose chemotherapy (HDC) with autologous stem 
cell transplantation is widely used in consolidation treatment of 
poor-prognosis Ewing sarcoma patients. Intravenous (IV) BU 
was approved for application during the EURO-E.W.I.N.G.99 
(EE99) trial. We analyzed treatment-related toxicities and out-
come of BU administered orally (PO) or IV in patients treated 
from 1999-2009 according to the EE99 protocol.
Methods: Administration method and doses of busulfan given 
to 157 patients (pts) treated with BU-based HDC (BU-MEL) 
were extracted from patient records and the EE99 trial data-
base of the German Society of Pediatric Hematology and 
Oncology (GPOH). 113 pts had received PO BU; 32 pts had 
high-risk localized disease mainly for poor response to initial 
chemotherapy (R2loc; 28.3%), 31 pts pulmonary metastases 
(R2pulm; 27.4%), and 50 pts had primary mainly skeletal dis-
semination (R3; 44.2%). 44 pts had received IV BU (R2loc: 18; 
40.9%; R2pulm: 9; 20.5%; R3: 17; 38.6%). HDC toxicity was 
analyzed by descriptive statistics according to modifi ed CTC 
toxicity grade scales of the EE99 protocol. Outcome was ana-
lyzed descriptively by event-free-survival (EFS) and overall-sur-
vival (OS) controlled for risk factors by multivariate regression 
analysis.
Results: Grade 3 & 4 toxicity ratings occurred in 480 of 1759 
cases (27.3%) in the PO group, and in 174 of 741 cases (23.5%; 
p=.048) in the IV group. Most of these serious toxicities were 
hematological with no difference in both groups (431 cases; 
>85% of patients per group; p=.59). Major differences with a 
clinical relevant reduction of more than 10% in single scales 
were observed in the IV group regarding: general condition (IV: 
18.2% vs PO: 33.3%; p=.028; non-dichotomous), stomatitis 
(51.2% vs 63.2%; p=.032; non-dichotomous); diarrhoea (0% vs 
12.5%; p=.033) and elevated bilirubin (2.8% vs 13.3%; p=.104). 
5y-EFS (OS) was 0.47 (0.57; SE=.08) for IV BU vs 0.42 (0.49; 
SE=.05) in PO BU. Adjusted for risk group (R2loc; R2pulm; R3) 
and age (cut-off 15years), the EFS risk ratio for PO vs IV BU 
was 1.35 (95%CI 0.82-2.22), and the OS risk ratio was 1.49 
(95%CI 0.85-2.61).
Conclusion: Results from this retrospective analysis of a large 
cohort of high-risk Ewing sarcoma patients indicate a reduction 
in toxicity with IV BU-based HDC. 
*supported by Deutsche Krebshilfe.

P1199
Autologous tumour-specifi c cytotoxic T-lymphocytes 
in osteosarcoma patients: a preclinical model
M. Muraro (1), E. Signorino (1), S. Castiglia (1), D. Sangiolo 
(2), M. Mereuta (1), F. Saglio (1), I. Ferrero (1), M. Aglietta (2), 
F. Fagioli (1)
(1)Regina Margherita Children’s Hospital (Turin, IT); (2)IRCC 
(Candiolo, IT)

Osteosarcoma (OS) is the most frequent bone sarcomas in 
young adults. Unresectable or metastatic presentations are 
currently characterized by an extremely severe prognosis, 
with a consequent great need for new therapeutic approaches. 
We conducted a preclinical study to investigate the potential 
effi cacy of autologous tumor-specifi c cytotoxic T lymphocytes 
(CTL) as adoptive immunotherapy for bone sarcomas. 
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CTLs are a homogenous subset of ex-vivo expanded T lym-
phocytes and are endowed with a MHC-restricted antitumor 
activity. 
We successfully generated autologous tumor cells and autolo-
gous tumor specifi c-CTLs from 6 patients with metastatic bone 
sarcomas.
CD8+ cells isolated from PBMCs were stimulated with autolo-
gous DCs loaded with autologous tumor cells in RPMI with 5% 
human serum (HS) supplemented with recombinant human 
interleukin-7 (rhIL-7), recombinant human interleukin-12 
(rhIL-12) and recombinant human interleukin-15 (rhIL-15) for 
7 days. 
CTL obtained were expanded in an antigen independent man-
ner by co-culture with irradiated allogenic PBMCs in RPMI 
with 5% HS supplemented with rhIL-2 and Muromonab-CD3 
(OKT3).
The median ex-vivo expansion of CTLs, was 12 fold (10-18). 
Cytotoxicity experiments demonstrated the potent and specifi c 
killing activity of CTLs against the autologous tumor cells as 
showed in fi gure 1. The tumor-specifi c cytotoxicity of CTLs 
was confi rmed by the absence of any signifi cant killing against 
PBMCs allogeneic and other OS tumor cell lines (ATCC). 
Our data are the fi rst report of antitumor activity of CTLs against 
autologous OS cells.
The interferon-  release, valuated with test ELISPOT, corfi med 
the CTL specifi city (fi gure 2).
Our fi ndings are encouraging and support the designing of 
adoptive immunotherapy clinical trials with autologous CTLs 
for OS patients.

P1200
Employing in vivo bioluminescence imaging for assessing
the contribution of TNF-TNFR interactions to tumour 
metastasis in a syngenic mouse model
M. Chopra, S. Riedel, V. Raab, S. Donat, A. Jordan-Garotte, 
C. Bäuerlein, M. Ritz, H. Einsele, H. Wajant, A. Beilhack
University Würzburg (Würzburg, DE)

The cytokine tumor necrosis factor-  (TNF) has pleiotropic 
functions both in normal physiology and disease. TNF signals 
by activating two cell surface receptors TNFR1 and TNFR2. 
TNFR1 is expressed on most cells whereas TNFR2 is mainly 

expressed in cells of the hematopoietic system. TNF-TNFR 
interactions were shown to play a major role in graft-versus-
leukemia effect and in the immunosurveillance of solid tumors. 
On the other hand, experimental data indicates that TNF might 
also promote tumor metastasis either directly by its pro-infl am-
matory actions or by promoting extravasation of tumor cells. 
We are interested in whether manipulating the TNF-TNFR-sys-
tem of stem cell grafts could be benefi cial in the treatment of 
malignant diseases.
We fi rst set out to assess the direct infl uence of the TNF-
TNFR-system on tumor metastasis. Here, we made use of 
the syngenic B16 melanoma mouse model combined with in 
vivo bioluminescence imaging. Firefl y luciferase-transgenic 
B16 meanoma cells were injected intraveneously into syngenic 
albino C57BL/6 hosts. The host mice were either of wildtype, 
TNF knockout or TNFR1 knockout genotype. The localization 
and expansion of the B16 cells was monitored every other day 
by in vivo bioluminescence imaging for up to 22 days. On days 
15 and 22, mice were sacrifi ced and a wide variety of organs 
as well as additionally observed tumors were imaged ex vivo to 
further elucidate the organ-specifi c tumor burden.
B16 tumors were primarily found in the lungs of all genotypes. 
We found both TNF knockout and TNFR1 knockout mice to 
be more susceptible to B16 melanoma cells in terms of lung 
metastases than wildtype mice. In the two knockout mice a luci-
ferase signal could be observed earlier, the signal intensity was 
more pronounced over the course of the experiment and also 
the signal intensity in the lungs as assessed with ex vivo imag-
ing was more pronounced.
This shows that TNF-TNFR interactions are an important step in 
tumor metastasis. Targeting this signalling system in stem cell 
grafts might be helpful in terms of treating metastatic tumors.

P1201
Short-term dendritic cell generation for metastatic 
solid tumours
C. Perotti, C. Del Fante, G. Viarengo, M. Maestri
Fondazione IRCCS Policlinico S.Matteo (Pavia, IT)

Extracorporeal photochemotherapy (ECP),initially born to treat 
cutaneous T cell lymphoma has become an accepted thera-
peutic strategy for graft versus host disease and for solid organ 
rejection. Edelson successively developed the concept that col-
lected monocytes by leukapheresis after UVA irradiation and 
overnight incubation can mature into dendritic cells( DCs). This 
challenging concept can open new possibilities in the fi eld of 
immunotherapy. We developed a protocol of vaccine therapy 
employing ECP technique to collect large quantity of mono-
nuclear cells from metastatic end stage patients and incubate 
overnight the collected cells after UVA irradiation in presence 
of autologous tumor lysate (Transimmunization-TI).The aim of 
the study was to establish the safety and feasibility of TI and 
to demonstrate the transformation of the collected monocytes 
into DCs loaded with tumor antigens.ECP procedures were 
performed with the “French method” employing the Spectra 
Cobe cell separator.Irradiation in presence of 8-MOP was car-
ried out by Vilbert Lourmat-Macogenic device. Finally the col-
lected cells were transferred into a gas permeable bag fi t to 
platelet storage, incubated at room temperature in presence of 
autologous tumor lysate and reinfused to the patient after 24 
hours.Microbial tests were performed at time of collection and 
reinfusion..All 10 pts (5 males and 5 females) enrolled, after 
informed consent and approval of ethical committee, suffered of 
various metastatic tumors except 1 affected with resistant T cell 
lymphoma.No relevant side effects were registered also in very 
compromised patients. Microbial tests were always negative.
After a mean follow up of 14 months, 5 patients died for disease 
progression after a mean treatment time of 5 months, 4 pts are 
alive with a slow disease progression and 1 patient (T cell cuta-
neous lymphoma) is alive and well..After overnight incubation, 
a very high cell viability and MNC purity (mean 82 and 92% 
respectively) were documented together with a high monocyte 
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content (on average 2.3x10e9).Moreover, we observed the 
possibility to generate a higher % of DCs from the monocytes 
of patient treated with T.I. compared with normal donors and 
previously chemo-treated pts In conclusion TI appears to be a 
safe and feasible procedure with the potential to be a short-term 
“ex-vivo”large scale DCs generation system that may prime an 
effi cient network of immune stimulation in tumor patients.

P1202
Haematopoietic stem cell mobilization with plerixafor in 
patients with non-haematological diseases
N. Worel, J.F. Apperley, G. Basak, K. Douglas, I. Gabriel, 
C. Geraldes, K. Hübel, O. Jaksic, Z. Koristek, F. Lanza, 
R. Lemoli, G. Mikala, D. Selleslag, R. Duarte, M. Mohty on behalf 
of ECOSM (European Consortium for Stem Cell Mobilization)

Autologous haematopoietic stem cell transplantation (ASCT) 
can be a curative procedure for a variety of malignancies. 
Successful ASCT is dependent on transplantation of suffi cient 
CD34+ cells to ensure prompt and durable engraftment. How-
ever, a number of patients fail to mobilize the traditional thresh-
old of >2x10E6/kg CD34+ cells. Recently, the CXCR4 antagonist 
plerixafor was shown to be safe and effective for haematopoi-
etic stem cell (HSC) mobilization from patients with myeloma 
and lymphoma. This report aimed to evaluate the effect of pler-
ixafor on HSC mobilization in patients with non-haematological 
malignancies in whom data regarding pretreatment, mobiliza-
tion and CD34+ cell yield were available. Thirty-two patients 
who previously failed HSC mobilization were included in this 
study. Patients were diagnosed with germ cell (n=11), Ewing 
sarcoma (n=5), Wiscott Aldrich disease (n=5), neuroblastoma 
(n=3), medulloblastoma (n=2), and others (n=6). Median age 
was 26 (range, 2-70) years, and 78% were males. The median 
number of prior chemotherapy regimens was 2 (range, 0-5), 
with 22% of patients receiving prior radiotherapy. In the major-
ity of patients the mobilization regimen consisted of G-CSF + 
plerixafor, whereas a few patients received chemotherapy fol-
lowed by G-CSF + plerixafor. On the fi rst apheresis day (about 
10-11 hrs. after Plerixafor), the peripheral blood CD34+ cells 
count reached a median of 34 (range, 2-250) CD34+ cells/ l.
Twenty-fi ve of 32 (78%) patients achieved the target cell dose 
of 2x10E6 CD34+ cells/kg (median 5.2, range 2-29.53 x10E6/
kg CD34+ cells), while 7 patients failed to collect a suffi cient cell 
dose (median 1.5, range 0.33-1.8 x10E6/kg CD34+ cells). At 
last follow-up, 16 patients (50%) underwent ASCT and received 
a median of 3.6 (range, 2.6-6.7) x10E6/kg CD34+ cells.
In all, these data suggest that plerixafor + G-CSF ± chemother-
apy is effective in patients with non-haematological diseases. 
In patients eligible for ASCT who have failed prior mobilization 
attempts, plerixafor can provide an opportunity to still pursue a 
potentially curative procedure.

P1203
Incorporation of taxanes in salvage and high-dose 
chemotherapy and autologous peripheral blood stem 
cell transplantation in patients with advanced germ cell 
tumours
S. Korenkova (1), E. Karamanesht (1), V. Sakalo (2), 
L. Dushko (1), E. Makovey (1), K. Reztsova (1), E. Turchanovsky 
(1), Y. Shestovskaya (1), O. Yaremchuk (1), A. Sakalo (2), 
V. Khomenko (1)
(1)Kiev City BMT Center (Kiev, UA); (2)Institute of Urology 
(Kiev, UA)

Paclitaxel-based combinations have been tested for standard
salvage chemotherapy and in combination with HDCT. 
We include docetaxel in salvage regimens prior to high dose 
chemotherapy. 
38 procedures of HDCT and ASCT were performed in twenty 
fi ve relapsed or refractory germ cell cancer patients. 48% 
of patients were heavily pretreated with 2 lines of previous 

systemic therapy and median of 7,4 cycles of cisplatin-based 
chemotherapy. 16 patients were cisplatin refractory and 9 
patients had relapse. Treatment plan consisted of 2 cycles of 
salvage chemotherapy and two sequential cycles of high dose 
etoposide (1500 mg/m2) and carboplatin 1800 mg/m² (24 AUC) 
with stem cells support.
Salvage regimens were docetaxel (160 mg), ifosfamide 
(6 g/m²) and cisplatin (100 mg/m²) in 13 patients, standard TIP 
in 4 patients, GOP (gemcitabine, oxaliplatin and paclitaxel) in 
4 and VIP in 4 patients, depending on previous therapy or drugs 
availability. Response was achieved in 21 (84%) patients, par-
tial in 17, complete – in 4 patients, 4 had stable disease. Stem 
cells were successfully collected in all patients, but 5 of them 
required second mobilisation. Eleven patients received two 
high dose regimens, 13 patients – one, and 1 patient received 3 
cycles of HDCT. High-dose paclitaxel was included in high dose 
regimen in 5 cases. 
Results: The median age was 27,5 years (range 18 to 41). 
The most frequent non-hematological toxicity was: nausea 
and vomiting, mucositis and hepatic toxicity. Transplant related 
mortality was 4 %, one patient died due to renal insuffi ciency 
after HDCT. At a median follow-up time of 4,9 years (2 – 111,5 
months), a continuously disease-free status was achieved in 12 
patients, in 5 patients residual tumor were removed surgically. 
Nine patients died because of disease progression. Two are 
live in relapse. Disease-free and overall survivals at 5 years are 
51 and 60%, respectively.
Conclusion: incorporation of docetaxel and paclitaxel in salvage 
treatment and HDCT appears to benefi t patients with resistant 
germ cell tumors with manageable toxicity.

P1204
High-dose chemotherapy with autologous rescue for 
treatment of retinoblastoma. A preliminary single-centre 
experience
D. Caselli (1), V. Tintori (1), S. Frenos (1), M. Veltroni (1), 
R. Caputo (1), A. La Torre (2), A. Tamburini (1), M. Aricò (1)
(1)AUO Meyer (Florence, IT); (2)AOU Careggi (Florence, IT)

Introduction: Retinoblastoma (RB) is the most common intraoc-
ular malignancy developing in cells that have cancer-predis-
posing mutations in both copies of the gene RB1. It occurs in 
children, usually before age fi ve years. About 40% of them have 
bilateral RB, diagnosed at a mean age of 15 months, and also 
have an increased risk of developing other RB-related (non-
ocular) tumors.
Treatment options depend on tumor stage, number of tumor 
foci (unifocal, unilateral multifocal, or bilateral), localization and 
size of the tumor(s) within the eye, presence of vitreous seed-
ing, and age. They may include enucleation, cryotherapy, pho-
tocoagulation, photochemistry, radiation therapy by external 
beam or episcleral plaques. In the attempt to spare the eye, 
newer options have been developed which include systemic 
chemotherapy combined with, or followed by, local therapy. If 
possible, high-dose radiotherapy should be avoided to reduce 
orbital asymmetry and lifetime risk of developing late-onset sec-
ondary cancers. 
The use of high-dose chemotherapy with autologous stem cell 
rescue (HDCT/ASCR) is a long-lasting stand-point the treat-
ment of high-risk solid tumor, in which this therapeutic approach 
may provide an improved outcome. As RB is a chemosensitive 
tumor, a strategy using HDCT/ASCR might be effective in the 
treatment of bilateral advanced RB (Lee, Bone Marrow Trans-
plantation, 2008). 
Patients and methods: starting from 2008, all children with 
bilateral RB were treated with chemotherapy and local therapy 
followed by consolidation with Tandem HDCT/ASCR strategy. 
Conditioning regimens: CTE (Carboplatin 500 mg/m²/day, days 
-8 -7 -6; Thiotepa 300 mg/m²/day, days –5- 4-3; Etoposide 250 
mg/m²/day, days –5,-4) at the fi rst course; CY 1500 mg/m²/day, 
days –8-7-6-5, and Melphalan 60 mg/m²/day, days -4, -3, -2) at 
the second course. We treated 4 children, age 10 to 30 months, 
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with bilateral RB (n=3) or unilateral RB with CSF involvement. 
All children engrafted for PMN (median, day +12) and PLT 
(median, day +13), with mild toxicity (mucositis II-III, diarrhea 
and skin toxicity).
All 4 had a major response: three completed the program and 
achieved no evidence of disease, the fourth is during second 
transplant.
Conclusion: in our preliminary experience, HDCT/ASCR had a 
limited toxicity and was effective in obtaining disease control in 
patients with bilateral or high-risk RB. This regimen allowed to 
spare enucleation, and the risk of late morbidities associated 
with radiotherapy.

P1205
High-dose chemotherapy and autologous stem cell trans-
plantation in paediatric Ewing’s sarcoma/PNET
I. Kazantsev (1), T. Youhta (2), A. Zinchenko (1), A. Gevorgyan 
(1), E. Morozova (1), S. Safonova (2), L. Zubarovskaya (1), 
Y. Punanov (2), B. Afanasyev (1)
(1)R.M. Gorbacheva Memorial Institute of Children Hematology 
and Transplantation, I.P.Pavlov SPMU (St. Petersburg, RU); 
(2)Federal State Institution N.N.Petrov Research Institute of 
Oncology (St. Petersburg, RU)

5-year event-free survival (EFS) for patients with localized 
pediatric Ewing’s sarcoma/PNET is 70-80%, but in high-risk 
group (metastatic disease, unfavorable localization or large 
initial tumor mass) it is still 20-30%. High-dose chemotherapy 
(HDCT) with autologous hematopoietic stem-cell transplanta-
tion (auto-HSCT) is considered a promising option in patients 
with metastatic disease. This study was aimed at assesing pos-
sible survival benefi t for this patient population.
Patients and methods: From 2003 to January 2010 23 pediatric 
patients received therapy for high-risk Ewing’s sarcoma/PNET. 
Male-female ratio was 2,9:1, median of age at diagnosis 12,2 
years. 18 of the patients had multiple metastases, 12 patients 
initially had a large tumor volume and unfavorable tumor locali-
zation. All patients received 6 courses of inductive polychemo-
therapy (ifosfamide, vin-cristine, doxorubicin and etoposide), 
surgical treatment or local irradiation (48 -56 Gy). Furthermore, 
8 patients 8 courses of maintenance VAC chemotherapy and 15 
patients received HDCT with auto-HSCT. At the times of trans-
plant 8 patients were in complete remission (CR) and 7 patients 
were in partial remission (PR). Conditioning regimen consisted 
of busulfan 16 mg/kg and melphalan 140 mg/m2 (n=16). Stem-
cell sources used were bone marrow (n=8), peripheral blood 
stem cells (n=3) or both (n=5). Mean CD34+ cells dose was 
3,05 x 106/kg. 
Results: In the maintenance therapy group (n=8) 7 patients 
had a relapse within 2–20 months after the end of treatment 
(5 patients with metastatic disease on re-lapse died, 2 patients 
with local relapse received salvage therapy and are now alive), 
1 patient died of sepsis. In the HDCT group (n=15) 13 of the 
patients are alive (12–49 months after HDCT), 7 of them remain 
in remission. All except 2 children with PR at times of transplant 
had early relapses (32–128 days after HSCT). 5 of 8 patients 
with CR at time of transplant are still in remission, 3 had late 
relapses (365-628 days after HSCT). 
Conclusions: HDCT with auto-SCT signifi cantly lowers relapse 
rate in pediatric patients with high-risk Ewing’s sarcoma/PNET, 
which achieved CR after induction chemotherapy. The grow-
ing rate of late relapses suggests the necessity of post-HDCT 
therapy.

P1206
Lower incidence of treatment-related mortality in reduced 
versus high-intensity conditioning for allogeneic stem 
cell transplants in paediatric solid tumour
P. Gasperini, A. Martoni, C. Biagi, F. Vandemini, K. Kleinschmidt, 
R. Masetti, R. Rondelli, F. Melchionda, A. Prete, A. Pession
University of Bologna (Bologna, IT)

Objectives: In Solid Tumors (ST) patients treated with allo-
geneic stem cell transplantation (allo-SCT), reduced intensity 
(RIC) and high intensity conditioning (HIC) regimens heve 
beenanalyzed regarding toxicity, relapse, survival (OS) and 
Graft-versus-Tumor effect (GvT). 
Methods: We performed a retrospective analysis of 24 ST 
patients consistent in 12 neuroblastoma (NB), 8 Ewing’s sar-
coma (ES) and 4 rhabdomyosarcoma (RMS) treated in our 
Institution with allo-SCT between 1995 and 2010. 20 patients 
were male and 4 female. 14 patients received RIC (group A) 
and 10 patients received HIC (group B). Median age at allo-
SCT was 11 years (range 3-21 years). 18/24 have relapsed 
after a previous auto-SCT. 4 patients have been transplanted in 
complete remission (CR) and 12 in partial remission (PR) and 
8 in progressive disease (PD). The donor was related in 10/10 
patients of group B and in 8/14 in group A. 6/14 donors of group 
A were unrelated. SC source was bone marrow in 3/10 patients 
in group B and 9/14 in group A. Age and stage distribution did 
not differ signifi cantly between both groups. 
Results: Median overall follow-up (FU) was 12 months (range 2-
179 months) for group B and 7 months (range 2-31 months) for 
group A patients. After a median FU of 12 months in the group 
B patients the treatment related mortality (TRM) probability was 
20.5%(16.7). 2/10 patients died for TRM, 7/10 relapsed and 
died while 1 is alive and well. After a median FUP of 7 months 
the TRM probability in the group A patients was 0, 6/14 patients 
relapsed and died while 8 were alive and well. No association 
between HLA mismatch and GvT has been observed in this 
analysis.
Conclusion: In this retrospective analysis, there was a lower 
incidence of TRM in RIC versus HIC for allo-SCT in ST patients 
and an apparently better outcome. A longer FU in group A 
patients needed to evidence a clinically relevant GvT with RIC 
protocols.

P1207
Autologous stem cell transplantation for high-risk 
neuroblastoma: the Iranian experience
A.A. Hamidieh, K. Alimoghaddam, A. Huoseini, H. Jorjani, 
A. Jalali, R. Derakhshandeh, A. Ghavamzadeh
Hematology-Oncology and Stem Cell Transplantation Research 
Center (Tehran, IR)

Introduction: Neuroblastoma (NBL) is the most common extrac-
ranial, solid tumor in children, accounting for 8% to 10% of all 
childhood cancers. Signifi cantly, autologous transplantation 
appears to have the largest impact on the survival of the high 
risk subset of patients. 
Patients and methods: This study includes high risk, relapse, or 
refractory patients with NBL who underwent Stem Cell Trans-
plantation (SCT) from 1998 to 2010. There were 15 patients 
with NBL consisting of 8 males and 7 females. The main con-
ditioning regimen consisted of Carboplatin (400 mg/m2 for 3 
days), Etoposide (200 mg /m2 for 3 days), and Melphalan (75 
mg /m2 for 2 days). Since 2008, MIBG test has been performed 
in all the patients, one month before transplantation. Then, 
those patients who had positive MIBG test received MIBG 12 
(mci/kg) with the same conditioning regimen. From that time 
(2008) all of the patients began receiving 13-cis-retinoic-Acid 
120-160 mg/m2/2weeks per month, as maintenance from day 
sixty after SCT until one year later. 
Results: The median age of recipients was 5 years (range: 2-
10 years). The source of stem cells was peripheral blood in 13 
patients and bone marrow in 2 patients. The median time to 



S385

an Absolute Neutrophil Count 0.5*109/L was 11 days (range: 
8-14 days). The median time to an Absolute platelet count of 
20*109/L was 19 days (range 10-32 days). The median follow- 

up time was 5 months (1.5 month-5 years). 9 of the 15recipients 
had relapses. At the present time, 7 patients are still alive. One 
of them has relapse and the remaining 6 patients are in com-
plete remission. Relapse was the only cause of death. It should 
be noted that 5 patients received MIBG 12 (mCi/kg) with the 
same conditioning regimen.
Conclusion: Considering the results of this study, we can con-
clude that SCT is a feasible and effective method of treatment 
for patients with high risk neuroblastoma exhibiting resistance 
to chemotherapy. Furthermore, adding MIBG therapy to the 
conditioning regimen might enhance the effect of treatment.

P1208
Madrid, 2nd International Workshop for Haplo-identical 
Stem Cell Transplantation in Paediatric Solid Tumours
A. Pérez-Martínez, M. González-Vicent, M.A. Díaz, W. Leung, 
P. Lang, C. Paillard, L.M. Ball, K. Kraal, A. Prete, A. Velardi, 
F. Porta on behalf of the Haploidentical stem cell transplantation 
in solid tumours Working Group

The Second International Workshop in Haploidentical stem cell 
transplantation in paediatric solid tumours was celebrated on 
July 2010 in Madrid, Spain. First meeting was celebrated on 
July 2009 in Brescia, Italy. This time the aim was discuss about 
the feasibility to develop a European pilot study for “Haploiden-
tical stem cell transplantation for childhood refractory and meta-
static solid tumours”.
Because prognosis for relapsed or refractory paediatric solid 
tumours is still poor, it guarantees innovative approaches. 
Intensive treatment regimen using higher doses of chemo-
therapy and autologous stem cell rescue has been increased 
toxicity and risk of second malignancy without improving event 
free survival and overall survival. However mainly experience 
acquired from adults cancer with conventional allograft has 
been disappointing.
The expanding knowledge of tumour and innate immune sys-
tem crosstalk may provide clues for new antitumor cell therapy 
strategies. Innate immune system immunotolerance mediated 
by Natural Killer (NK) cell has been described in metastatic 
and refractory solid patients. Moreover majority of paediatric 
solid tumours, particularly if advanced stage, exhibit complete/
partial absence of NK cell killer immunoglobulin like-receptor 
ligands and increase ligands through activatory NK receptors 
as NKG2D or DNAM-1. Furthermore, exquisitely sensitive to 
expanded NK cell lyses has been described in most of pae-
diatric solid tumours. Because haploidentical stem cell trans-
plantation (HP) constitute the best allograft platform to explode 
NK cell alloreactivity, we hypothesize it could be a novel tool 
to eliminate non-curable malignancies with conventional treat-
ment. We also know single European paediatric centre has 
clinical trials ongoing with HP and alloreactive NK cell boost 
infusion. We suggest we should create a European consortia 
multicentre clinical trials aiming at the validation of NK allo-
reactive haploidentical stem cell transplantation as a novel 
therapeutic strategies for incurable paediatric solid tumours, by 
transnational research, and apply for Heath Framework Coop-
eration Programme for Research and Technological Develop-
ment. Third edition will take place in Leiden, Netherlands, with 
lots of scopes and challenges.

P1209
High-dose chemotherapy with autologous stem cell 
support for the heavily pretreated patients with germ cell 
tumours: a Serbian single-centre fi rst-experience report
L. Popovic (1), D. Jovanovic (1), D. Donat (1), D. Petrovic (1), 
T. Roganovic (1), J.-P. Lotz (2)
(1)Oncology Institute of Vojvodina (Sremska Kamenica, RS); 
(2)Tenon Hospital (Paris, FR)

Purpose: The prognosis of heavily pretreated patients with 
germ cell tumors is poor. Long time survival can be however 
provided using high dose chemotherapy for small number of 
patients. We present our fi rst results in high dose therapy for 
patients with germ cell tumors.
Patients and methods: From august 2008 to October 2010, we 
performed 9 transplantations in 6 highly refractory patients. All 
patients were male, median age was 34 years (22-48). Three 
patients had double transplant, two had only one because of 
progression, and for one patient second transplant is ongoing. 
Five of six patients had non-seminoma germ cell tumor at initial 
diagnosis time (3 teratoma, 2 embryonal carcinoma) and one 
patient had seminoma. Median time from diagnosis to fi rst graft 
was seven years (3-18). Median number of prior therapy lines 
before mobilization protocol were 4 (3-4). 
We performed, according to the Tenon Hospital Program (Tenon 
Hospital, Paris, France), stem cell mobilization using a combi-
nation of paclitaxel/epirubicin plus G-CSF. High dose therapy 
protocol was Carboplatin AUC 4 plus Etoposide 300mg/m² day 
1-5. Patients recieved median number of 3.1x106 (range 1.9-
4.5) CD34+ cells/kg of BW per transplant.
Results: There was no treatment-related mortality. The most 
common, grade 3/4 treatment related toxicities were: neutro-
penic fever (100% of patients), thrombocytopenia (100%), coli-
tis/diarrhea (66%), nausea (55%), and oral mucositis (44%). 
There was one veno-occlusive liver disease, and two grade 
4 infections (one facial phlegmona and one sepsis).We didn’t 
observe any CRs, we had 2 PRs, 2 SDs and 2 PDs. Median 
progression free survival time was 9.5 months (range 2-18). 
Three patients are still alive. 
Conclusion: High dose chemotherapy in heavily pretreated 
patients with germ cell tumors is feasible, with a moderate pro-
gression free survival. Earlier treatment intensifi cation in those 
patients is mandatory.

Experimental stem cell transplantation 
and Tumour stem cells

P1210
Allogeneic transplantation in elderly patients with poor 
prognosis acute myeloid leukaemia or myelodysplastic 
syndrome; the San Raffaele Institute experience.
M. Bernardi, C. Messina, J. Peccatori, M. Tassara, 
A. Crotta, B. Forno, F. Giglio, S. Malato, M. Marcatti, 
F. Lunghi, M.T. Lupo Stanghellini, E. Sala, A. Vignati, C. Corti, 
A. Assanelli, D. Clerici, F. Ciceri
San Raffaele Scientifi c Institute (Milan, IT)

Background: allogeneic (allo) stem cell transplantation (SCT) is 
the only curative strategy for poor prognosis acute myeloid leu-
kaemia (AML) and myelodysplastic syndrome (MDS). Patients 
(pts) older than 60 are not routinely offered an alloSCT as the 
procedure is considered highly toxic. Since 2002, 45 pts older 
than 60, with high risk AML/MDS, received an alloSCT from 
a matched related (MRD), matched unrelated (MUD), mis-
matched related (MMRD) or cord blood (CB) donor, at our Insti-
tute. Data on feasibility and outcome are here reported. 
Aim: retrospective evaluation of feasibility and effi cacy of 
alloSCT in elderly AML and MDS pts, with poor prognosis 
disease.
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Methods: period 10/2002 to 11/2010, 45 pts, median age 64 
(60-72). Diagnosis: de novoAML 16, sAML 13, therapy-related 
AML/MDS 4, MDS 12. Donors: MRD 10, MUD 9, MMRD 24, 
CB 2. Disease status at SCT: CR1 12, CR2 9, upfront 7, refrac-
tory 8, relapsed 9. Conditioning regimens contained fl udarab-
ine in 44 cases, treosulfan in 40, melphalan in 3, thiotepa in 2, 
cyclophosphamide and busulfan in 1 case, ATG in 34 cases. 
GvHD prophylaxis: T-cell depletion in 11 cases, CSA/MTX in 
24, rapamycin/MMF in 10. All pts received SCT from peripheral 
blood.
Results: of 40 pts evaluable at day +30 38 (95%) were in CR, 
included 21 out of 26 (81%) not in CR at SCT. TRM within day 
+100 was 20% (9 pts), overall 44% (20 pts), for pts in CR was 
43% (9 pts), for pts not in CR 46% (11 pts). Causes of TRM: 13 
infections, 6 GvHD, 1 myocardial infarction. GvHD: acute 22% 
(9/40 pts), chronic 35% (8/23 pts). Relapses: 12 (31.5%). At last 
follow-up (FU) 16 pts (36%) are alive in CR, with a median FU 
of 617 (30-1659) days. Median EFS from SCT of all pts is 227 
(3-2289) days. Of 14 pts older than 65, 4 (28.5%) are alive in 
CR, median EFS is 159 (14-2289) days. 
Conclusions: alloSCT is feasible in elderly pts with poor prog-
nosis AML/MDS, and expected OS <15%. TRM is equally 
distributed before and after day 100. This suggests that early 
toxicities due to the conditioning regimens are limited, and 
prolonged immunesuppression is responsible for a consist-
ent proportion of fatal complications. Long term survival has 
been obtained, also for pts transplanted with active disease. In 
conclusion, new reduced-toxicity conditioning regimens, mainly 
fl udarabine/treosulfan based, permit to offer an alloSCT to eld-
erly pts with a dismal prognosis, also from alternative donors. 
Trials are ongoing to improve the management of GvHD and 
infections.

P1211
Fractioning of bone marrow mononuclear cells for treatment 
of myocardial ischaemic injury (experimental model)
D. Sergeevichev, P. Larionov, D. Subbotin, R. Novruzov, 
A. Karaskov
E.N. Meshalkin Research Institute of Circulation Pathology 
(Novosibirsk, RU)

In view of the myocardium’s limited capacity to regenerate spon-
taneously after an ischemic injury, the therapeutic use of exog-
enous progenitor cells has recently gained increasing interest. 
Our group developed a method of obtaining bone-marrow pro-
genitor cells using differences in the rate of cell adhesion. Four 
weeks after the transepicardial injection of autologous non-
adhering progenitor cells (NAPC) we observed the morphologi-
cal evidence of signifi cant increase in process of angiogenesis 
in a dog chronic ischemic heart disease (CIHD) model. 
All experiments were approved by the local institutional ethics 
committee. 9 dogs, both sex, 1.5-2 years old, weighting 15-20 
kg, were anesthetized intravenously, and artifi cially ventilated. 
A CIHD model was formed by ligation left coronary artery and 
its branches. Formation of MI was confi rmed by ECG. Three 
months later bone marrow specimens were extracted from iliac 
bones. Bone marrow mononuclear cells (BMC) washed twice, 
resuspended in depleted nutrient solution and incubated in cul-
ture fl asks. 107 NAPC (6 dogs) and BMC (3 dogs) were used 
for application around of MI zone in each case. Approximately 
4 weeks after cells implantation, hearts were removed and fi xed 
in 4% formalin for histochemical analysis. Myocardium of the 
left ventricle and apex of the heart was taken for microscopic 
examination. RT-PCR analysis was used for estimation of 
VEGF-A, -B, -C, -D and osteopontin mRNA expression level in 
NAPC and BMC. 
The most signifi cant manifestation of morphogenesis induced 
by implantation of BMC was the widespread ossifi cation of 
epicardial and sub-epicardial layers of myocardium with ran-
domly oriented bone beams. Van Gieson staining showed the 
presence of small bony beams that could be enveloped by 
multicore osteoclast cells and were subjected to partial resorp-

tion. Implantation of NAPC doesn`t lead to such side effects. 
To determine differences in the formation of the microvascular 
bed, approximately 800-1200 vessel profi les were analyzed per 
animal. The count of vessels with a diameter up to 40 microm-
eters stained isolectin GS-IB4 showed signifi cant differences in 
NAPC compared with BMC implantation areas (2970 and 2120 
vessels/mm² respectively). The levels of VEGF-D,-B and -A 
were signifi cantly higher in NAPC group, but the level of VEGF-
C and osteopontin was higher in BMC group. 
So we demonstrated advantages of non-adherent mononuclear 
cells use in the treatment of ischemic myocardial injury.

P1212
Allogeneic haematopoietic stem cell transplantation 
in a patient with mitochondrial neurogastrointestinal 
encephalomyopathy: results of a six-month follow-up
M. Lenoci (1), F. Sicurelli (2), A. Bucalossi (1), F. Toraldo 
(1), M. Tassi (1), M. Tozzi (1), A. Carluccio (2), M.t. Dotti (2), 
G. Marotta (1)
(1)Stem cell transplant and cellular therapy unit (Siena, IT); 
(2)Department of neurological, neurosurgical and Behavioural 
Sciences (Siena, IT)

Objective: To describe the preliminary results of treatment with 
allogeneic hematopoietic stem cell transplantation (HSCT) in a 
patient affected by MNGIE.
Background: Mitochondrial Neurogastrointestinal Encepha-
lomyopathy (MNGIE) is a life-threatening autosomal reces-
sive disorder, caused by a mutation in the gene of thymidine 
phosphorylase (TP) on chromosome 22q13.32-qter that leads 
to deletions and/or depletion of mitochondrial DNA. MNGIE is 
clinically characterized by gastrointestinal dysmotility, cachexia, 
ptosis, external ophthalmoplegia, polyneuropathy, and leu-
koencephalopathy. MNGIE is slowly progressive, potentially 
lethal and patients usually die in early adulthood. The thera-
peutic options are limited. We describe the case of a patient 
with MNGIE treated with HSCT.
Case report and results: A 21 years old female patient was 
referred to electromyography service for a left cervicobra-
chialgia. Nerve conduction velocities study showed diffuse 
demyelinating sensory-motor polyneuropathy. Neurological 
examination revealed mild palpebral ptosis, mild weakness 
and arefl exia. Body weight was 38 Kg and height 150 cm. The 
patient referred recurrent episodes of vomiting, abdominal pain 
and diarrhoea. 
TP activity was undetectable, with elevated deoxythymidine, 
uridine, and lactate serum level. Brain MRI showed leukoen-
cephalopathy. Genetic analysis revealed a novel mutation in TP 
gene (c.1249 dupC). 
The patient has been treated with myeloablative HSCT, condi-
tioned with Busulphan 12.8 mg/kg and Fludarabine 180 mg/m2. 
Graft versus host disease prophylaxis consisted of cyclosporine 
and short courses of methotrexate. The donor was her healthy 
HLA 6/6-matched 30-years-old brother. A total of 4.14 X 108

total nucleated bone marrow cells/kg recipient body wt was 
infused. Neutrophils and platelets engraftment were detected 
17 days after transplant.
Repeated clinical follow up showed progressive clinical improve-
ment with stopping of the episodes of vomiting, diarrhoea and 
abdominal pain and increased of the body weight. TP activity 
normalized after 55 days and deoxyuridine and deoxytimidine 
sensibly lowered.
Conclusions: HSCT may be a promising therapeutic option 
for MNGIE. However the clinical experience in this rare mito-
chondrial disease is limited. Our experience in this paucisym-
tomatic patients, the fi rst to our knowledge transplated in Italy, 
shows signifi cant clinical and metabolic improvement and 
strongly suggests the importance of an early diagnosis and 
treatment.
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P1213
Chemotherapy-induced myeloablation in piglets
P.E.L. Pontoppidan (1), R.L. Shen (1), B.L. Petersen (2), 
T. Thymann (1), C. Heilmann (2), K. Müller (2), P.T. Sangild (1)
(1)University of Copenhagen (Frederiksberg, DK); (2)Rigsho-
spitalet National University Hospital (Copenhagen, DK)

Introduction: Myeloablation prior to allogeneic hematopoietic 
stem cell transplantation (HSCT) is associated with a series 
of severe clinical complications. However, our current under-
standing of organ toxicity in relation to myeloablation is largely 
derived from studies of rodents, and it is unclear to what degree 
conclusions drawn from those studies are applicable to HSCT 
to man. For the further studies of the pathophysiology and treat-
ment of these complications the development of animal models 
in species phylogenetically closer to man will be essential. In 
this study we evaluated if the pig could be a useful model for 
complications related to a standard myeloablative chemother-
apy used as conditioning prior to HSCT using a Busulfan (Bu) / 
Cyclophosphamide (Cy) based conditioning regimen. 
Methods: Six 3 days-old pigs (Landrace x Yorkshire) were allo-
cated to three groups: A) four days of iv. Bu (1.6 mg/kg x 2) 
followed by two days of iv. Cy (60 mg/kg x 1), B) 4 days of Bu 
(0.8 mg/kg x 2) followed by 2 days of Cy (30 mg/kg) and C) 2 
days of Bu (1.6 mg/kg x2) followed by 1 day of Cy (60 mg/kg x 
1). All pigs were euthanized for tissue collection 11 days after 
the initial chemotherapy dose. 
Results: Overall the BU+CY treatment resulted in reduction of 
circulating white blood cells from about day four in all treatment 
groups. Neutropenia was seen from day 7 (neutrophil count 
1.17 109/L (1.46-0.40) (median, range) and kept descending 
until the end of the study to 0.05 109/L (0.05-0.0) (Figure 1). 
Bone marrow samples from all treatment groups showed apla-
sia to different degrees (Table 1). Only treatment A resulted in 
total aplasia. All piglets survived until the end of the study at day 
11 showing no signs of mucositis. 
Conclusion: Myeloablation using a BU/CY regimen with doses 
similar to the dose administered in the human clinical setting 

is feasible in piglets. Interestingly, the given chemotherapy 
did not induce signs of mucositis. The reason for this is at 
the moment unclear, but it may relate to a longer half-life 
of enterocytes in piglets as opposed to older animals and 
humans. We are currently evaluating signs of infl ammation 
at the molecular level. In view of the fact that there were no 
signs of mucositis by day 11 this model could be useful for 
further development into a model of stem cell transplantation. 
However, it needs adjustments to be useful as a model of 
mucositis.

P1214
Haplo-identical transplant: long-term follow-up of 
a three-steps phase I/II study of the impact of 
post-transplant growth factors and GSF-primed DLI 
in advanced acute leukaemia patients
P. Lewalle (1), R. Rouas (1), A. Delforge (1), P. Crombez (1), 
N. Meuleman (1), J. Maertens (2), D. Bron (1), P. Martiat (1)
(1)Institut Bordet (ULB) (Brussels, BE); (2)KULeuven (Leuven, BE)

Introduction: we initiated this study in 2000, at a time where 
most referred patients (without a matched donor) were in very 
advanced stage (most of them refractory or progressive), in 
order to evaluate the impact of G-CSF and GM-CSF post-trans-
plant, and the role of G-CSF primed DLI. It is worth noting that, 
with time, the proportion of patients in CR (mainly CR2 and 
CR3) increased.
Patients and methods: a total of 45 patients entered this study 
of whom 17 were in refractory or progressive relapse, 9 in PR 
post relapse, 16 in CR 2 or 3 and 2 in CR1. The three steps 
consisted of (1) G-CSF + DLI (104 per kg) monthly from day 30 
if no GVHD, (2) GM-CSF from day 5 + one single DLI at day 
30, GM-CSF (day 5 to 9) without DLI for patients who could not 
benefi t from NK alloreactivity (ALL and some AML). There were 
9 patients in step I, 12 in step II and 22 in step III. The median 
reinfused cell dose was 4.4x106/kg and 4.8x104/kg for CD34+ 
and CD3+ cells respectively.

[P1213]
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Results: for step I (2 CR), 1/9 grade III GVHD, TRM = 0 at 
day 100 and 2 at 3 years, a low incidence (25%) of CMV and 
aspergillosis, but 6/9 eventually relapsed. For step II, the TRM 
was 8/12 due to a high incidence of GVHD, which offset the 
low relapse rate (2/12). For step III, grade III GVHD incidence 
was 16/22, TRM 13/22 (8/9 if no GM-CSF) and LFS was 5/22 
(all CR patients). The relapse rate was 2/22. In both step II and 
III patients, the incidence of CMV reactivation and aspergillosis 
was above 50%, probably due to a higher GVHD rate and its 
treatment. Patients with CMV reactivation could be treated in a 
pre-emptive way by the infusion of ex vivo generated specifi c 
T cells, but this was effective only in patients with a mild GVHD 
treatment.
Conclusions: none of these three approaches could result in 
long-term LFS in patients refractory or progressive. The use 
of GM-CSF could maintain some of them leukemia free at the 
cost of ultimately lethal GVHD. The use of G-CSF and G-CSF 
primed DLI resulted in a low incidence of GVHD and infection, 
but was effective in CR patients only. Nevertheless, this could 
be the approach of choice for patients in any CR, but we do 
not have enough evidence for this,given the low number of CR 
patients in this series. The overall LFS for the patients in any 
CR was 39% at 9 years, which compares favorably with MUD 
transplant and is thus a reasonable alternative for patients in 
CR at need of a transplant.

P1215
Third allogeneic stem cell transplantation for the 
treatment of acute leukaemia
M. Tsubokura, T. Yamashita, T. Hosoda, J. Mori, E. Noguchi, 
T. Kobayashi, Y. Murata, K. Kakihana, K. Ohashi, H. Sakamaki, 
H. Akiyama
Komagome Hospital (Tokyo, JP)

Objective: Third allogeneic hematopoietic stem cell transplan-
tation (HSCT-3) could be performed in patients with acute 
leukemia who relapsed after second transplantation (HSCT-2). 
However, little information is available regarding the effi cacy 
and safety of HSCT-3. We herein retrospectively reviewed 
clinical outcomes of patients who underwent HSCT-3 for acute 
leukemia and discuss the clinical usefulness of this treatment.
Patients and methods: Patients receiving HSCT-3 in Tokyo 
Metropolitan Cancer and Infectious Diseases Center, Koma-
gome Hospital, between October 2005 and October 2010 were 
identifi ed. In total, six patients (acute myeloid leukemia (n=5), 
and acute lymphoblastic leukemia (n=1)) underwent HSCT-3 
from a matched related donor (n=1), matched unrelated donors 
(n=2), or cord blood (n=3). Median age at HSCT-3 was 36.5 
years (range 27-50 years). Median interval between HSCT-2 
and HSCT-3 was 13.5 months (range 4-58 months). Disease 
status at HSCT-3 was complete remission (CR) in one patient, 
and resistant disease in 5 patients. Three of 6 patients received 
conventional myeloablative regimens and three received 
reduced-intensity regimens.
Results: CR was observed in one of six patients (17%) follow-
ing HSCT-3. Four patients (67%) died of regimen related tox-
icities (RRT) including sinusoidal obstruction syndrome (SOS) 

(n=3), and acute kidney injury (AKI) (n=1). Two of 6 patients 
(33%) with successful engraftment have succumbed to disease 
progression. All patients developed transplantation-related 
complications including SOS (n=3), AKI (n=4), chronic graft-
versus-host disease (n=1), and hemorrhagic cystitis (n=1). 
Median overall survival was 24 days (range 7-430 days). One 
patient survived more than a year.
Conclusions: Our study suggested that HSCT-3 would gener-
ally be intolerable because of substantial risk of RRT for most 
of patients. However, this treatment might offer a long-term sur-
vival in some patients.

P1216
Functional tests and release criteria of GMP-manufac-
tured multipotent stroma cells for clinical use in 
autoimmune disease
K. Nerger, T. Weber, J. Lützkendorf, A. Mögel, A. Tetzlaff, 
T. Müller, J. Hering, H.-J. Schmoll, L.P. Müller
Martin-Luther-University (Halle-Wittenberg, DE)

Background: Based on their immunosuppressive capacity 
multipotent stroma cells (MSC) could provide a therapeutic tool 
in autoimmune diseases. However, therapeutic use of MSC 
for specifi c diseases requires their standardized production 
including release criteria predicting the clinical effi cacy and 
safety of the produced specifi c batch. Specifi cally, in autoim-
mune disease the immunsuppressive capacity as well as the 
lack of malignant transformation of the transplanted cells are of 
particular interest. 
Methods: A SOP-system for the animal-protein-free manufac-
turing of native and cryopreserved MSC was established and 
authorized by the federal regulatory agencies. Based on that pro-
tocol, multiple complete validation runs were performed. Apart 
from microbiological testing and phenotypical analysis criteria 
for fi nished product assessment of immunosuppressive capacity 
and malignant transformation were defi ned and evaluated. 
Results: After optimization of culture conditions the protocol 
allowed expansion of MSC to a fi nal cell number of >160 mil-
lions over a period of <40 population doublings. At release, 
cell viability was >80% in native and cryopreserved products. 
A constant cell loss due to adherence to the plastic bags was 
observed. Manufactured MSC showed typical phenotype and 
multipotent differentiation potential before and after cryop-
reservation. In mixed cultures, native as well as cryopreserved 
MSC did not elicit a proliferation of native HLA-incompatible 
leukocytes but suppressed their mitogen-induced proliferation. 
The degree of suppression in a specifi c batch of MSC varied 
depending on the origin of the leukocytes but was apparently 
independent of the degree of HLA-compatibility. Testing was 
optimized to allow retrieval of results within 5 days. Neither 
native nor cryopreserved manufactured MSC showed signs of 
malignant transformation in vitro and in a nude mice model. 
Discussion: Based on these data a modifi ed protocol with inclu-
sion of a new media composition as well as of functional tests 
for fi nished product specifi cations was developed. We suggest 
that cryopreserved allogeneic MSC should be preferred for the 
use in clinical trials for autoimmune disease. This allows the 
specifi c assessment of the immunosuppressive capacity of the 
produced MSC in the designated recipient. The cell loss due to 
cryopreservation is predictable and can be compensated for by 
defi ning a higher cell number for product release.
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P1217
Diet-dependent gut complications following 
chemotherapy treatment in piglets
R.L. Shen (1), P.E.L. Pontoppidan (1), M. Ladegaard (1), 
C. Heilmann (2), K. Müller (2), P.T. Sangild (1)
(1)University of Copenhagen (Frederiksberg, DK); (2)Rigsho-
spitalet National University Hospital (Copenhagen, DK)

Introduction: High-dose cytotoxic therapy may be associated 
with gastrointestinal complications and with increased risk of 
infection and overall mortality after stem cell transplantation 
(SCT). Bovine colostrum that contains high levels of immu-
nomodulating proteins and peptides prevent development of 
necrotizing enterocolitis in young pigs. We hypothesized that 
colostrum would also protect against chemotherapy-induced 
gastrointestinal toxicity. 
Methods: Three-day-old piglets (Landrace x Yorkshire, n=37) 
received chemotherapy with enteral diets of Bovine Colos-
trum (chemo-BC, n=10) or infant Formula (chemo-F, n=10). 
Controls received the same diets without chemotherapy 
(ctrl-BC, n=8; ctrl-F, n=9). Pigs were euthanized and organs 
were sampled on day 11 after start of chemotherapy treatment, 
or earlier if there were signs of severe distress.

Results: 40 % (12/20) of the chemo group and 100% (17/17) 
of the controls were alive on day 10. Of the 12 pigs terminated 
before day 10, two were from the chemo-BC group and six 
were from the chemo-F group (2/10 vs 6/10, p=0.17) with no 
signs of mucositis in any of these pigs. In the remaining pigs, 
oral mucositis was observed in 75% (9/12) of the chemo pigs 
compared with 0% (0/17) of the control pigs (P<0.01) with no 
signifi cant effect of diet. Total gain in body weight and relative 
weight (g/kg body weight) of the small intestine and spleen was 
lower in the chemo pigs compared with controls (P<0.05), while 
values for relative small intestinal length (cm/kg body weight) 
and weight of colon, liver, heart and kidneys, as well as propor-
tion of mucosa were similar in the chemo and control groups. 
There were no signifi cant differences in organ weights between 
diet groups.
Conclusion: Young piglets were surprisingly resistant against 
chemotherapy-induced mucositis, possibly explained by the 
relatively slow enterocyte turnover just after birth. Chemo pigs 
fed colostrum tended to have better survival rates, while diet 
had no effect in control pigs. Further studies on histopathology 
and infl ammatory markers will verify whether diet exerts sig-
nifi cant effects on chemotherapy-induced gut damage in young 
individuals.
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