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In-vitro generation of allo-HLA-DP-restricted donor T-cells
with hematopoiesis- and cell-lineage-specificity for
therapeutic application
A. Laghmouchi1,*, C. Hoogstraten1, P. van Balen1, M. van de
Meent1, J. F. Falkenburg1, I. Jedema1
1Hematology, Leiden University Medical Center, Leiden,
Netherlands

Introduction: The majority of patients treated for hematolo-
gical malignancies with a stem-cell-graft and postponed
donor-lymphocyte-infusion (DLI) from an unrelated-donor
(URD) are 10/10 HLA-matched with the donor, frequently
resulting in a mismatch for HLA-DP. Under non-inflammatory
conditions, expression of HLA-DP is restricted to hematopoie-
tic cells. Therefore, an HLA-DP-mismatch can give rise to a
specific Graft-versus-Leukemia (GvL) effect. However, in
specific cases, patients receiving HLA-DP-mismatched T-cells
suffer from coinciding GvHD mediated by a profound allo-
HLA-DP-specific immune response. Adoptive transfer of in-
vitro selected allo-HLA-DP-restricted donor T-cells directed
against antigens specifically expressed on hematopoietic cells
may be an elegant strategy to induce a specific GvL-effect
without coinciding GvHD.
Material (or patients) and methods: To induce allo-HLA-DP-
directed T-cell responses, HLA-DP mismatched (10/10
matched) donor/patient pairs were selected. Donor PBMC
were co-cultured with patient mature-monocyte-derived-
DCs for 14 days. After re-stimulation, reactive CD4-T-cells
were clonally isolated based on expression of the activation
marker CD137, and expanded. Growing T-cell clones were
analyzed for allo-HLA-DP-restriction, hematopoiesis- and
cell-lineage-specificity using hematopoietic cells (mono-
cytes, DCs, EBV-LCL) of donor and patient-origin, leukemic
cell samples and non-hematopoietic (interferon-gamma-
pretreated, HLA-class-II-expressing, skin-derived-fibroblasts)
target cells.
Results: 80% of the reactive CD4-T-cell clones were found to
be allo-HLA-DP-restricted as defined by recognition of patient,
but not donor-derived target cells, and confirmed by
recognition of third-party target cells expressing the mis-
matched, patient-specific HLA-DP allele. Within the allo-
HLA-DP-reactivity we found different tissue-and lineage-
specificities. As expected, we found many T-cell clones that
produced IFNγ, GM-CSF and/or IL-4 when tested against
hematopoietic cells as well as non-hematopoietic cells
expressing the target HLA-DP allele. The majority of these
clones also exerted cytotoxic activity against these target
cells. Interestingly, we found 30-40% of the allo-HLA-DP-
restricted T-cell clones to specifically produce cytokines when
tested against hematopoietic cells but not against non-
hematopoietic cells expressing the target HLA-DP allele. In
accordance, these clones showed cytotoxic activity against
the hematopoietic targets, but did not lyse fibroblasts
despite interferon-induced proper expression of the target
HLA-DP allele. Moreover, from these hematopoiesis-restricted
T-cell clones one third showed a myeloid-lineage-specificity
illustrated by recognition of monocytes and DCs, but not
EBV-LCL. These allo-HLA-DP-restricted, myeloid-reactive T-cell
clones showed also reactivity against primary AML blasts
and CD34+ progenitor cells expressing the target HLA-DP
molecule.

Conclusion: These results indicate that hematopoiesis-
restricted, and even cell-lineage-specific T cells are an
elementary component of the allo-HLA-DP-specific T-cell
repertoire. In-vitro generation of allo-HLA-DP-restricted, hema-
topoiesis- and cell-lineage-specific T-cells may allow safe and
effective therapeutic application of HLA-DP-immunity.
Disclosure of Interest: None declared.
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Optimization and scale up production of aspergillus- and
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Introduction: Opportunistic infections by viruses, mainly
Epstein Barr (EBV), cytomegalovirus (CMV), BK virus, as well as
fungi, such as Aspergillus Fumigatus (Asp), are major causes
of morbidity and mortality post allogeneic hematopoietic
stem cell transplant (HSCT). Currently available antiviral and
antifungal agents are not satisfactorily effective and can
be associated with other drug interactions, toxicity and
emergence of uncommon or resistant strains, while they
substantially increase the financial burden of the post-
transplant care. In contrast to the remarkable progress of
virus-specific T cells, the complex and costly production of
Asp-specific T cells (Asp-STs) limits their broader application,
although the only clinical trial conducted so far with Asp-STs
demonstrated promising efficacy.
We aimed to introduce a novel, simplified, low-cost and
minimally laborious process of rapidly generating high
numbers of Asp-STs as well as multipathogen-specific T cells
(mp-STs) that simultaneously target CMV, EBV, BK virus and
Asp, from healthy individuals, in only 10 days.
Material (or patients) and methods: To generate Asp-STs,
4x107 PBMCs derived from 25-35 ml blood of normal
individuals, were exposed to either Asp lysate or Asp pepmix
mastermix (Crf1, Gel1 and SHMT). For multipathogen-
specific T cells (mp-STs) PBMCs were similarly pulsed with
Asp lysate or the Asp pepmixes, combined with viral
pepmixes (CMV: IE1, pp65; EBV: EBNA1, LMP2, BZLF1; BK:
Large T, VP1). Given the wider targeted antigen repertoire
in mp-STs, the initial seeding density of PBMCs was lowered
to 1,5x107 PBMCs. Pulsed PBMCs were cultured in the
presence of IL-4/IL-7 for 10 days in G-rex bioreactors.
The cells were immunophenotypically characterized by
flow cytometry and their specificity was assessed by IFN-γ
Elispot assay.
Results: Asp-STs produced with either lysate (n=8) or
pepmixes (n=6) had a similar x5-x6-fold expansion, while
mp-STs stimulated with either Asp lysate (n=4) or pepmixes
(n= 4), expanded significantly higher than Asp-STs [x11- vs
x14-fold, respectively (P40.03)]. All cell lines were polyclonal,
comprised predominantly of CD4+ cells (73 ± 4%, 74 ± 4%,
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70± 5%, and 72 ± 3% respectively) and CD8+ cells (16 ± 3%,
17 ± 2%, 19 ± 4%, and 18± 2% respectively) and expressed
central (CD45RA-/CD62L+: 48 ± 4%, 55 ± 5%, 36 ± 6%, and
35± 2% respectively) and effector memory markers
(CD45RA-/CD62L-: 33 ± 5%, 25 ± 4%, 53 ± 5%, and 54± 3%
respectively). All Asp-STs or mp-STs pulsed with lysate or
peptide pools presented activity against Asp [mean± SEM spot
forming cells (SFC)/2x105 input cells: Asp-STs with lysate:
113 ± 16; Asp-STs with peptides: 321 ± 59; mp-STs with lysate:
143 ± 8; mp-STs with peptides: 463 ± 132], indicating that Asp-
STs can be expanded from all normal donors and that Asp
proteins Crf1, Gel1 and SHMT induce stronger Th1 responses
than Asp lysate. There was no difference in the magnitude of
the response against Asp between Asp-STs and mp-STs,
suggesting that antigenic competition does not preclude
pooling of viral and fungal antigens in our platform.
Conclusion: In conclusion, we established an optimized, rapid
and simple process of scaling up clinically relevant numbers of
Asp-STs or mp-STs, from a single blood draw. Our approach
will broaden up the applicability of adoptive immunotherapy
for effective management of invasive aspergillosis or simulta-
neous treatment of viral and fungal infections post allo-HSCT.
Disclosure of Interest: None declared.
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Mononuclear marrow cells injected into the affected limb
of patients with critical ischemia may result in a positive
effect lasting years
A. Lange1,*, L. Maslowski2, J. Lange3, D. Dlubek1,3, W. Witkiewicz2,
E. Jaskula1,3
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Introduction: The laboratory data collected in our institution
showed that processing of marrow cells in a Cobe Spectra
separator ends in obtaining a mononuclear population enriched
in hematopoietic, mesenchymal/stromal and endothelial stem
cells. All these stem cells may regenerate damaged tissues
according to their biologic potential. The marrow cells but not
those from mobilized blood seem to be appropriate to use in
regeneration of damaged tissues assuming that the mobiliza-
tion process reduces the ligand–receptor interaction important
for trafficking of stem cells – release and homing.
Material (or patients) and methods: The program of using
marrow-derived mononuclear cells for intra-muscular implan-
tation in regeneration of tissue damaged due to critical limb
ischemia (CLI) started in the year 2003. From that time until
2005 twelve patients with CLI (an experimental cohort to
investigate the tolerability and the presence of wanted and
unwanted symptoms after implantation) and in the period
2009–2012 another 12 patients entered the study. All patients
suffered from ischemia (Fontaine IV) due to atherosclerosis
and all appropriate surgical procedures were exaggerated
prior to the cellular therapy. The procedure of cellular therapy
was as follows: (i) bone marrow harvest from posterior iliac
crest in a volume of 500 mL, (ii) mononuclear cells enrichment
using a Cobe Spectra separator which ended with a volume of
100 mL, (iii) 70 mL of the cell suspension were injected in
0.5 mL portions into calf muscles of the affected limb. The
analysis of the implanted cells revealed the presence of (mean
+/- SEM): (i) hematopoietic progenitors: CD34+, CD45+: 1.29%
+/- 0.19, (ii) CD45-CD34-cells were CD90+: 0.1% +/- 0.02,
CD105+: 2.4% +/- 0.33, CD73+: 0.08% +/- 0.01, and 24.4 +/ - (iii)
CFU-F 4.5 /10-6 WBC.
Results: Seven patients had the posterior tibia muscle
biopsied for immunohistochemistry and genetic study. Of
note, immunochemistry revealed the presence of HIF-1 and
Hsp 90, which was accompanied by higher expression of
genes encoding these proteins. Out of 25 legs being
implanted (24 patients were enrolled in the study) 7 had the

leg amputated due to the lack of responsiveness to the
therapy or relapse. Four-year observation was conducted in 17
and 10-year or longer observation in 5 instances of cellular
therapy interventions. At the 1, 3 and 12 months checkups,
pain reduction was documented in the first (and second)
cohort in 83% (88%), 67% (57%) and 28% (38%) respectively.
The same proportions for wound healing were as follows: 25%
(38%), 42% (43%), 50% (33%). Distance to claudication
increased from 50 to 200 m (median) 12 months after the
procedure, and the median of the distance to claudication was
higher than that prior to the treatment at 4, 6 and 10 years
after cellular therapy implementation. Progression-free survi-
val (median 26 months) was valid for 42% of patients receiving
cellular therapy.
Conclusion: In conclusion, the intra-muscular implantation of
a marrow cell population enriched with a mononuclear cell
fraction in patients with CLI may result in a years long decrease
in the ischemic symptoms.
Disclosure of Interest: Supported by INNOMED/I/1/NCBR/
2014 CellsTherapy NCBiR grant. None declared.
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Inhibition of Akt-signaling promotes the generation of
superior tumor-reactive T cells for immunotherapy post
allogeneic stem cell transplantation
A. B. van der Waart1, C. M. Mousset1, H. Fredrix1, N. M. van de
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1Department of Laboratory medicine - Laboratory of Hematol-
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Hematology, Radboudumc, Nijmegen, Netherlands, 4Experimen-
tal Transplantation and Immunology, National Cancer Institute,
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Introduction: Allogeneic stem cell transplantation is a
potential curative treatment for patients suffering from a
haematological malignancy. Nevertheless, relapse is often
observed, indicating the need for additional therapies. T cell
therapy targeting only tumor cells would specifically
enhance the graft-versus-tumor effect without increasing
the risk for graft-versus-host disease. Moreover, effective T
cell therapy against cancer is dependent on long-lived stem
cell-like T cells with the ability to self-renew and differentiate
into potent effector cells. However, current ex vivo-genera-
tion protocols result in terminally differentiated effector
T cells. Here, we investigated whether early memory tumor-
reactive T cells could be generated ex vivo, by interfering
with the Akt-signaling pathway, involved in T cell
differentiation.
Material (or patients) and methods: To expand Minor
Histocompatibility Antigen (MiHA)-specific T cells from the
naive repertoire, MiHA-negative CD8+ T cells were stimulated
with autologous monocyte-derived dendritic cells loaded
with MiHA-peptide in the presence or absence of Akt-
inhibitor VIII. MiHA-specific T cells were analyzed in vitro and
in vivo. Following this proof of concept study, Akt-inhibitors
which are currently tested in clinical studies, were evaluated
for their potential to inhibit T cell differentiation.
Results: We found that by inhibiting Akt-signaling, MiHA-
specific CD8+ T cells displayed an early memory-like phenotype
(CCR7+CD62L+CD45RO+CD27+CD28+CD95+) and transcriptome
signature (TCF7hiFOXO1hiEOMESlowKLRG1low). This resulted in a
MiHA-specific CD8+ T cell population containing a high
proportion of stem cell-like T cells, compared to terminal
differentiated effector T cells in control cultures. Importantly,
these Akt-inhibited MiHA-specific CD8+ T cells showed a
superior expansion capacity both in vitro as well as upon
infusion in immune deficient NSG mice. Moreover, adoptive
immunotherapy of Akt-inhibited MiHA-specific CD8+ T cells
resulted in a superior anti-tumor effect in intrafemural human
multiple myeloma-bearing mice (Figure). Finally, in mixed
lymphocyte reactions Akt-inhibitors AZD5363, GSK2141795
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and GDC0068 also revealed their potential of inhibiting T cell
differentiation, both on phenotype (CCR7hiCD62LhiCD28hiCD95hi)
as well as on transcriptome signature.
Conclusion: Tumor specific immunotherapy is essential in the
battle against hematological malignancies. The findings
presented in this study provide a rationale for further clinical
exploitation of ex vivo generated Akt-inhibited MiHA-specific
CD8+ T cells in additive immunotherapy to prevent or treat
relapse in allogeneic stem cell transplantation patients.
References: Van der Waart AB, et al. Inhibition of Akt signaling
promotes the generation of superior tumor-reactive T cells for
adoptive immunotherapy. Blood 2014;124(23).
Disclosure of Interest: None declared.
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Resistance to neoplastic transformation of ex-vivo
expanded human mesenchymal stromal cells after
exposure to supramaximal physical and chemical stress
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1Pediatric Hematology/Oncology, Bambino Gesù Children's
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Introduction: The risk of malignant transformation of ex-vivo
expanded human mesenchymal stromal cells (huMSCs) has
been debated in the last years (1,2); however, the biosafety of
these cells after exposure to supramaximal physical and
chemical stress has never been systematically investigated. We
established an experimental in vitro model to induce
supramaximal physical (ionizing radiation, IR) and chemical
(starvation) stress on ex-vivo expanded bone marrow (BM)-
derived huMSCs and investigated their propensity to undergo
malignant transformation. To this aim, we examined MSC

morphology, proliferative capacity (in terms of population
doublings), immunephenotype, differentiation potential,
immunomodulatory properties (PHA-induced T-cell prolifera-
tion assay) and genetic profile (by conventional karyotype and
array-CGH) before and after exposure to stressors.
Material (or patients) and methods: MSCs were isolated
from 20 healthy donors (HDs; median age: 16 years; range: 5-
32) and expanded in culture medium supplemented with 5%
platelet lysate (PL) up to passage 2. Thereafter MSCs were
exposed both to escalating doses of IR (30, 100, 200 Gy) and to
starvation culture conditions (1% PL instead of 5%).
Results:When exposed to escalating doses of radiations, MSCs
lose their typical spindle-shaped morphology, look progres-
sively more exhausted and their growth rate markedly slows
down and eventually stops (at P4-P6) by reaching early
senescence (see figure 1). Nonetheless, in the presence of 1%
PL, the effects on morphology are less evident, thus
suggesting that the lack of PL-derived growth factors may
slow down the senescent process induced by ionizing
radiations. Despite these morphology changes which typically
reflect a process of early senescence, the outgrowth of clones
with uncontrolled expansion rate was never observed in the
cultures, even after long-term observation of the cells
following stress induction (up to 8 weeks). Irradiated and
starved MSCs maintain the typical immunophenotype (posi-
tivity for CD105, CD90, CD13; negativity for CD34, CD45, CD14),
capacity to differentiate into adipocytes and osteoblasts
(although this latter was reduced) and to inhibit PHA-
induced T-cell proliferation. The study of the genetic profile
(conventional karyotype and array-CGH) did not show any
chromosomal alteration in stressed MSCs.
Conclusion: Our data indicate that irradiated and starved
MSCs, although presenting altered morphology and growth
rate, maintain the typical characteristics of HD-MSCs and do
not display an increased propensity for malignant transforma-
tion. These data are in support of the biosafety profile of
ex vivo PL-expanded huMSCs for clinical application.
References: (1) Bernardo ME, Zaffaroni N, Novara F, Cometa AM,
Avanzini MA, Moretta M et al. Human bone marrow-derived
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mesenchymal stem cells do not undergo transformation after
long-term in vitro culture and do not exhibit telomere
maintenance mechanisms. Cancer Res 2007; 67: 9142-9.
(2) Barkholt L, Flory E, Jekerle V, Lucas-Samuel S, Ahnert P,
Bisset L et al. Risk of tumorigenicity in mesenchymal stromal
cell-based therapies-Bridging scientific observations and
regulatory viewpoints. Cytotherapy 2013; 15: 753–9.
Disclosure of Interest: None declared.
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Comparison of Lovo and Sepax 2 for post-thaw DMSO
depletion from cryopreserved stem cells
B. Calmels1,*, G. Bouchet1, J. Couquiaud1, L. Regimbaud1,
C. Lemarie1, P. Houze2, M. Mercier3, C. Chabannon1
1centre de therapie cellulaire, institut paoli-calmettes, marseille,
2laboratoire de biochimie, hopital saint-louis, paris, 3fresenius
kabi, brezins, France

Introduction: Cryopreserved stem cell grafts are still widely
infused to many patients, both in the autologous or allogeneic
settings. Cryopreserved grafts can be thawed at the bedside or
thawed and washed at the cell therapy laboratory. We recently
published that post-thaw washing did not impair hemato-
poietic engraftment, in a cohort of 2,930 autologous
transplanted patients receiving either unwashed or washed
grafts (Calmels B et al, Bone Marrow Transplant. 2014). Post-
thaw washing can be implemented using various methods
such as manual centrifugation, automated centrifuge-based
(Sepax 2, Biosafe) or spinning-membrane devices such as the
Lovo (Fresenius Kabi).
Material (or patients) and methods: We here report a
comparative study of Lovo versus Sepax 2 for washing
thawed stem cell grafts. We took advantage of 11 apheresis
products intended for destruction and cryopreserved in 2
identical bags; after dry-thawing (PlasmaTherm, Barkey),
bags were connected to the Sepax 2 or to the Lovo, diluted
volume to volume with +4-8 °C 6% hydroxyethylstarch
130/0.4 (Voluven, Fresenius Kabi) and processed using the
SmartWash program (Sepax 2) or a 2-cycles standard wash
protocol on Lovo (a cycle referring to one pass through the
spinning membrane). The Lovo settings were customized for
this application: reduction retentate pump rate 75 ml/min,
desired inlet PCV 10%, and automated volume to volume
dilution.
Results: After processing, CD34 and CD45 absolute counts and
viability were evaluated (Stem-Kit, Beckman Coulter) and

DMSO was quantified by capillary zone electrophoresis (P/ACE,
Beckman Coulter). Post-wash data show comparable CD34
recovery, viability and effective DMSO depletion.

CD34
before

CD34
after

CD45 after DMSO
before

DMSO
after

DMSO
elimination

106 106 recovery viability viability g g %
lovo 184 134 79% 91% 71% 12,0 0,5 96,4%
sepax 184 142 81% 93% 71% 9,8 0,4 96,3%

Conclusion: We conclude that Lovo enables high efficiency
DMSO depletion while preserving optimal CD34 viability and
recovery. Comparison with the Sepax 2, a widely used
automated centrifuge-based device, reveal comparable effi-
ciency. Moreover, the short length of the procedure when
using the Lovo (less than 15 min) does not significantly delay
the process as compared to bedside thawing. Post-thaw
washing using automated cell processing systems have thus
to be preferred over bedside thawing since they provide
multiple benefits such as DMSO and cell debris depletion,
precise determination of infused CD34 cell dose, increased
cellular stability as well as adjustable washing efficiency and
final volume.
Disclosure of Interest: None declared.
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Ex vivo Expanded Broadly HIV-specific T cells (HXTCs)
derived from HIV+ and Virus-naive Donors are
Functionally Active: Implications for a Cure Strategy after
Autologous and Allogeneic HSCT
C. Bollard1,*, S. Patel2, J. Sung3, R. Cruz4, J. Kuruc3, R. Ambinder5,
D. Margolis3
1Immunology and BMT, Children's National, 2Immunology,
Childrens National, Washington, DC, 3University of North
Carolina, Durham, 4Childrens National, Washington, DC, 5Johns
Hopkins, Baltimore, United States

Introduction: The therapeutic use of T cells has long been
studied to boost HIV-specific T-cell immunity in HIV+
individuals. However, clinical efficacy has been relatively
modest. Infusion of single-epitope specific CD8+ T cells
showed safety but could not provide lasting viral control,
most likely due to their restricted specificity. Hence, we
hypothesized that ex vivo expanded, broadly HIV-specific CD8+

[P005]
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and CD4+ T cells (HXTCs) could be expanded from patients
on antiretrovirals (ARVs) as well as HIV negative individuals to
effectively target HIV infection using a non-HLA restricted
approach for patients receiving an autologous or allogeneic
HSCT for HIV-associated hematologic diseases.
Material (or patients) and methods: PBMCs from healthy
donors or HIV+ patients were stimulated with gag, pol, and nef
peptide libraries (pepmixes) in the presence of co-stimulatory
and growth factors. HXTCs expanded to clinically relevant
numbers (Mean= 1.62e8 cells, Range (3.72e7, 2.87e8 cells),
n=16) even in the presence of ARVs.
Results: 5 of 7 patient HXTCs showed specific activity to all 3
HIV antigens in IFNg ELISPOT assays. HXTCs were broadly
specific to gag (median = 99.33 SFC/10e5 cells), pol (median =
131.11 SFC/10e5 cells) and nef (median = 337.26 SFC/10e5
cells). HXTCs were also expanded from 9 healthy (HIV
negative) donors. HXTCs released IFNγ in response to gag
(median = 163.79 SFC/1e5 cells, n=9) and nef (median =
291.25 SFC/1e5 cells, n=6) but not an irrelevant antigen
(median = 7.0 SFC/1e5 cells). Importantly, HXTCs expanded
from both HIV+ and HIVneg individuals were cytotoxic, as
HXTCs lysed HIV antigen loaded autologous PHA blasts
(mean= 67.55% specific lysis at 10:1 effector:target ratio) but
not PHA blasts alone (mean= 0.46% specific lysis at 10:1
effector target ratio). HXTCs from HIV+ patients also showed a
greater ability to suppress HIV outgrowth in vitro compared to
unexpanded CD8+ T cells when co-cultured with autologous,
reactivated resting CD4+ T cells, the authentic latent reservoirs
( p40.006 by Mann Whitney). Similarly, HXTCs derived from
HIVneg donors were able to suppress HIV replication more
than non-specific CD8+ T-cells when co-cultured with auto-
logous CD4+ T cells infected with HIVSF162 (HXTCs blunted
viral replication more effectively and demonstrated a mean
78.62% viral suppression compared to 34.19% suppression by
unexpanded CD8+ T-cells and CMV- and EBV-specific T-cells
derived from the same healthy donors. Finally, we have
infused autologous HXTCs to 2 patients on ARVs and
evaluated the total functional antiviral capacity of participant
T cell responses against HIV prior to and following infusion, as
measured by a novel viral inhibition assay using autologous
reservoir virus and a latency clearance assay.
Conclusion: In summary, we can ex vivo expand HIV-specific
T cells (HXTCs) from HIVpos and HIVneg donors for clinical use
after autologous or allogeneic HSCT. Infusion of 2 patients with
autologous HXTCs we demonstrated safety and a marked and
sustained increase in the antiviral capacity of patient CD8+

T cells against cells infected with the virus derived from the
patient’s own latent reservoir. Given the low frequency of
circulating HXTCs expected weeks after infusion, this encoura-
ging data suggests that HXTCs expand in vivo and may have
substantial specific effect on rare viruses emerging from latency.
Disclosure of Interest: None declared.
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Comparison of Optia MNC and CMNC systems for
mononuclear cell collection in patients undergoing
extracorporeal photopheresis: a prospective cross-over
equivalence study (NCT 02490163)
C. Del Fante1,*, L. Scudeller2, A. Martinasso1, G. Viarengo1,
C. Perotti1
1Fondazione IRCCS Policlinico S.Matteo, Immunohaematology
and Transfusion Service- Centre for transplant immunology,
2Fondazione IRCCS Policlinico S.Matteo, Scientific Direction,
Pavia, Italy

Introduction: Extracorporeal photopheresis (ECP) is an
effective cell therapy employed in several diseases, including
graft versus host disease (GvHD) and organ rejection. Off-line
technique implies: 1) MNCs collection by leukapheresis; 2)
MNCs transfer in a UV-A–permeable bag dilution with a saline
solution, addition of 8-methosxypsoralen; and 3) finally, UV-A
irradiation of the product (2 J/cm2) and immediate reinfusion
to the patient. We report the results of the first prospective

cross-over study aimed at comparing yield and quality of
MNCs collected from patients undergoing ECP with two
different automated systems: MNC and CMNC (working with
intermittent and continuous flow, respectively), both released
by Terumo BCT. The primary objective of the study was to
assess the equivalence of CMNC and MNC systems in term of
concentration measured as number of MNCs/ml contained in
the collection bag. Secondary objectives were to assess
equivalence of CMNC and MNC systems in terms of MNCs
collection efficiency and purity. Furthermore platelet and red
blood cell bag contamination, bag volume and procedure time
were evaluated.
Material (or patients) and methods: Fifty one patients
(15 males and 36 females) affected with GvHD or Chronic
Lung Allograft Dysfunction (CLAD) were consecutively
enrolled and randomly assigned to MNCs collection
alternatively by CMNC or MNC system between May and
August 2015. The same patient was randomized to both
devices within each ECP cycle in two consecutive cycles.
Each ECP cycle consisted of 2 procedures performed within
24-48-72 hours (in any case, always within a week). Cycles
were performed 1-2-4 weeks apart, according to patients’
clinical condition. ECP procedures were performed using
the off-line technique, according to our internal protocol,
processing 1.5 blood volumes. Any related side effect was
registered.
Results: Results about 204 procedures are detailed in
Table 2. No equivalence was found between CMNC and
MNC systems in terms of concentration (MNCs/ml) in
collection bag: MNC system showed a higher concentration
than CMNC ( p40.001). On the other hand collection
efficiency was higher using CMNC system ( p40.001). HCT
was higher for MNC system ( p40.001) and procedure time
was equivalent for both systems. No side effects were
recorded with both systems.

Table 2: ECP procedures’ characteristics and bag content

Variable MNC
Mean (sd)

CMNC
Mean (sd)

p
value

Equivalence

Bag MNCs count (x106/mL) 79.6 (33.0) 67.6(37.8) 0.001 No
MNCs CE (%) 42.1 (14.3) 58.7 (21.1) o

0.001
No

Bag Lymphocytes count (x106/mL) 46.9 (24.4) 41.0 (29.0) 0.014 No
Bag Monocytes count (x106/mL) 32.7 (18.8) 26.6 (16.1) 0.001 No
Bag MNCs (%) 87.8 (19.1) 90.9 (16.0) 0.028 Yes
Bag Lymphocytes (%) 50.7 (16.5) 53.9 (17.2) 0.008 Yes
Bag Monocytes (%) 37.1 (17.7) 37.0 (15.9) 0.863 Yes
Product Volume (mL) 68 (37) 96 (10) o

0.001
No

Bag PLT count (x106/mL) 1890
(1000)

2015 (964) 0.106 Yes

Legend: MNCs =mononucleated cells.
CE =Collection Efficiency.
Conclusion: The two systems are safe and efficient in
collecting MNCs for ECP and offer different advantages basing
on various clinical conditions.
The study was registered in clinicaltrials.gov (NCT 02490163).
Disclosure of Interest: None declared.
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Mesenchymal Stromal Cell (MSC) Therapy for Steroid-
Refractory Acute Graft-Versus-Host Disease (SR-aGVHD)
– A Single Institution Experience with Early Intervention.
C. T. Fernández-Maqueda1,*, R. Gonzalo-Daganzo1, G. Bautista1,
A. de Laiglesia1, J. L. Bueno1, T. Martín-Donaire1, R. Sánchez1,
Y. Gutiérrez1, M. García-Berciano1, I. Krsnik1, A. Royuela2,
R. Duarte1, J. R. Cabrera1, C. Regidor1
1Hematología, Hospital Universitario Puerta de Hierro, Madrid,
Spain, 2Unidad de Bioestadística, Instituto de Investigación
Sanitaria Puerta de Hierro, Madrid, Spain

Introduction: Cell therapy with MSC is a potential strategy to
salvage patients with SR-aGVHD [Le Blanc K, et al; Lancet
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2008]. While reproducibly safe, the efficacy of MSC in this
setting remains controversial and may depend on several
factors, including time to intervention. Here, we describe a
single center’s experience on early MSC treatment in patients
with SR-aGVHD.
Material (or patients) and methods: We report 33 patients
consecutively treated with MSC for grade II-IV SRaGVHD(22
men, 11 women; median age 46, range 18-61; 22 cutaneous,
25 gastrointestinal, 8hepatic; 17 grade II, 9 grade III, 7 grade IV)
following allogeneic HCT (14 matched related, 10unrelated, 9
cord blood) for various indications (14 AML/MDS, 3 lympho-
mas, 3 myelomas, 2 CML,11 others). Third-party allogeneic
donor MSC were isolated and expanded from bone marrow as
previously described [Gonzalo-Daganzo R, et al Cytotherapy
2009], using platelet lysate containing medium since 2011,
and administered in early (1-2) or late (3-4) passage in 55%
and 45% of patients, respectively. A median of 4 doses of MSC
(range 1-16; median dose 1.06x106/kg, range 0.66 to 1.76)
were administered twice-weekly starting at a median of
10 days from the diagnosis of aGVHD (IQR: 4-24).
Results: Response to MSC was evaluable in 32 patients.
Sixteen patients (50%) showed a complete response (CR)
90 days after the first cell dose, and 8 patients each (25%) had
a partial response (PR) or did not respond to MSC (NR). The
median time to response after the first dose of MSC was
14 days (IQR: 10-28). The rates of CR were 65%, 50% and 14%
in patients with grades II, III and IV SR-aGVHD, respectively
(P= 0.08). Patients with SR-aGVHD achieving a CR after MSC
treatment had an improved median overall survival of
43.2 months (80% at 1 year), compared with 3.2 months in
cases with PR/NR ( p40.001) (Figure 1). Gastrointestinal SR-
aGVHD involvement associated with a lower rate of CR (40% vs
86%; P= 0.03) and a trend towards a poorer median overall
survival (2.9 vs 30.9 months; P = 0.089). Only 2 patients treated
with MSC in this series (6%) had disease relapse. There were no
adverse events related to the MSC infusion.
Conclusion: Allogeneic third-party MSC are a safe therapeutic
option for patients with SRaGVHD. Our single center
experience shows that in addition to their safety, early
intervention withMSC may lead to an overall response in
75% of patients, with a CR rate of 50%, which associates with
an improved overall survival. Gastrointestinal involvement
may associate with a poorer response to MSC and outcome.
Future prospective studies to analyze the role of MSC in
SRaGVHD are warranted.
Disclosure of Interest: None declared.

P010
BONE MARROW-DERIVED CD34 NEGATIVE FRACTION: AN
ALTERNATIVE SOURCE TO ISOLATE LARGE NUMBERS OF
MESENCHYMAL STROMAL CELLS
M. E. Bernardo1, D. Ingo1,*, A. Aiuti1
1San Raffaele Telethon Institute for Gene Therapy (TIGET),
Pediatric Immunohematology and Bone Marrow Transplantation
Unit, San Raffaele Scientific Institute, Milan, Milano, Italy

Introduction: Mesenchymal stromal cells (MSCs) are adult,
fibroblast-like multipotent cells that can be expanded from a
variety of human tissues, including bone marrow (BM). MSCs
have been employed in clinical trials in the context of
hematopoietic stem cell transplantation (HSCT) to facilitate
engraftment of hematopoietic stem cells (HSCs) and to
prevent graft failure (1,2).
Hematopoietic Stem Cells (HSC)-based gene therapy (GT) has
provided therapeutic benefit in primary immunodeficiencies,
thalassemia and leukodystrophies. Technologies for targeted
editing of genes through artificial endonucleases are being
developed; however, limited numbers of gene-edited HSCs
become available by employing current tecniques (3).
We evaluated the possibility to isolate and expand ex vivo
MSCs from the CD34 negative fraction (CD34- MSCs) of BM, as
alternative autologous source of MSCs for application in GT
strategies.
Material (or patients) and methods:Mononuclear cells (MNCs)
were isolated from 10 healthy donor (age range 20-35 years) BM
samples (4-5 ml) by density gradient centrifugation on Ficoll.
CD34+ cells were purified from MNCs by immunomagnetic
depletion with anti-CD34 microbeads. The remaining CD34-
fraction was plated in the presence of DMEM Low-Glucose with
5% platelet lysate to isolate and expand MSCs according to
previously reported methods (4). Morphology, clonogenic
potential (CFU-F), proliferative capacity (Population Doubling,
PD), immunophenotype, differentiation capability (by immuno-
histochemical staining), senescence and immunomodulatory
properties (by inhibition of PHA-induced PBMC proliferation) of
CD34- MSCs were evaluated. Results were compared with those
of MSCs obtained by plating BM-derived total mononuclear cells
(defined here as standard MSCs).
Results: CD34- MSCs were successfully isolated from 10/10 BM
samples. CD34- MSCs were comparable with standard MSCs in
terms of morphology (spindle-shaped) and immunopheno-
type (positivity for CD105, CD90, CD13; negativity for CD34,
CD45, CD14). While CD34- MSCs displayed a slightly reduced
clonogenic capacity at 7 days of culture as compared with
standard MSCs (CD34- MSCs: 0,24 ± 0,24; standard MSCs:
0,45 ± 0,30; mean± standard deviation), they showed similar
proliferative capacity in terms of population doublings. CD34-
and standard MSCs were similarly able to differentiate into
adipocytes and osteoblasts and showed a superimposible
dose-dependent capacity to inhibit lymphocyte proliferation
after PHA stimulation at MSC:PBMC ratio 1:2 and 1:10.
Experiments on MSC long-term culture and senescence are
in progress.
Conclusion: Our data indicate that CD34- fraction, obtained
after immunomagnetic depletion, may be considered a rich
source of MSCs. This method could allow to obtain sufficient
numbers of autologous CD34+ cells and MSCs for clinical
application in GT strategies. In particular, it would permit the
co-infusion of MSCs with the aim to facilitate engraftment and
favor chimerism for transduced cells in those GT protocols in
which low numbers of gene-modified cells are infused (i.e.
gene-editing).
References:
1. Bernardo and Fibbe. Immunol Lett 2015.
2. Noort WA et al. Exp Hematol. 2002.
3. Naldini. Nature 2015.
4. Conforti A et al. PLoS One. 2013.
Disclosure of Interest: None declared.
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Wharton's jelly-derived mesenchymal stem cells treatment
in children with cerebral palsy. First clinical applications in
Poland
K. Kosterna1, D. Gladysz1, M. Choscinska-Krawczyk2, M. Kotarska2,
M. Murzyn3, A. Olkowicz3, I. Marszalek1, M. Boruczkowski4,
M. Grudniak1, T. Oldak3, D. Boruczkowski1,*
1Medical department, THE POLISH STEM CELL BANK, Warsaw,
2Department of Pediatric Neurology, Lublin Medical University,
Lublin, 3Laboratory, THE POLISH STEM CELL BANK, Warsaw,
4Chair and Department of Clinical Immunology, Poznan
University of Medical Sciences, Poznan, Poland

Introduction: Cerebral Palsy (CP) is a permanent, non-
progressive neurological disorder and one of the leading causes
of childhood disability. It is characterized by abnormal posture
and movements resulting in limitation of activity, often
accompanied by several comorbidities. The actual therapy is
based on symptomatic treatment. The first promising results of
mesenchymal stem cell (MSC) therapy in CP have already been
published worldwide. Wharton’s jelly-derived MSC (WJ-MSC)
from third party donors have high proliferation and differentia-
tion potential along with non-immunogenic features, thus seem
to be a promising stem cell source. The Polish Stem Cell Bank
(PBKM) has provided WJ-MSC for clinical application in a
medical therapeutic experiment for children with CP.
Material (or patients) and methods: 15 patients (pts) with CP
aged from 9 months to 15,5 years (median age of 6 years)
received intravenous injections of WJ-MSC from third party
donors, after Bioethical Committee approval. The cells were
previously collected from healthy newborns, then processed,
screened for bacterial contamination as well as endotoxin
content, and frozen in liquid nitrogen. MSC immunophenotype
was confirmed using flow cytometry analysis assay. The patients
received from 1 to 5 injections (median: 4.5) with intervals of 4-8
weeks. The median cell dose per infusion equaled 1.12x106/kg
of body weight (bw). Each patient was always examined by the
same neurologist at the day of each infusion. Comorbidities of
the patients included: epilepsy (10 pts), prematurity (3 pts) and
congenital cytomegalovirus infection (1 pt).
Results: Four patients out of 15 received 1 MSC dose shortly
before writing this abstract, thus it is too early to have exact
data on MSC influence over the course of the disease. One
patient was lost to follow-up(?). Among the remaining 10
patients, 8 of them had positive changes in neurological
examination (i.e. improved muscle tension and range of motion,
greater muscle strength) and 2 of them remained stable during
therapy. A moderate improvement of life quality was observed
in 5 children, while improvement of self-reliance was reported in
4 patients. There were no adverse events after WJ-MSC
infusions, however shortly after 1st stem cell administration 1
patient (pt) experienced nausea and 1 had subfebrile state –
both symptoms spontaneously disappeared. Another pt, about
2 hours after the therapy, developed fever, that ceased without
medical intervention.
Conclusion: Our observations show that administration of
third party donor WJ-MSC is a safe procedure with promising
preliminary results.
References: Li M et al. Treatment of one case of cerebral palsy
combined with posterior visual pathway injury using auto-
logous bone marrow mesenchymal stem cells. J Transl Med.
2012 May 18;10:100.
Miao X et al. Umbilical cord mesenchymal stem cells in
neurological disorders: A clinical study. Indian J Biochem
Biophys. 2015 Apr;52(2):140.
Wang L et al. Therapeutic potential of umbilical cord
mesenchymal stromal cells transplantation for cerebral palsy:
a case report. Case Rep Transplant. 2013;2013:146347.
Wang X et al. Effect of umbilical cord mesenchymal stromal
cells on motor functions of identical twins with cerebral palsy:
pilot study on the correlation of efficacy and hereditary factors.
Cytotherapy. 2015 Feb;17(2):224.
Disclosure of Interest: K. Kosterna Employee of: PBKM, D.
Gladysz Employee of: PBKM, M. Choscinska-Krawczyk: None

declared, M. Kotarska: None declared, M. Murzyn Employee of:
PBKM, A. Olkowicz Employee of: PBKM, I. Marszalek Employee
of: PBKM, M. Boruczkowski: None declared, M. Grudniak: None
declared, T. Oldak Employee of: PBKM, D. Boruczkowski
Employee of: PBKM.
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Wharton’s jelly-derived mesenchymal stem cells in
treatment of amyotrophic lateral sclerosis
K. Kosterna1, D. Gladysz1, O. Milczarek2, A. Zelechowska3,
M. Murzyn4, A. Olkowicz4, I. Marszalek1, M. Grudniak1,
M. Boruczkowski5, T. Oldak4, D. Boruczkowski1,*
1Medical department, THE POLISH STEM CELL BANK, Warsaw,
2Neurosurgery Department, Institute of Pediatrics, Jagiellonian
University School of Medicine, Cracow, 3Medical department,
Klara Medical Center, Czestochowa, 4Laboratory, THE POLISH
STEM CELL BANK, Warsaw, 5Chair and Department of Clinical
Immunology, Poznan University of Medical Sciences, Poznan,
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Introduction: Amyotrophic lateral sclerosis (ALS) is a fatal
neurodegenerative disorder affecting upper and lower motor
neurons that causes paralysis of almost all skeletal muscles.
Despite advances in medical sciences, no cure for ALS has
been found. Riluzol is the only drug with proven efficacy,
however with modest benefit on survival. First promising
results of mesenchymal stem cell (MSC) therapy in ALS have
already been published worldwide. The mechanisms behind
MSC action are not entirely known, they probably enhance of
neuroprotection by producing soluble factors that modulate
biological functions of local glial cells, change response to
inflammation and up-regulate regulatory T-cell activity. Polish
Stem Cell Bank (PBKM) has provided Wharton’s jelly-derived
MSC (WJ-MSC) for clinical application in a medical therapeutic
experiment for patients with ALS.
Material (or patients) and methods: We have administered
WJ-MSC from third party donors after Bioethical Committee
approval to 17 patients (pts) with ALS aged from 25 years to 67
years (median age of 59 years). Nine pts have received
infusions intrathecally (i.t.), 1 pt intravenously (i.v.) and 7 pts
via both routes (first i.v., next i.t.). The cells were previously
collected from healthy newborns, processed, screened for
bacterial contamination as well as endotoxin content, and
frozen in liquid nitrogen. MSC immunophenotype was
confirmed using flow cytometry analysis assay. The patients
have received from 1 to 7 infusions (median: 2.0) with
intervals of 4-8 weeks. Intrathecal dose was 30x106 cells per
infusion, while median i.v. cell dose equaled 1.17x106/kg
body weight per infusion. Each patient has been always
examined by the same neurologist at the day of each
infusion and result of examination has been described in a
follow-up form.
Results: Seven patients had positive changes in neurological
examination (i.a. improved muscle tension, greater muscle
strength). Clinical condition of 3 pts deteriorated which could
be attributed either to disease progression or stem cell
therapy. One patient withdrew from the treatment and one
died due to disease progression. Six patients remained stable,
no changes in their neurological status have been noticed.
Minor adverse events, including neck stiffness, headache,
subfebrile state or nausea have been observed. The majority of
those side effects were observed shortly after the infusion.
One patient was lost to follow-up.
Conclusion: Our observations indicate that administration of
third party donor WJ-MSC may be beneficial for patients with
ALS, however further studies are needed.
Disclosure of Interest: K. Kosterna Employee of: PBKM, D.
Gladysz Employee of: PBKM, O. Milczarek: None declared,
A. Zelechowska: None declared, M. Murzyn Employee of:
PBKM, A. Olkowicz Employee of: PBKM, I. Marszalek Employee
of: PBKM, M. Grudniak Employee of: PBKM, M. Boruczkowski:
None declared, T. Oldak Employee of: PBKM, D. Boruczkowski
Employee of: PBKM.
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Donor Lymphocyte Infusion: a single center experience
F. López Cadenas1,*, A. Á. Martín1, M. Cabrero1, O. López-
Godino2, E. Pérez1, L. García1, Ó. Ferré1, N. Arratibel1, O. López1,
M. López-Parra1, L. López-Corral1, L. Vázquez1, M. Diez-Campelo1,
D. Caballero1
1Department of Hematology, Hospital ClÍnico Universitario De
Salamanca (Sanidad Castilla Y León), Salamanca, 2Department
of Hematology, Hospital Morales Messeguer, Murcia, Spain

Introduction: Allogenic hematopoietic stem cell transplant
(HSCT) is a curative treatment for high risk hematological
malignancies. Its benefits are based on chemotherapy
conditioning together with the immune mediated antitumor
activity that can be enhanced in case of relapse of persistent
disease by tapering immunosupressive treatment (IST) or
Donor Lymphocyte Infusion (DLI).
Material (or patients) and methods: From 403 patients who
underwent HSCT in our center from October 1995 to
September 2015 due to myeloid malignancies, 114 (36%)
relapsed after the procedure, and 24 of them (21%) were
treated with DLI. We retrospectively analyzed this group of
patients in terms of response rate and outcome.
Results: Median age was 57 years (22-68). Gender M/F was
54/46. Diagnoses were AML in 12 (50%), MDS in 2 (8%),
chronic phase CML in 5 and acute phase CML in 2 (29%),
atypical CML in 1 (4%), myelofibrosis in 1 (4%) and CMML in
another 1 (4%). Peripheral blood was the source in 22 patients
(92%) and in 92% donor was related. Reduced-intensity
conditioning was used in 61%. Median time to relapse was
209 days (21-3148), 14 (58%) had hematological relapse and
10 (42%) minimal residual disease (MRD) positivization. Sixteen
patients (67%) maintained IST at the time of relapse, so it was
tapered before DLI. Fourteen patients (58%) received con-
comitant therapies: 5-azacitidine in 8 (33%), induction
chemotherapy in 3 (12%), and radiotherapy, Imatinib or
Ruxolitinib as a single therapy in another 3 cases (4% each
one). Median number of DLI was 2 (1-5) using an escalating
dose protocol. Initial doses given for sibling donors and
unrelated donors were 1x107 and 1x106 CD3+ cells/kg until a
maximum of 3.2x108 and 3.2x107, respectively. Acute GVHD
appeared in 4 (17%) after a median of 33 days (12-41) from
DLI, all of them as grade 2; chronic GVHD occurred in 7 (29%)
after a median of 68 days (12-234) with 30% of severe cGVHD.
Overall response rate (ORR) was 62% (n = 15), including 14 CR
(58%) (13 MRD negative and 1 MRD positive), and 1 stable
disease (4%). Median time to maximum response was 89 days
(17-344). Five out of 15 (33%) responding patients pro-
gressed or relapsed after a median of 94 days (69-286).
Regarding influence of diagnosis, ORR was 57% in AML/MDS
patients, and 70% (all of them CR) in myeloprolifera-
tive neoplasms (MPNs), respectively. With a median follow
up from relapse of 19 months (1-189), 2-years OS was 55%,
[44% vs 70% for MDS/AML vs MPNs (P = 0.12)]. OS was
significantly better in patients with low burden tumor (MRD
positive) compared to those with hematological relapse
[78% vs 39%; (P = 0.038)].
Conclusion: DLI is a feasible therapy for relapsed myeloid
malignancies by enhancing immune GVTE. Our results show
that this strategy is more effective in myeloproliferative
disorders and in cases of low tumor burden, but could be
considered in other myeloid pathologies, probably like a
complement of a concomitant treatment.
Disclosure of Interest: None declared.
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Regulatory T cells (Tregs) GMP manufacture for clinical
application: generation of a high number of stable and
functional ex vivo expanded Tregs
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1Department of Experimental, Diagnostic and Specialistic
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Hospital, Bologna, 2Cell Factory “F. Calori”, Unit of Cell Therapy
and Cryobiology, Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Milano, 3Department of Internal Medicine
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Martini IST, Genova, Italy

Introduction: Infusion of freshly isolated or ex vivo expanded
donor regulatory T cells (Tregs) can prevent Graft Versus Host
Disease (GVHD) after hemopoietic stem cell transplantation
(HSCT). Before using this approach in clinical protocol, optimal
strategies and conditions for Treg GMP expansion must be
validated. Here, we aimed to establish an efficient ex vivo
clinical grade GMP protocol for isolation and expansion of
Tregs, producing cells with stable phenotype and function
after 3 weeks expansion and cryopreservation/thawing.
Material (or patients) and methods: Isolation: Tregs were
purified from apheresis of normal donors (N = 2) by an
immunomagnetic method (CD8/CD19 depletion and CD25
enrichment) using the CliniMACS system (Miltenyi Biotech).
Expansion: Tregs were purified from standard buffy coats with
immunomagnetic isolation (CD8 depletion and CD25 enrich-
ment) using the MACS system (Miltenyi Biotech). After isolation,
cells were cultured in wells (N=5) and in bags (N=2) with anti-
CD3/CD28 coated-beads in the presence of Rapamycin and IL-2
(Miltenyi Biotech). Cells were restimulated every 7 days for
21 days. Phenotypical and functional characterization of
expanded Tregs was performed at specific time points and after
thawing.
Results: Isolation: We started from 2 apheresis, containing
363.78x106 and 401.01x106 CD4+CD25+ cells, respectively. The
absolute number of freshly isolated CD4+CD25+ T cells was
101.88x106 and 93.52x106, with a recovery of 28% and 23.32%
respectively. The mean percentages of CD4+CD25+ and CD4+

CD25+FoxP3+ cells were 80% and 66%.
Expansion: We started from 60 mL of buffy coat. After isolation,
the mean absolute number of freshly isolated CD4+CD25+

T cells was 8.8x106 ± 6.7 and the mean percentage of CD4+

CD25+FoxP3+ cells was 65±10%. Cell contaminants included
1% CD8+ T cells, 5% Th17 cells, 20% CD19+ cells, 5% CD3+/
CD56+ cells and 5% CD14+ cells. Cell expansion in wells peaked
between the second and third re-stimulation and after 21 days
the median fold increase was 342 (range 180-826). After 21 days
of ex vivo expansion, the cells were almost totally CD4+CD25+

FoxP3+ (97%). Consistently, the percentages of Th17 cells, CD8+

T cells, CD14+ cells, B cells and T-NK cells progressively
decreased, reaching values below 1% on day 21. The fold
increases in bags were 82 and 26 on day 21. However, the
phenotype was comparable to that in wells with 480% CD4+

CD25+FoxP3+ cells and contaminant cells below 5% at the end
of expansion. Moreover, xpanded Tregs, either in bags or in
wells, efficiently reduced CD3/CD28 induced T effector cells
(Teff) proliferation as compared with freshly isolated Tregs (80 vs
40% inhibition at a Tregs-Teff ratio 1:2). After thawing, the mean
percentage of viable expanded Tregs, either in wells or in bags,
was 75±5% with 495% CD4+CD25+FoxP3+ cells. Thawed
expanded Tregs also efficiently reduced Teff proliferation.
Conclusion: We successfully set up an efficient and safe (low
content of B and Th17 cells) ex vivo GMP-compliant isolation
and expansion protocol. Moreover, we expanded cells up to
21 days and we obtained a high number of stable and
functional Tregs. Interestingly, ex vivo expanded Tregs, either
in bags or in wells, maintain highly suppressive capacity after
cryopreservation/thawing. This finding would allow more
flexibility in terms of timing and number of the infusions in
Treg immunotherapy trials.
Disclosure of Interest: None declared.
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Family-directed Cord Blood Banking for Sickle Cell
Disease: A 20-year experience, on behalf of Eurocord-
Monacord, and the International Sickle Cell Disease
observatory
H. Rafii1,2,*, F. Bernaudin3, M. Cavazzana4, V. Valérie5, A. Cras5,
V. Gauthereau6, A. Stanislas4, H. Rouard7, C. Ferry8, C. Kenzey1,2,
B. Cappelli1,2, A. Ruggeri1,9, M. De Montalembert10, C. Rieux11,
M. Kuentz12, R. Girot13, J. Larghero5, E. Gluckman1,2
1Eurocord-Monacord, Hôpital Saint-Louis, Assistance publique –
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Assistance publique – Hôpitaux de Paris, 5Unité de Thérapie
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Hôpitaux de Paris, Créteil, 13Service d’hématologie biologique,
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Introduction: Cord blood transplantation (CBT) from a
related family member is an effective therapy for patients
with Sickle Cell Disease (SCD) resulting in encouraging
outcomes with similar or superior survival to adult donor
transplant. Efforts to implement family-directed umbilical
cord blood (UCB) banking have been developed in the
past two decades for siblings requiring stem cell trans-
plantation (SCT). Public umbilical cord blood banks are
faced with the challenge regarding the units to be stored
or to be discarded or used for other endeavors such as
research. To this end, we report our 20-year experience
of family-directed CB banking for SCD and review the
characteristics of the CB units collected between 1995
and 2014.
Material (or patients) and methods: Families were eligible if
they had a child with SCD, and expecting the birth of a sibling.
Participation was voluntary and free of charge. All mothers
underwent a panel of serologic blood donor screening assays.
CB units were collected in remote sites, cryopreserved and
stored in a single bank. CB testing included viral serology,
bacterial cultures and cell counts. HLA typing on the CB were
not routinely performed unless requested by the transplant
physician.
Results: 189 families from 27 different centers were enrolled.
17 (10%) families had41 CB unit stored, due to multiple
pregnancies. Potential recipients had a median age of 6 years
(range 11months-12 years) at time of CB harvest. 14 families
had 41 affected child.
A total of 210 CBs were collected from 189 mothers. All CBs
were negative for HIV and 64 CBs (30%) had positive anti-HBs
and/or anti-HBc with negative HBsAg. Median CB volume at
cryopreservation was 92.5 mL (range 33-194).Median total
nucleated cell (TNC) count at cryopreservation was 9.2 x108

(range 1-75.3). Median collected CD34+ and CFU-GM cell
counts were 4.5 x106 (range 0.18-61) and 4.5 x105 (range 0.14-
67) respectively.
The hemoglobin status of CBs was assessed through the
neonatal screening. Data were available for 179 CBs (85%)
including 64 (30%) hemoglobin AA, 85 (40%) hemoglobin AS,
25 (14%) hemoglobin SS, 3 (o1%) hemoglobin AC, 1 S-beta
+-thal and 1 beta-thal.

Eight (4%) out of the 210 banked CB units were released for
CBT with a median TNC count of 7.0x108 (3.0x108 - 21.8x108).
Five patients were transplanted using a single CB and
3 patients with the sibling’s bone marrow and CB. Post-
transplant data were available for 6 patients: all of them had
stable engraftment of donor cells and are alive, free of SCD.
Conclusion: Our data showed that family-directed CB banking
is feasible and yields good quality cord blood units for sibling
transplantation. However, the number of CBT performed is
disappointing despite the good results of sibling transplanta-
tion in SCD. Therefore, we must think about the cost-
effectiveness of this approach when an HLA identical sibling
donor is available.
Disclosure of Interest: None declared.
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Influence of mesenchymal stem cells co-transplantation on
post-transplant period after allogeneic hematopoietic cell
transplantation in children with acute leukemia
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Introduction: The objective was to evaluate influence of
mesenchymal stem cells (MSCs) co-transplantation on hema-
tological and immunological recovery, incidence of acute and
chronic graft-versus-host disease (GVHD), relapses, episodes of
infection in post-transplant period after allogeneic hemato-
poietic cell transplantation (HSCT) in children and young
adults.
Material (or patients) and methods: In this single rando-
mized research 22 patients at the median age of 13 years
(range, 5-24) were included. The 10 patients received HSCT
and cotransplantation of mesenchymal stem cells (ALL - 8,
AML - 2) – “MSC+” group. The number of infused MSCs was
1,56 ± 0,4 × 106/kg. MSCs were derived from bone marrow of
donors. In the “MSC-” group were included 12 patients (ALL - 7
patients, AML – 4, MDS – 1) with transplanted HSC without
contransplantation of MSCs. Patients of both groups were
identical in nosological forms of the disease, age, sex, type of
donors, conditioning regiment, GVHD prophylaxis and graft
composition. The evaluation of standard immunological
parameters in peripheral blood of the patients were carried
out on +30, +60, +100 +180 и +365 days after allogeneic HSCT
by flow cytometry.
Results: The patients from the “MSC+” group had tendency to
recover leukocytes (P = 0,09), neutrophils (P= 0,09) and plate-
lets (P = 0,05) faster than patients from the “MSC-” group.
Median days of reconstitutions of leukocytes, neutrophils,
platelets were 16 (12-30), 19 (12-20), 18 (10-44), respectively, in
the “МSC+” and 22 (14-45), 24 (16-45), 23 (16-144), respec-
tively, in the “MSC-” group.
The incidence of acute GVHD grades II – IV was 10% in the
“МSC+” group (1 patient with grade II GVHD (skin only) of 10
patients) when in the “MSC-” group it was 25% (3 patients with
grade III - IV GVHD of 12 children), (P= 0,36). The incidence of
extensive form of chronic GVHD in the “MSC+” group was 10%
(1 recipients of 10) when in the “MSC-” group it was diagnosed
in 33% (4 of 12 patients), (P= 0,37).
The “МSC+” and the “МSC-” cohorts showed similar 1-year
cumulative incidence of infections. It was documented 8
episodes of virus diseases in the “МSC+” vs 7 episodes in the
“МSC-”; 2 episodes of bacterial infections in the “МSC+” vs 5
episodes in the “МSC-”; 1 episode of fungal disease was
diagnosed in the “МSC-” group.
After a median follow up time of 38 months (range, 5,7-
59,4 months) one patient of the “МSC+” group had relapse
(at +150 day), whereas nobody relapsed in the “MSC-” group.
Overall survival in the “MSC+” group was 90 ± 9,5% vs
83 ± 10,7% in the “МSC-”.
It was not revealed significant differences in immunological
recovery of patients from the “MSC+” and “MSC-” groups.
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It was noted only a higher level of NK and B-cells at +100 day.
Thus, absolute count of NK in the “MSC+” group was 0,1 (0,02-
0,23) х109/l, whereas in the “MSC-” group - 0,01 (0,002-0,06)
х109/ l (р=0,07). Absolute B-cells count at +100 day in the
“MSC+” group was 0,18 (0,11-0,43) х109/l, whereas in the
“MSC-” group - 0,07 (0,02-0,19) х109/l (р=0,05).
Conclusion: In conclusion, co-transplantation HSC and MSC
improves leukocytes, neutrophils and platelets engraftment
with reducing risk of severe acute GVHD and extensive form of
chronic GVHD without increasing rate of relapse and infection
complications.
Disclosure of Interest: None declared.
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Combining Natural Killer cell adoptive immunotherapy
with DNA methyltransferase inhibition: a double attack
against acute myeloid leukemia
J. Cany1,*, M. Roeven2, R. FrancoFernandez1, F. Maas1, G. Huls2,
N. Schaap2, H. Dolstra1
1Laboratory Medicine, 2Hematology, Radboudumc, Nijmegen,
Netherlands

Introduction: Adoptive transfer of NK cell is an emerging
treatment approach against cancer including AML. We
reported previously a GMP-compliant culture system for the
generation of NK cells from CD34+ hematopoietic progenitor
cells (HPC) with high cell numbers, purity and functionality,
and the first phase I dose-escalation study with allogeneic
HPC-NK cells has been completed recently. A next step
in maximizing NK cell adoptive immunotherapy is the
combination with anti-cancer drugs that exert a direct anti-
leukemic effect as well as potentiate NK cell reactivity
towards AML. The DNA methyltransferase inhibitors (DNMTi)
Azacitidine and Decitabine demonstrated promising clinical
activity in AML patients. The present study consists of a
head-to-head comparison of these two DNMTi, to evaluate
their impact on HPC-NK cells as well as their additive and/or
synergistic anti-leukemic effect in combination with HPC-NK
cell transfer.
Material (or patients) and methods: The effect of DNMTi
on AML and HPC-NK cells was examined in vitro using
clinically-relevant low drug concentrations. Phenotypical
analysis were performed using 9-color flow cytometry, and
gene expression profiling using quantitative Taqman assay.
To test the effect of DNMTi in vivo, HPC-NK cells were
adoptively transferred into NSG mice in combination with
IL-15 support. Anti-leukemic studies were conducted using
luciferase-expressing AML cells implanted in the femur of
the mice, and tumor load was monitored by biolumines-
cence imaging.
Results: We first examined the effect of DNMTi on HPC-NK
cells in vitro. Although a small but significant decrease in
proliferation was noticed using higher dosage of the drugs,
HPC-NK cells maintained high expression of activating
receptors (NKG2D, NKp44, NKp46, DNAM-1), as well as TRAIL
and CXCR3. Phenotypical differences following treatment
with DNMTi were only observed in the percentage of KIR-
expressing NK cells. However, functional assays revealed
impaired cytolytic functions of NK cells following treatment
with Azacitidine, while Decitabine did not affect their killing
nor IFNγ production capacity. Next, using cell lines as well as
primary blasts, we found that DNMTi and HPC-NK cells both
exerted potent anti-leukemic activity in vitro. Although their
effects were mostly additive, a synergistic effect was observed
for some AML cells tested. This occurred with concomitant up-
regulation of NKG2D ligands on AML cells, indicating that
DNMTi can sensitize AML cells to NK cell-mediated killing.
Then, we investigated the effect of DNMTi on AML and HPC-
NK cells in vivo. While both agents exerted a significant and
dose-dependent effect on AML cell progression, the persis-
tence of adoptively transferred NK cells was not affected upon
treatment, with sustained expression of activating receptors,
and remarkable KIR acquisition on NK cells compared to

untreated mice. HPC-NK cells isolated from DNMTi-treated
mice also showed higher NKp44 expression level. Most
importantly, treatment of AML-bearing mice with HPC-NK
cells in combination with Decitabine significantly reduced
tumor progression compared to DNMTi alone.
Conclusion: All together, these data indicate that HPC-NK cells
and Decitabine can potently cooperate to combat AML, and
provide a strong rationale to explore this combined treatment
approach in patients.
Disclosure of Interest: None declared.

P018
CD34 negative fractions of leukophereses collections
permit generation of highly functional donor-derived
CMV-specific cytotoxic T lymphocytes
J. Montoro1,*, M. Guerreiro2, R. J. O'Reilly3, G. Koehne4
1Hospital Universitario La Fe, Valencia, Spain, 2São João Hospital,
Porto, Portugal, 3Memorial Sloan Ketteriing Cancer Center,
4Memorial Sloan Kettering Cancer Center, New York, United
States

Introduction: Reactivation of CMV remains a major risk
post HSCT, but can be effectively controlled by adoptive
transfer of donor-derived CMV-specific T cells (CMV CTLs).
CMV CTLs are usually generated from PBMCs from donors
collected before mobilization with granulocyte colony-
stimulating factor (G-CSF). Although previous studies
showed impairment of T cell function after mobilization
with G-CSF, recent reports suggested that PBMCs exposed
to G-CSF retain antiviral function and are suitable for genera-
tion of antigen-specific CTLs. In this study, we evaluated
the feasibility of generating donor-derived CMV CTLs
from the CD34 negative fraction of the leukapheresis
obtained from G-CSF mobilized allogeneic donors of CD34
selected HSCT.
Material (or patients) and methods: For the generation
of CMV CTLs, PBMCs were isolated after Ficoll-Hypaque
centrifugation with 10 ml taken from 8 separate unrelated
donor CD34- apheresis collections. 1x106 cells/mL of
unmodified and cryopreserved PBMCs, were stimulated
with 0.5x105/mL 6000 CGy irradiated donor-derived den-
dritic cells (DCs) or 0.5x105/mL irradiated donor-derived
Epstein-Barr virus–transformed B lymphocyte cell lines
(BLCLs), both pulsed with the pool of overlapping pentade-
capeptides of CMVpp65. Cultures were weekly restimulated
and IL-2 was added to the culture at day 8 and 2-3 times
weekly thereafter. After 28 days, T cells were assessed by
multi-parameter flow cytometry, MHC tetramer analyses and
cytotoxicity assays.
Results:We were able to generate and expand CMV CTLs from
all 8 donor-derived CD34 neg specimens. In side-by-side
comparison using CMVpp65 loaded BLCLs and DCs, CMV-
specific T cell were expanded from 8/8 donors for the BLCL
group, but only 5/8 in the DC group which may reflect the
previously described impairment of DC function after G-CSF
mobilization. While cultures from the BLCL sensitized T cells
were predominantly CD8+ (95%) and were specific for
CMV (64%) as well as EBV (24%) antigens, the DC sensitized
cultures consisted of CD8+ (68%) and CD4+ (32%) with
CMV specificity of 42% and 18%, respectively. CMV and EBV
specific CD8+ T cells were multifunctional expressing high
levels of CD107a, TNFa and IFN-ƴ. CMV-specific CD4+ T cells
also produced IL-2 and up-regulated CD154, suggesting their
potential to sustain T and B cell expansion. Degranulation
observed by flow cytometry correlated with high levels
of cytotoxicity, assessed by the standard 4 h51chromium
assay, against antigen loaded DCs. No alloreactivity, NK cell
expansion or CD4+CD25+CD127lowFOXP3+ Tregs were
present at the end of any cultures. In the donors expressing
HLA- A*0201 and B*0702, for which tetramers to NLV and
TPR sequences of pp65-protein were available, we confirmed
that high proportions of responses were directed to these
epitopes.
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Further characterization of the differentiation status of CMV
CTLs, identified in cultures by up-regulation CD137 upon
peptide stimulation, revealed a predominant effector memory
phenotype (CD62L-CCR7-CD45RA-CD28+CD27+/-CD57+/-). Of
the check-point inhibitors, expanded cells expressed high
levels of PD-1 but no relevant expression of the other markers
(LAG-3, TIM-3 or CTLA-4).
Conclusion: This study demonstrates that a CD34 negative
product, normally discarded, obtained from donor is a suitable
source of highly functional memory T cells allowing manu-
facturing of CMV CTLs for cellular therapies.
Disclosure of Interest: None declared.
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Activation of B7-H1 in Human Mesenchymal Stem Cells by
IFN-gamma is mediated through STAT-1, not PI3K/Akt
signaling
J. E. Park1,*, I. K. Jang2, K. C. Lee3, D.-H. Lee2, H. J. Park4
1Pediatrics, Ajou University School of Medicine, Suwon,
2Biomedical Research Institute, Lifeliver Co Ltd, Youngin,
3Pediatrics, College of Medicine, Korea University, Seoul, 4Center
for Pediatric Oncology, National Cancer Center, Ilsan, Korea,
Republic Of

Introduction: Mesenchymal stem cells (MSCs) inhibit prolif-
eration of activated T cells, and interferon-gamma (IFN-γ) plays
an important role in this process. This IFN-γ-licensed veto
property is B7-H1-dependent in cell contact inhibition.
However, the signaling pathway involved in B7-H1 expression
of MSCs remains largely undefined. It was shown that IFN-γ
binding to the receptor activates the Janus kinase(JAK)-Signal
Transducer and Activator of Transcription(STAT) and phospha-
tidylinositol 3-kinase (PI3K) /Akt pathways. The aim of this
study is to investigate the signal transduction mechanism and
transcriptional regulation of B7-H1 activation in human MSCs.
Material (or patients) and methods: Human BM- and
WJ-MSCs were isolated and cultured. We compared the
immunosuppressive effect of BM- and WJ-MSCs on phyto-
hemagglutinin (PHA)-induced T-cell proliferation. The expres-
sion of B7-H1 in MSC with IFN-γ were assessed by flow
cytometry, and treatment with the PI3K inhibitor LY294002
and STAT-1 siRNA, respectively.
Results: The inhibitory effect of MSCs on T lymphocytes was
observed in PHA-induced T cell proliferation assay. B7-H1
expression on human BM- and WJ-MSCs by IFN-γ was increased.
When the STAT-1 siRNA was used to interfere with its signaling,
B7-H1 expression on MSCs treated with IFN-γ was decreased and
T cell proliferation was restored. However, LY294002, PI3K
signaling inhibitor, did not inhibit the activation of B7-H1 by
IFN-γ.
Conclusion: These results show that the activation of B7-H1
by IFN-γ in human BM- and WJ-MSCs is mediated through the
STAT-1 signaling, not PI3K/Akt in immunosuppressive
properties.
References: 1. B7-H1 inhibits T cell proliferation through MHC
class II in human mesenchymal stem cells. Jang IK, Yoon HH,
Yang MS, Lee JE, Lee DH, Lee MW, Kim DS, Park JE. Transplant
Proc. 2014 Jun;46(5):1638-41.
2. IDO-independent suppression of T cell effector function by
IFN-γ-licensed human mesenchymal stromal cells. Chinnadurai
R, Copland IB, Patel SR, Galipeau J. J Immunol. 2014 Feb 15;192
(4):1491-501.
Disclosure of Interest: None declared.
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Leukemia-associated antigen reactive T-cells in ATIR101, a
recipient-specific allodepleted T-cell product facilitating
haploidentical HSCT
J. Velthuis1,*, R. Klar2, H. Bönig3, J. Rovers1, D.-C. Roy4, L. Prokop5,
S. Stevanović5, M. Rüdiger1, A. M. Krackhardt2
1Kiadis Pharma, Amsterdam-Duivendrecht, Netherlands, 2Medi-
zinische Klinik III, Klinikum Rechts der Isar, TU Munich, Munich,
3German Red Cross Blood Service Baden-Württemberg-Hesse,
Frankfurt, Germany, 4Hôpital Maisonneuve-Rosemont, Montreal,
Canada, 5Institut für Zellbiologie, Eberhard Karls Universität,
Tübingen, Germany

Introduction: Graft-versus-leukemia (GvL) relies on donor
T-cells killing host leukemia cells post-transplant. T-cells with
preferential recognition of leukemia cells have been well
documented but their clinical relevance remains challenged
because thymic selection prevents a high-affinity interaction
between T-cells and antigen presenting cells (APC) expressing
regular antigens in self-HLA.
ATIR101, a personalized T-cell immunotherapeutic selectively
depleted of HLA-haplotype mismatched T-cells, provides a
unique platform to study leukemia-reactive T-cells as high-
affinity interactions with antigens expressed in the mismatched
haplotype may occur, whereas T-cells responding to the antigen-
presenting foreign HLA-molecule have been eliminated.
Material (or patients) and methods: Two out of the first 10
ATIR101 batches manufactured in clinical phase 2 study CR-
AIR-007 (NCT01794299) met the requirement of having a
mismatched haplotype known the be able to express a known
leukemia-associated antigen; these batches were used to
screen for the presence of leukemia-associated antigen
reactive T-cells.
Because the frequency of leukemia-associated antigen reactive
T-cells is expected to be very low, we used peptide-MHC
monomers of the mismatched HLA-haplotype presenting
leukemia-associated antigens and established a stimulation
platform with artificial APCs (aAPC). Those aAPC consisted of
streptavidin coated microspheres loaded with a biotinylated
anti-CD28 antibody and the respective biotinylated peptide
HLA monomer.
Results: In one of the two batches, leukemia-associated
antigens specific T-cells were detected: ATIR101 cells were
stimulated with Myb628/HLA-B44 aAPCs and Myb628 specific
T-cell expansion was assessed after one or two rounds of
stimulation; an irrelevant HLA-B44 multimer was used as
negative control. Clearly, we were able to detect CD8+ T-cells
with specific reactivity against one HLA-B44- restricted
leukemia-associated HLA ligand derived from the MYB gene
(figure 1).
Conclusion: These data show that T-cells recognizing
leukemia-associated antigens expressed in the mismatched
HLA-haplotype are retained in ATIR101 from which the T-cells
responding to the antigen-presenting foreign HLA-molecule
have been eliminated. Conceivably, these cells may contribute
to the Graft-versus-leukemia (GvL) effect of ATIR101.
Disclosure of Interest: None declared.
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Safety and efficacy of G–CSF mobilized granulocyte
transfusions in the setting of allogeneic hematopoietic
stem cell transplantation: a single centre experience
K. Scholl1,*, S. v. Harsdorf 1, P. Reinhardt2, S. Körper2,
M. Wiesneth2, F. Kuchenbauer1, V. Wais1, S. Bohl1, S. Hofmann1,
H. Döhner1, M. Ringhoffer3, D. Bunjes1
1Clinic of Internal Medicine III, University Hospital Ulm, 2Institute
for Clinical Transfusion Medicine and Immunogenetics Ulm, Ulm,
3Clinic of Internal Medicine III, Municipal Hospital of Karlsruhe,
Karlsruhe, Germany

Introduction: Uncontrolled infections due to prolonged
neutropenia, especially fungal infections, significantly increase
non–relapse mortality (NRM) following allogeneic
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hematopoietic stem cell transplantation (HSCT) and are an
absolute contraindication for allogeneic HSCT at our centre.
G-CSF mobilized granulocyte transfusions (G-GTX) might
provide sufficient neutrophils to control infection and thus
provide a bridge toward HSCT and are potentially able to
reduce early NRM.
Objective: To evaluate the safety and efficacy of peritransplant
G-GTX.
Material (or patients) and methods: We performed a
retrospective analysis of all adult patients (pts) who received
G-GTX between 01/2005 and 07/2015 in the Clinic of Internal
Medicine III at the Ulm University Hospital. G-GTX were
prepared from unrelated AB0-compatible and anti-CMV
negative donors. The indication for G-GTX was a diagnosed
uncontrolled infection during prolonged neutropenia due to
either delayed neutrophil recovery after treatment or refrac-
tory disease. The endpoints evaluated were efficacy of G-GTX
as a bridge to HSCT, control of infection, NRM at day+30 and at
day+100 as well as overall survival and cause of death.
Results: During the evaluated period 30 pts received G-GTX.
25 pts were evaluable for the efficacy and safety of G-GTX. The
cohort consisted of 19 males and 6 females, median age was
50 years (range 22 - 60). The most common underlying disease
was acute leukaemia (72%), 56% of pts had not reached a
complete remission. The median EBMT score was 5. The
median duration of grade 4 neutropenia prior to G-GTX was
31 days (range 0–92). The sites of infection were respiratory
tract (68%), soft tissue (28%) and colon (4%). 56% of pts
received G-GTX for fungal infections. 19 pts (76%) were treated
with G-GTX pre- and post-transplant, 2 pts only pre-transplant
and the remaining 4 pts post-transplant. Patients received a
median of 11 G-GTX-products (range 2–34) usually every other
day with no less than 1x10E10 granulocytes per m2 bsa and

transfusion. The G-GTX were well tolerated, the only relevant
adverse events recorded were temporary chills and febrile
episodes in 28% of pts. The median time to neutrophil
recovery after the first G-GTX was 24 days (range 5–91).
Control of the infection was achieved in 24/25 pts (96%).
Bridging to transplant was successful in 18/ 19 pts (94,7%). A
complete remission of the underlying disease was achieved in
92% of pts, and we were able to discharge 92% of pts. NRM at
day+30 was 0% and 8% at day+100, thus equivalent to
transplant-patients not requiring G-GTX. Still the overall
survival of this patient cohort has been poor. Only 6 pts are
currently alive (with a median follow up of nearly 3 years,
range 186–1682 days from G-GTX), 19 pts have died (with a
median time after G-GTX of 6 month, range 47–698 days). The
cause of death being either relapse (32%) or NRM (68%). All
NRM deaths were due to infection with only 3 cases of
recurrence of initial fungal infection.
Conclusion: G-GTX are a safe and effective method to control
otherwise uncontrollable infections. They are an effective
bridge to transplant and maintained early NRM within the
expected range for hematologic patients at high risk of disease
associated early mortality.
Disclosure of Interest: None declared.
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Conflicting effects of mesenchymal stem cells on the
growth of acute lymphoblastic leukemia cells in vitro and
in vivo
K. H. Yoo1,*, M. W. Lee1, D. S. Kim1, Y. J. Park1, J. W. Lee1,
K. W. Sung1, H. H. Koo1
1Pediatrics, Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Korea, Republic Of

Introduction: Although many studies have been tried to
clarify the cellular interaction between human mesenchymal
stem cells (MSCs) and cancer cells, the role of MSCs in the
growth of tumor cells is still controversial. Concerns have been
raised about an increased chance of leukemic relapse in
association with cotransplantation of MSCs in hematopoietic
stem cell transplantation (HSCT). In this study, we examined
the effect of MSCs on the growth of leukemic cells using
in vitro and in vivo models.
Material (or patients) and methods: We established stable
cell lines expressing the luciferase gene by infecting
lenti-luciferase virus in Reh and CCRF-CEM lymphoblastic
leukemia cells. To elucidate whether MSCs affect the growth
of leukemic cells in vitro, we performed co-culture with
luciferase-leukemic cells and MSCs for 3 to 7 days and then
measured the luciferase activity using the IVIS optical
imaging technique.
Results: The luciferase activity was significantly lower in
groups co-cultured with MSCs compared to those cultured
without MSCs, indicating that MSCs inhibit the proliferation of
leukemic cells in vitro. To determine the effects of MSCs on the
mass formation of luciferase-leukemic cells in vivo, in addition,
luciferase-Reh or luciferase-CCRF-CEM cells together with
MSCs were inoculated into NOD/SCID mice via intraperitoneal
injection. Much higher luciferase activity was observed when
luciferase-leukemic cells were co-injected with MSCs as
compared to that observed when luciferase-leukemic cells
were inoculated alone, indicating the possibility that MSCs
play a significant role in leukemic propagation.
Conclusion: These conflicting results may be caused by the
different microenvironment between in vitro and in vivo
models. Thus, further studies are needed to identify the
precise molecular and cellular roles of MSCs in the micro-
environment of tumor cells. Given the possible leukemia-
supporting effect of MSCs in vivo, cell therapy using MSCs
needs to be designed with caution especially in patients with
high risk of relapse.
Disclosure of Interest: None declared.
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A phase I/II minor histocompatibility antigen based DC
vaccination trial after allo-SCT to improve the efficacy of
donor lymphocyte infusions
L. E. Franssen1,*, M. W. Roeven2, W. Hobo3, R. Doorn4,
K. Westinga5, N. Schaap2, H. Dolstra3, T. Mutis1, H. M. Lokhorst1
1Hematology, VU Medical Center Amsterdam, Amsterdam,
2Hematology, 3Laboratory Medicine-Laboratory of Hematology,
Radboud University Medical Center, Nijmegen, 4Immunology,
5Clinical Pharmacy - Cell Therapy Facility, University Medical
Center Utrecht, Utrecht, Netherlands

Introduction: Allogeneic stem cell transplantation (allo-SCT) is
the only curative option for several hematological malignan-
cies. Unfortunately, a sustained remission after allo-SCT is not
often seen. Donor lymphocyte infusions (DLI) are frequently
applied, but only effective in a minority of patients.
Furthermore, DLI are non-specific and can induce severe
graft-versus-host disease (GVHD). This indicates that novel
strategies are needed to prevent or treat relapse after allo-SCT.
We therefore aim at improving the graft-versus-tumor effect,
without increasing the risk of GVHD, by targeting hemato-
poietic lineage-restricted and tumor-associated minor histo-
compatibility antigens (mHags) using peptide-loaded dendritic
cell vaccinations.

Material (or patients) and methods: In the present phase I/II
study, we investigate the feasibility, safety and efficacy of this
concept using nine different hematopoietic mHags (HA-1,
HA-2, UTA2-1, LRH-1, ACC-1, ACC-2, PANE-1, HB-1, CD19L).
We include patients with a donor mismatched for one or more
hematopoiesis-restricted mHags. In case of persistent disease
after DLI, patients are treated with a second, equivalent
dose of DLI, combined with a therapeutic vaccine consisting of
monocyte-derived, mHag peptide and KLH pulsed dendritic
cells (DCs) of donor origin.
Results: So far, nine multiple myeloma patients received
vaccinations loaded with HA-1, UTA2-1 and/or LRH-1 peptide.
Vaccinations were well tolerated, with only transient local
symptoms at the injection site and mild fever. Six patients
showed progressive disease after a median of 4.0 months
(range 2-10). Two patients show stable disease after a median
follow up of 12 and 24 weeks respectively. One patient also
received radiotherapy for a bone lesion during follow up and
achieved molecular remission (based on plasma cell chimer-
ism) and still remains in remission for 13 months now. Immune
monitoring, thus far completed in 7 patients, revealed the
induction of mHag-specific T-cells in the peripheral blood of
5/7 patients, detected by staining with HLA-mHag-peptide
tetramers. In all 7 patients, we observed the induction of KLH-
specific IFN-y production, proliferation and activation of,
predominantly, CD4+ T-cells in peripheral blood.
Conclusion: In this interim analysis we show that mHag based
donor-derived DC vaccination is safe and well-tolerated when
combined with DLI. Immune-monitoring results show the
capacity of this strategy to induce mHag specific T-cells.
However, the vaccination strategy needs further improvement
since the observed T cell responses do not translate into
robust clinical responses.
Disclosure of Interest: L. E. Franssen: None declared, M. W.
Roeven: None declared, W. Hobo: None declared, R. Doorn:
None declared, K. Westinga: None declared, N. Schaap: None
declared, H. Dolstra: None declared, T. Mutis: None declared, H.
M. Lokhorst Funding from: Dutch Cancer Society.

P024
Favorable outcome of peripherally inserted central
catheter, experience and management in patients
receiving autologous transplantation in a single center
A. Martínez Roca1,* on behalf of Talarn Forcadell Carme 1,
Escoda Teigell Lourdes1, Infante Marco Asunción2, Do Nasci-
mento Janilson1, Vallansot Rolando1, Esteban Figuerola Ada1,
Aguinaco Culebras Reyes1, Giménez Pérez Teresa1, Araguás
Arasanz Carmen1, Sarrà Escarre Josep1
1Hematology, ICO-Hospital Universitari de Tarragona Joan XXIII,
Tarragona, Spain

Introduction: High dose chemotherapy followed by auto-
logous stem cell transplantation (autoSCT) is considered a
standard of care for many hematological malignancies.
The management of these patients requires a central venous
catheter (CVC) for administration of high dose chemotherapy,
parental nutrition, transfusions and antibiotics. However, the
use of CVC carries risks that may be related to the positioning
(eg. pneumothorax) and others (eg. infection and thrombosis)
occurring later.
The use of peripherally inserted catheters (PICCs) has
increased in recent years, but there are few studies in
transplanted patients.
Objective: To evaluate the safety, ease of use and benefits of
catheter peripherally inserted in autologous transplants in our
center.
Material (or patients) and methods: 52 autoSCT were
performed since June 2013 to November 2015. In 37 of them
a PICC was inserted by an specialized group of nurses in our
hematolgy department. Most of the PICCs inserted in multiple
myeloma were positioned just before the autoSCT, otherwise
in patients with lymphoproliferative diseaset PICCs were
inserted for salvage chemotherapy before transplant.
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Results:

Patients N = 37

Sex (female/male) 21/16
Age at transplant (years) 57 (22-69)
Disease NHL 11

HL 4
MM 21
AML 1

Duration of PICC (days) Median 64.9
Range 9-258

No major complications were observed at the time of catheter
insertion. As early complications during insertion of the catheter
one local hematoma was observed due to accidental arterial
puncture in one patient (2.7%), and two PICCs were reposi-
tioned because of primary malposition (5.4%). As late complica-
tions one accidental removal of the catheter was observed in
one patient (2.7%), symptomatic pericatheter thrombosis in
three patients (8.1%), and catheter-related infection in five cases
(13.5%) germ isolation was performed in four patients (10.8%),
St. aureus (2 patients), St. epidermidis (2 patients). Cellulite at
insertion point was seen in one patient (2.7%).
The main reason for removal of the catheter was conclusion of
treatment in thirty-one patients (83.7%). Catheter related
infection in four patients (10.8%), one death (2.7%) shortly
after transplant due to progression of his hematologic disease,
and one accidental (2.7%). None PICC was removed for
thrombosis.
Conclusion: Our data demonstrates that PICCs are safe and
useful in the management of patients receiving autoSCT. PICCs
are a good alternative to conventional central venous
catheters in these patients.
References: Bellesi S, Chiusolo P, De Pascale G, Pittiruti M,
Scoppettuolo G, Metafuni E, et al. Peripherally inserted central
catheters (PICCs) in the management of oncohematological
patients submitted to autologous stem cell transplantation.
Support Care Cancer. 2013 Feb;21(2):531-5.
Harter C, Ostendorf T, Bach A, Egerer G, Goldschmidt H, Ho AD.
Peripherally inserted central venous catheters for autologous
blood progenitor cell transplantation in patients with haema-
tological malignancies. Support Care Cancer. 2003 Dec;11
(12):790-4.
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Hematopoietic stem cell transplantation in MAHAK,(NGO)/
2015 Report
A. A. Hedayati- Asl1,*, A. Mehrvar1, M. Tashvighi1, M. Faranoush1,
V. Fallah1, R. Zangooei1, F. Ghareh-Daghi1, A. Naderi1,
P. Dinarooni1
1MAHAK Cancer Children's Hospital, Tehran, Iran, Islamic
Republic Of

Introduction: The Society to Support Children Suffering from
Cancer, also known as MAHAK, was set up in 1991 as a non-
governmental and non-profit organization. In the past two
decades, the organization has attracted a vast public support
and fulfilled a great part of its mission which is to support
children with cancer, reduce the child mortality rate and create
an appropriate environment that empowers families who have
children with cancer. Pediatric Stem Cell Transplant also is
used to treat many types of conditions affecting children and
adolescent, including cancer and certain hematologic, immu-
nologic and genetic disorders. The pediatric stem cell
transplantation ward was inaugurated in Mahak hospital
(Iran-Tehran) on April, 2012.
Pediatric stem cell transplant ward practice that performs
about 34 transplants per year. All patients are kept in high

efficiency particulate air (HEPA) – filtered, positive-air-pressure
– sealed rooms, and strict hand hygiene is practiced.
Material (or patients) and methods: We analyzed the
outcome of 118 patients from a single institution who
underwent allogeneic & autologous stem cell transplantation
from between 2012 - 2015. 106 of patients had peripheral
blood stem cell as the stem cell source, eleven of patients’
bone marrow and in 1 patient cord blood used. The majority
of patients are: ALL = 30, Neuroblastoma = 27, AML= 12,
Hodgkin’s dis = 25, Retinoblastoma= 4, Ewing’s sarcoma= 2,
Rhabdomyosarcom=2, Wilm’s tumor = 4, Hepatoblastoma = 1,
Aplastic Anemia=3, Hemoglobinopathy=2, Germ cell tumor=4,
Epedymoma= 1, Osteopetrosis = 1.The conditioning regimens
used were mainly myeloablative in allogeneic transplanta-
tion. Age of patients 7 month to 26 years with median age
9.5 years, M/F = 67/51. 47 patients transplanted Allo HSCT
and 71 patients transplanted Auto HSCT. GVHD prophylaxis
regimen was cyclosporine+Mtx in Allo HSCT. All patients
engrafted. The type of donor in allogeneic SCT includes
39 related sibling and 8 unrelated allogeneic.
Results: In allogeneic PBSCT patients’ median time to reach
absolute neutrophil count (ANC)40.5 × 109/L was 12 days,
and the median time to platelet count420× 109/L was
14 days vs 18 and 23 days in Allo BM patients. In autologous
PBSCT median time to reach absolute neutrophil
count40.5 × 109/L was 13 days, and the median time to
platelet count420× 109was 15 days (71 pt’s). Acute graft-
versus-host disease of grade II to IV was observed in 64% of
patients and chronic graft-versus-host disease in 55% of
patients. At present 104 pt’s are alive(88%) and 14 pt’s died
due to ARDS, VOD, hemorrhagic stroke, sepsis and relapse.
With a median follow-up of 29 months (2-42 months) after
transplant the three years overall survival were 84.1% and
event-free survival was 82.1%.In Hodgkin’s disease patient’s
overall survival and event free survival after autologous SCT
better than neuroblastoma.
Conclusion: Autologous SCT can lead to durable remissions in
children and adolescents with Hodgkin’s disease & solid
tumor. These results indicate that despite our ward is new
status both allogeneic and autologous HSCT are feasible with
outcomes similar to developed countries. These preliminary
data suggest that HSCTs have been used as one of the
standard treatments for hematological diseases and malig-
nancies in Iran.
Disclosure of Interest: None declared.

P026
Mesenchymal Stromal Cells interplay with Umbilical Cord
Blood Hematopoietic Progenitor Cells for hematopoietic
reconstitution. Co-culturing effects and Gene Expression
Profiles
A. Di Palma1, S. Perucca1, P. P. Piccaluga2, C. Gemelli3,
E. Zoratti4, G. Bassi5, E. Giacopuzzi6, A. Lojacono7, G. Borsani6,
E. Tagliafico3, M. T. Scupoli4, S. Bernardi1, C. Zanaglio1,
F. Cattina1, V. Cancelli1, M. Malagola1, M. Krampera5,
M. Marini8, C. Almici8, S. Ferrari9, D. Russo1,*
1Unit of Bone Marrow Transplantation and Cell Therapies,
University of Brescia, A.O. Spedali Civili di Brescia, Brescia,
2Department of Experimental, Diagnostic and Specialty Medicine,
University of Bologna, Bologna, 3Center for Genome Research,
University of Modena and Reggio Emilia, Modena, 4Interdepart-
mental Laboratory of Medical Research (LURM), 5Stem Cell
Research Laboratory, University of Verona, Verona, 6Department
of Molecular and Translational Medicine, University of Brescia,
7U.O. of Obstetrics and Gynecology I, 8U.O. of Immunohematol-
ogy and Transfusion Medicine, A.O. Spedali Civili di Brescia,
Brescia, 9Department of Life Sciences, University of Modena and
Reggio Emilia, Modena, Italy

Introduction: Mesenchymal stromal cells (MSCs) play a main
role in the organization of the hematopoietic niche (BM-niche)
by promoting cell and matrix interactions and by secret-
ing different growth factors (i.e. SDF-1, SCF, TPO, IL-6, IL-11).

S123



Intra-Bone Stem Cell Transplantation (IB-HSCT), based on the
direct inoculation of umbilical cord blood CD34+ hematopoie-
tic stem cells (UCB-CD34+), raised a great interest toward the
mechanism regulating the BM-niche. In order to better
understand the biological mechanisms occurring in the BM-
niche, we set up a co-culture system of UCB-CD34+ and MSCs
and we studied their reciprocal relationship evaluating the
proliferation and differentiation patterns and their gene
expression profiles (GEP).
Material (or patients) and methods: UCB-CD34+ cells were
cultured with third party MSCs. After co-culture, proliferation
rates were determined by flowcitometry count. Clonogenic
assays were performed by culturing in methylcellulose and
counting CFU-GEMM, CFU-GM and BFU-E. The GEP were
performed on UCB-CD34+ and MSCs both in single culture and
in co-culture, in order to establish which molecular signatures
were activated in UCB-CD34+ and in MSCs. Microarrays
were analysed with Parteks software. Gene set enrichment
and pathway analysis were performed by using DAVID,
GSEA, IPAs.
Results: UCB-CD34+ in single culture were compared with
UCB-CD34+ co-cultured with MSCs and a fold increase of 14.68
(P= 0.019) was found. By colony-forming unit (CFU) assay, we
found a significant increase in the BFU-E ( p40.01), but we
observed no differences in the CFU-GEMM and CFU-GM. GEP
analysis of UCB-CD34+ in single culture appeared clearly
distinct from UCB-CD34+ co-cultured-derived populations. By
gene set enrichment analysis we found a significant enrich-
ment in genes involved in heme metabolism (i.e. BMP2K),
mitotic spindle formation and proliferation (i.e. SOX1), and
TGFb signaling (i.e. ID1). The pathway analysis revealed a
significant involvement of cell to cell signaling and interaction
(i.e. ARHGEF2), hematological system development and
function (i.e. HOXA9, HOXA10) and cell cycle, growth and
proliferation (i.e. CCNA1, PCGF2). Some of these genes
appeared to be key regulators of different processes affecting
hematopoiesis. Microarrays analysis was also performed on
MSCs in single culture and in co-culture with UCB-CD34+. A
significant enrichment in genes involved in angiogenesis and
VEGF signaling (i.e. VEGFA), proliferation and Aurora A kinase
activity (i.e. AURKA, AURKB) and NF-kB pathway (i.e. TNFAIP3)
was found. Furthermore, we observed a significant participa-
tion in cell to cell signaling and interaction, cell cycle and
cardiovascular system development and function (i.e. ARF1).
Conclusion: These results are consistent with a bidirectional
relationship between UCB-CD34+ and MSCs in the BM-niche.
MSCs play a role in the proliferation of UCB-CD34+ and in
promoting the erythroid differentiation. UCB-CD34+ appear
to induce a shift toward a vascular commitment profile in
MSCs. These observations suggest that the interplay between
UCB-CD34+ and MSCs modulates the BM-niche by inducing
stromal and functional conditions typical of vascular BM-
niche and by favoring the proliferation and the differentia-
tion of UCB-CD34+.
This project is supported by BCC "Pompiano e Franciacorta"
and Lions "Bassa Bresciana".
Disclosure of Interest: None declared.

P027
DNA methyl transferase 1 expression during ex vivo
expansion of umbilical cord blood-derived hematopoietic
stem cells
A. Oodi1,*
1Blood Transfusion Research center, High institute for education
and research in Transfusion Medicine, Tehran, Iran, Islamic
Republic Of

Introduction: HSCs reside in the ex-vivo expansion by their
self-renewal capacity and also they differentiate into a myriad
of cell types, as well as the regeneration of stem cells. Whereas
the DNA methyltransferase1 is thought to be principally
involved in the maintenance of pre-existing methylation, the
role of Dnmt1 in primitive stem cells pool preservation also is

not known. In this study, mRNA expression of Dnmt1 was
evaluated during CB-HSC ex vivo expansion with and without
mesenchymal stem cells (MSCs).
Material (or patients) and methods: Ex vivo cultures of CB-
HSCs were performed in three culture conditions for 14 days:
cytokines with MSCs feeder layer, cytokines without MSCs
feeder layer and co-culture with MSCs without cytokine.
After expansion measuring total number of cells (TNC),
CD34+ cells and colony-forming unit (CFU) assay were
performed.Dnmt1 mRNA expression was evaluated by real
time -PCR.
Results: Maximum CB-CD34+ cells expansion was observed in
day 7 of expansion in all three cultures. Ex vivo expansion of
CB-CD34+ cells after 7 days resulted in, significant decreased
expression of Dnmt1 in cytokine culture, whereas in two co-
culture conditions expression of Dnmt1 was increased. Also a
significant difference between expression of Dnmt1 in CD34+

cells and CD34- cells of co-culture system with cytokine was
observed.
Conclusion: Expression of Dnmt1 that are an important
regulator in normal hematopoietic regeneration was increased
in CD34+ expanded cells on mesenchymal stem cells.
Disclosure of Interest: None declared.

P028
Hematopoietic stem cell transplantation (HSCT) from
unrelated donor in children with Globoid Cell
Leukodistrophy (GLD)
S. Napolitano1, F. Pavan1, A. Balduzzi1, A. Ardissone2, I. Moroni2,
G. Uziel2, A. Rovelli1,*
1Centro Trapianto di Midollo Osseo, Clinica Pediatrica Università
Milano-Bicocca, Fondazione MBBM, Monza, 2Fondazione IRCCS
Istituto Neurologico "Carlo Besta", Milano, Italy

Introduction: GLD is an autosomal recessive disorder due to
deficiency of galactocerebrosidase (GALC) and characterized
by myelination failure with progressive neurologic deteriora-
tion and death. We report the clinical outcome and long-term
follow-up after HSCT of 7 patients (pts) affected by GLD who
had been referred from 2000 to 2012 to our Bone Marrow (BM)
Transplantation Unit.
Material (or patients) and methods: 6 pts presented late
onset and 1 infantile GLD. All pts received the graft from
unrelated≥ 9/10 HLA matched bone marrow (BM) donors
except one who received a 6/6 unrelated matched cord blood
unit (CB). Conditioning included busulfan plus cyclopho-
sphamide. Graft-versus-host disease (GvHD) prophylaxis con-
sisted of T-cell depletion by means of CD34+ positive selection
and cyclosporine-A (CyA), methylprednisolone (MPred) and
anti-thymocyte globulin (ATG) for the first 3 pts. (as previously
reported*). The pt who received CB graft received CyA, MPred
and ATG and the other pts CyA, methotrexate and ATG.
Median follow up range: 1 - 13 years.
Results: Neutrophils cell engraftment occurred at day +19
(median, range: +12 - +27). Acute GvHD was limited in grade,
i.e. ≤ II in 3 pts, and resolved following steroid therapy; none of
the pts developed chronic GvHD. Post-HSCT course was with
common early transplant-related complications (mucositis,
hemorrhagic cystitis, infections) which solved with proper
treatment and progressive immunological reconstitution; one
pt presented posterior reversible encephalopathy syndrome.
On the long-term, 5 pts show full donor chimerism and 2 have
a mixed stable (85%) chimerism. All pts are alive, free of any
immunosuppressive treatment and present normal sustained
peripheral GALC activity. In four pts HSCT halted Central
Nervous System (CNS) disease progression: three of them are
successfully attending school and one graduated in chemistry
few months ago. One patient presented myoclonus one year
after HSCT and years later refractory epilepsy with unchanged
MRI from pre-HSCT. One pt who presented seizures and mild
cognitive impairment before HSCT worsened in the following
years. In the early onset patients HSCT prolonged life expectancy,
but the disease rapidly worsened soon after transplant.
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Conclusion: Transplant related toxicity was low and long-term
engraftment stable. Our report confirms that HSCT is able to
halt CNS disease progression in GLD patients with late onset
phenotype. The presence of epileptic seizures and/or cognitive
impairment before HSCT should be considered a negative
prognostic factor. HSCT should not be considered for the early
onset pattern. Although HSCT is the most effective treatment
for GLD, enrolment criteria must be better defined in order to
offer greatest benefits to patients.
References: *Bone Marrow Transplant 2003, 31:857.
Disclosure of Interest: None declared.

P029
Overestimation of Viable CD34+ Cells in Thawed Pilot Vials
of Cryopreserved HPC
C. J. Hutchins1,*, K. Harvey1, E. Barnes1, G. Kennedy2, S. Durrant2
1Cellular Therapy / BMT Laboratory, 2BMT / Clinical
Haematology, Royal Brisbane & Women's Hospital, Herston,
Qld, Australia

Introduction: Significant progress has been made towards
standardisation of the ISHAGE protocol for enumeration of
CD34+ cells. However commercial multi-level quality control
reagents available for CD34 enumeration coupled with
external quality assurance proficiency (QAP) programs do
not control or monitor viability assessment of CD34+ cells
using vitality dyes such as 7-AAD. Despite these limitations,
many laboratories have replaced haemopoietic colony
assays such as CFU-GM with the enumeration of viable
CD34+ cells by flow cytometry using a single platform
ISHAGE protocol including 7-AAD for the assessment of
viability in thawed pilot vials prior to autologous or allogeneic
haemopoietic progenitor cell (HPC) transplantation. After
anecdotal reports that ammonium chloride (NH4Cl) lysis
should not be used for thawed HPC, many centres either
eliminated the lysis step or used alternative diluents such as
saline or 5% dextran 40 / 2.5% albumin (DAS buffer) as a
replacement.
Material (or patients) and methods: At our centre like
many others in Australia, the enumeration of viable CD34+
cells in thawed HPC was performed using a single
platform ISHAGE method with DAS diluent followed by
immediate data acquisition (in house method). The in house
method was replaced in June 2014 by the Becton Dickinson
Stem Cell Enumeration Kit (SCEK) for labelling and clinical
software on the FACSCanto II for acquisition and analysis.
The SCEK kit includes a 10 min NH4Cl lysis followed by
placement on ice for o1 h prior to acquisition.
Pre-implementation validation of the SCEK showed a high
degree of correlation between the in house and SCEK
methodologies (r2 = 0.94).
Results: Following implementation of the SCEK, a small group
of patients were identified with very low recovery of viable
CD34+ cells during pilot vial analysis. Further validation studies
were performed that included (i) a comparison of the in house
methodology and the SCEK for the enumeration of viable
CD34+ cells with CFU-GM colony assays for viability assess-
ment (n= 23, r2 = 0.89 /0.85) (ii) mixing of “dead” HPC,
Apheresis (HPC(A)) generated by incubation at 57oC for
25 min with “alive” HPC(A) at the following ratios: 0:100,
5:95, 10:90, 20:80; 40:60, 60:40; 80:20; 90:10, 95:5 and 100:0
(Fig. 1) (iii) individual confirmation of HPC with low viability by
CFU-GM colony assays and (iv) demonstration of viable CD34+
cell stability in the CD34 enumeration assay using the SCEK for
up to 2 h post NH4Cl lysis.
Conclusion: These studies endorse the use of the SCEK with
an NH4Cl lysis step prior to data acquisition during the
enumeration of CD34+ cells in thawed HPC and highlight that
caution should be applied to the use of DAS buffer as a
diluent. Viable CD34+ cell recoveries may be overestimated
due to interference with the ISHAGE Boolean gating strategy.

Careful manual gating by an experienced operator may reduce
the apparent overestimation of viable CD34+ cells. Retro-
spective studies will be performed to determine if any delays
in engraftment kinetics following infusion of cryopreserved
HPC prior to June 2014 could be attributed to an over-
estimation of viable CD34+ cells by the in house methodology.
Contributing factors to low viability observed using SCEK
in a small number of cryopreserved HPC is also under
assessment.
References: Keeney M, Chin-Yee I, Weir K, Popma J, Nayar R,
Sutherland DR (1998) Single Platform Flow Cytometric
Absolute CD34+ Cell Counts Based on ISHAGE Guidelines.
Cytometry 34:61-70.
Disclosure of Interest: None declared.

P031
Non Inherited Maternal Antigens Identify Acceptable HLA
Mismatches: New Guideline for the Hellenic Cord Blood
Bank
E. Panagouli1,*, T. Chatzistamatiou1, E. Michalopoulos1,
A. Dinou1, M. Spyropoulou-Vlachou2, C. Stavropoulos-Giokas1,
A. Papassavas1
1Biomedical Research Foundation, Academy of Athens, Hellenic
Cord Blood Bank, 2General Hospital "Alexandra", Athens, Greece

Introduction: Unrelated donor cord blood transplantation has
become a widely accepted treatment for hematologic
diseases. Today, the role of total nucleated cell (TNC) dose
and HLA match is affecting the time of engraftment, as well as
the transplant-related events and survival. Data suggest that
the maternal-fetal experience may convey tolerance to the
maternal HLA that was not inherited by the fetus. These non-
inherited maternal antigens (NIMA) may define permissible
HLA mismatches and could be used to extend the genotypes
that are suitable matches for particular donors or umbilical
cord blood units (CBUs). CBU transplantations to patients
mismatched for only 1 HLA antigen, identical to the CBU’s
NIMA, are designated as having a 6/6 “virtual” NIMA-matched
phenotype (VP) and have a prognosis similar to 6/6
inherited HLA-matched CBUs. The aim of the study was to
investigate the role of NIMA in the increase of the number of
available compatible CBUs for a specific patient-recipient, in
order to be transplanted or used as “back up” CBUs.
Furthermore, was to study the role of NIMA in acceleration
of the deployment process of the high quality CBUs of the
HCBB, as the long term storage has a negative effects on their
viability.
Material (or patients) and methods: The initial step was to
create VP for each one of the banked CBUs of the HCBB: by

S125



replacing the compatible HLA-antigens with non-inherited
("acceptable mismatches") maternal antigens of the CBU, in
order to increase the available CBUs-for a specific recipient.
Such VP of CBUs can be created by replacing the inherited
alleles with 1 or more NIMAs. The second step was to search
among the HCBB’s banked CBUs and find every CBU with HLA
antigens identical to a VP of each CBU that was analysed.
Subsequently, the VP-matched CBUs were classified, depend-
ing on their cellular content.
Results: At the study of the first 300 banked CBUs, included in
the category of CBUs with 3 mismatches with the HLA-A, B and
DRB1 antigens of the mother of the neonatal donor, we
resulted in the creation of 26 VP for each one of the 90 CBUs.
The final number of VP designed for 90 CBUs, having 3 HLA
mismatches with the mother of the specific donor was
90x26 = 2340. Within the HCBB’s banked CBUs, 151 CBUs with
HLA phenotypes similar to the VP generated on 80 of the 90
CBUs analyzed previously, were found and recorded. In
addition, the number of nucleated cells and CD34+ cells of
each stored CBU was recorded, in order to classify the fully
compatible -to any VP- CBUs.
For example, a randomly-picked CBU, had the following HLA-
antigens: A 11, 24 / B 35, 51 / DRB1 11, 14 and the CBU’s
mother had the following HLA-antigens: A 2, 24 / B 35, 49 /
DRB1 13, 14. In this case, the NIMA were: A 2 / B 49 / DRB1 13.
The total number of created VP is 26. The number of banked
-and VP matched- CBUs was 3: The CBU-matched to VP7
included A 2, 24 / B 49, 51 / DRB1 11, 14, the CBU-matched
to VP9 included A 2, 24 / B 49, 35 / DRB1 11, 14 and the
CBU-matched to VP18 included A 2, 24 / B 35, 51 / DRB1 13, 14.
Conclusion: Apart from a specific CBU banked, a CBB can
count on more CBUs, VP-matched to the initial CBU-requested

by a transplant center. The final number of CBUs could be
released, additionally, for a specific recipient, at the same time
and cost, or could play the role of “back-up” CBUs for a
transplant center, in case that something goes wrong with the
initially requested CBU.
Disclosure of Interest: None declared.

P032
Shift in progenitor subset composition in bone marrow of
stem cell transplant recipients in comparison to stem cell
graft composition
L. Kordelas1,*, A. Görgens2, P. Horn2, D. Beelen1, B. Giebel2
1Department of Bone Marrow Transplantation, 2Institute for
Transfusion Medicine, University Hospital Essen, Essen, Germany

Introduction: By combining CD34, CD133 and CD45RA
staining hematopoietic stem cells (HSC) can be discriminated
into the following progenitor subsets according to their
immunophenotype via flow cytometry (FC): multipotent
progenitors (MPP: CD133+ CD34+ CD45RA–), lympho-
myeloid progenitors (LMP: CD133+ CD34+ CD45RA+) and
erythro-myeloid progenitors (EMP: CD133low CD34+
CD45RA–). In this study we investigated the relationship of
the frequencies of these progenitor subsets in GCSF-
stimulated peripheral blood stem cell (PBSC) grafts and in
the bone marrow (BM) of the PBSC recipients three to four
weeks after allogeneic stem cell transplantation (AlloSCT).
Material (or patients) and methods: FC analyses were
performed in samples of 20 different PBSC grafts and in the
BM of the patients having received these PBSC grafts using
antibodies for CD34, CD133 and CD45RA. After lysis of

[P032]
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erythrocytes using VersaLyse
s

according to the manufacturer’s
instructions (Beckman Coulter), FC analyses were performed
on a FC500 flow cytometer (Beckman Coulter). Statistical
analysis was performed using GraphPad Prism version 6. Mean
% and SEM of % values were evaluated using the paired T-test.
P-values o0.05 were considered to be statistically significant.
Results obtained from two BM samples of non-transplanted
individuals were used as healthy controls.
Results: CD34+ were lower in the patients’ BM (Pat-BM) four
weeks after AlloSCT (all results are given as mean SEM: 0.61
0.18) compared to the PBSC graft (1.02 0.08), this was,
however, not significant (P = 0.0626). There was a significant
(Po0.0001) reduction of MPP (CD133+ CD34+ CD45RA–) in
the Pat-BM (11.00 1.95) compared to the PBSC graft (62.40
1.34). In contrast, the LMP fraction (CD133+ CD34+ CD45RA+)
was increased, however not significantly (P = 0.0745), in Pat-
BM (18.80 2.89) compared to the PBSC graft (13.20 0.89) (s.
Figure 1).
Conclusion: We have found a significant reduction of
primitive progenitor cells like MPP to o20% in the bone
marrow of patients four weeks after AlloSCT compared to the
mean of MPP in the respective PBSC grafts which these
patients have received. In contrast more mature progenitor
subsets like LMP were increased in the Pat-BM compared to
the PBSC grafts. This analysis sheds new light on the
composition and dynamics of hematopoietic progenitor
subsets changes from initial PBSC graft to patients’ BM after
AlloSCT. Further analyses elucidating possible short- and long-
term effects of e.g. conditioning and immunosuppressive
therapies or the long-term follow up are warranted to learn
about the consequences of this observation.
Disclosure of Interest: None declared.

P033
Faster Recovery of Unrelated Donors of Peripheral Blood
Stem Cells (PBSC) vs Bone Marrow (BM): A Prespecified
Analysis from BMT CTN 0201
L. J. Burns1,*, B. Logan2, P. Chitphakdithai1, J. Miller1, R. Drexler1,
S. Spellman1, G. Switzer3, J. Wingard4, C. Anasetti5, D. Confer1 on
behalf of BMT CTN
1NMDP/Be The Match, Minneapolis, 2CIBMTR, Milwaukee,
3University of Pittsburgh, Pittsburgh, 4University of Florida,
Gainesville, 5Moffitt Cancer Center, Tampa, United States

Introduction: BMT CTN 0201 was a phase III, multicenter,
randomized trial of transplantation of PBSC vs BM from
unrelated donors (1).
Material (or patients) and methods: Donor-recipient pairs
were randomly assigned in a 1:1 ratio from Mar. 2004 to Sept.
2009. Donors were 18 to 61 yrs. PBSC aphereses were
performed post 5 days of filgrastim (North America) or
lenograstim (Germany). BM was collected by standard
procedures. The primary endpoint was time from donation
to complete recovery (CR). Secondary endpoints were severity
of bone pain and body symptoms at 1 wk post-donation.
Results: There were 262 PBSC and 264 BM donors; 372 (71%)
were domestic (U.S.) and 154 (29%) from international (intl.)
centers (145 Germany, 9 Canada). Median age was 34 yrs for
PBSC, 33 for BM (P= 0.097); the majority were male (66% PBSC,
73% BM); over 85% were Caucasian. Intl. donors were more
likely to be younger males, Caucasian, have a lower body mass
index, and donated in more recent years. Donor recovery is
shown in Fig. 1. PBSC donors recovered more quickly than BM
donors at a median of 1 wk vs 2.3 wks. Median time to CR of
intl. donors was less than that of domestic donors for both
products: for PBSC, intl. donors 0.6 wks and domestic 1.1 wks
( p40.001); for BM, intl. donors 0.9 wks and domestic a median
of 3.3 wks ( p40.001). For the entire cohort, the percentage of
donors reporting CR at 1, 2, 3 and 12 wks was significantly
higher for PBSC vs BM donors. It was not until 24 wks that the
probability of CR was similar between groups (PBSC = 99%,
95% CI 97-100%; BM= 97%, 95% CI 94-99%; P = 0.123). In
multivariate analysis, PBSC donation was associated with faster

recovery (HR 2.08, 95% CI 1.73-2.5; P40.001), as were intl.
donors (HR 1.92, 95% CI 1.55-2.38; P40.001) and donation in
more recent yrs (P = 0.035) (2008-2009 vs 2004-2005, HR 1.42,
95% CI 1.09-1.85; P= 0.01). There was no effect on CR by
age, gender, or body mass index. BM donors had more bone
pain and body symptoms at 1 wk post-donation. In logistic
regression analysis, donation of BM was significantly asso-
ciated with grade 2-4 bone pain at 1 wk post-donation
(OR 7.52, 95% CI 2.84-19.89; P40.001); variables associated
with grade 2-4 body symptoms at 1 week post-donation were
donation of BM (OR 10.69, 95% CI 2.36-48.37; P= 0.002) and
age (P = 0.032) (30-44 yrs vs 18-29 yrs [OR 6.82, 95% CI 1.45-
31.97; P = 0.015]).
Conclusion: PBSC donors recovered faster than BM donors;
BM donors were more likely to have grade 2-4 bone pain and
body symptoms at 1 wk post-donation. However, despite
slower recovery of BM donors, by 24 wks the probability of CR
was comparable between groups. Donors in more recent yrs
recovered more quickly, suggesting improvements in suppor-
tive care over time. Interestingly, intl. donors recovered more
quickly - whether due to donor characteristics, collection
techniques or cultural differences is unclear.
Reference: 1. Anasetti C et al. N Eng J Med. 2012; 367:1487-
1496.
Disclosure of Interest: BMT CTN 0201 support provided by
grant #U10HL069294 from the NHLBI and NCI, Dept. of the
Navy, Office of Naval Research, and NMDP. Enrollment support
provided by DKMS Germany; contributions to the Donor
Quality of Life study were by HRSA Contract No.
HHSH234200637020C. Views, opinions, findings, conclusions
or recommendations expressed in this material are those of
the authors and do not reflect the views or official policy or
position of the above mentioned parties. None declared.

P034
The Fresh Marrow Cells Propagation for MSC with the Use
of the Quantum Cell Expansion System
A. Borowik1, Z. Karbowska1, J. Bochenska1, E. Jaskula1,2,
A. Lange1,2,*
1Lower Silesian Center for Cellular Transplantation and National
Bone Marrow Registry, 2Institute of Immunology and Experi-
mental Therapy, Polish Academy of Science, Wroclaw, Poland

Introduction: Mesenchymal stem cells (MSC) are able to
modulate the immune response including alloreactivity in
transplanted patients. Therefore, MSCs may be used to
mitigate Graft vs Host disease. MSC reside in the marrow in
a small number. To reach clinically relevant number of MSC
ex vivo expansion is needed. In the present study Quantum
Cell Expansion system was employed.
Material (or patients) and methods: Bone marrow cells
obtained from 8 individuals (7 healthy donors and one pts
with limb ischemia, age (yrs): range 39-71 years, 4 female/
4male) were cultured in a closed and automated medical
device (Quantum Cell Expansion System). Twenty five mls of
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fresh bone marrow cells were cultured in Minimal Essential
Medium alpha and human platelet lysate (5%). A final product
was described functionally, phenotypically and subtracted to
the quality control parameters measurements.
Results: The cultures were terminated and passaged when the
level of lactates reached 4,0 mmol/l (on 9-16 day of culture)
After that the cells were usually passaged to next run of
culture in the same culture conditions.
Harvested cells (after the first passage) characteristics
was as follow. Total count (median) 7,6E+07 cells (6,91E+06
to 1,0E+08 cells), CD45- CD34- cells constituted (mean)
96,88%± 2,0%, in the latter population we found
98,83 ± 0,78%, 98,58 ± 1,16% and 96,43 ± 2,68% of CD105+,
CD90+ and CD73+ cells, respectively. Microbiologic surveil-
lance proved that the products were free from mycoplasma,
chlamydia as well bacteria and fungi, in addition the cultures
were LPS free. The donors were HBV DNA, HCV RNA and HIV
RNA negative.
Conclusion: MSC cultured from fresh bone marrow cells with
the use of the Quantum Cell Expansion System is effective in
propagation of cells having mesenchymal/stromal cells
characteristics.
Disclosure of Interest: Supported by INNOMED/I/1/NCBR/
2014 CellsTherapy NCBiR grant. None declared.

P035
Phenotypical differences of mesenchymal stromal/stem
cells isolated from human bone marrow and skeletal
muscle
A. Klimczak1,*, U. Kozlowska1, T. Jurek2, M. Czuba2, M. Rorat2
1Institute of Immunology and Experimental Therapy Polish
Academy of Sciences, 2Department of Forensic Medicine, Medical
University, Wroclaw, Poland

Introduction: Mesenchymal Stromal/Stem Cells (MSC) isolated
from adult human tissues are ideal candidates for tissue
regeneration due to their immunosupresive properties and
regenerative potential. In this study we analyzed phenotype
and differentiation potential of MSC isolated from human
bone marrow and skeletal muscle to characterize their
biological diversity.
Material (or patients) and methods: Bone marrow (BM) and
skeletal muscle were collected from 16 deceased donors, from
12,5 h to 48 h after dead, with approval by the local Bioethics
Committee. Mononuclear BM cells were isolated on ficoll
gradient. Skeletal muscle samples were placed in PBS
supplemented with antibiotics and muscle-origin stromal/
progenitor cells were isolated with collagenase or trypsin
digestion. After tissue enzymatic digestion, long-term cultures
in standard DMEM medium (skeletal muscle) or in alpha-MEM
medium (bone marrow) supplemented with 10% FBS and
antibiotics, at 37oC and 5% CO2 were performed. Cells were
observed up to 12 passages (P) and examined for presence of:
CD34, CD45, CD56, CD73, CD90, CD105, CD146, PDGFR-α,

desmin and dystrophin using immunocytochemistry and flow
cytometry. Osteogenic, adipogenic, neurogenic and chondro-
genic processes were carried out from 14 to 30 days with
dedicated differentiation medium.
Results: Adherent cells isolated from bone marrow and those
of myogenic origin express phenotype characteristic for naïve
MSC CD73, CD90, CD105 as confirmed by flow cytometry and
immunofluorescence staining, however their expression
downregulated during follow-up period (after P7). A fraction
of MSC isolated from skeletal muscle express myogenic
markers: CD56, desmin (up to P7) and dystrophin and their
expression increased in late passages (after P7). Co-experssion
of CD73/CD146, CD90/CD146 and CD105/CD146 on the
proportion of adherent cells was detected in MSCs of bone
marrow and skeletal muscle origin. A fraction of cells
expressing CD146 strongly co-expressed PDGFR-α (up to P7).
Cells isolated from both tissues (bone marrow and skeletal
muscle) were capable to differentiate into chondrocytes,
osteoblasts and neurons, however, only MSC isolated from
skeletal muscle were not capable to form adipocytes.
Conclusion: Adherent cells propagated from bone marrow
and from skeletal muscle express phenotype characteristic for
naïve MSC. Co-expression of CD146 and markers specific for
naïve MSC suggest that those cells are mesenchymal
progenitors capable to differentiate into pericytes. Co-
expression of CD146/PDGFR-α and increased expression of
dystrophin characterize distinct population of MSC with
myogenic potential. Multipotent clonogenic capacities of
MSC of bone marrow origin were confirmed, whereas
mesenchymal progenitor cells from skeletal muscle have
limited differentiation potential.
Disclosure of Interest: Studies supported by NCN grant
NN407121940. None declared.

P036
Topical treatment of chronic GVHD-related severe dry eye
with Autologous Serum
A. De Rosa1,*, P. Iudicone1, R. Leone1, C. Lavorino1, S. Costantino1,
D. Fioravanti1, R. Bonfili2, L. Pierelli3
1UOC SIMT, 2UOC Oculistica, AZIENDA OSPEDALIERA S.CAMILLO-
FORLANINI ROMA ITALIA, ROMA, 3Experimental Medicine,
Sapienza University, Rome, Italy

Introduction: Ocular Graft vs Host Disease (GVHD) occurs in
patients who have undergone allogeneic hematological stem
cell transplant and it is more common in patients with chronic
GVHD (cGVHD). Ocular complication secondary to GVHD can
include keratoconjunctivitis sicca, keratitis, uveitis and corneal
ulceration but the sicca syndrome (SSy) is the most frequent.
The decrease in tear production is mainly due to the
infiltration of mononuclear cells involved in the inflammatory
process at lacrimal gland level. Although systemic immune
suppression for cGVHD can improve SSy, supportive local
therapy are usually required aimed to lubricate the surface of
the eye and to reduce inflammation. Currently, specific
treatment for SSy is not available and topical cyclosporine
and commercially artificial tears often fail to improve the
ocular symptoms.
Material (or patients) and methods: Eleven patients(5
females 6 males, 30-64 years) with cGVHD-related severe dry
eye have been treated with autologous serum (AS) eyedrops.
All patients were refractory to conventional treatments. Before
enrollment, the patients were evaluated for blood parameters,
Schirmer Test (ST) and Tear Film Break Up Time (TFBUT).
Moreover, before starting the treatment and after 2, 6, and
12 months, the patients underwent to a self-assessment
questionnaire to evaluate “sensitivity to light”, “gritty feeling”,
“pain” and “blurred vision “on a scale of 1 at 4 with high score
representing greater symptoms. Individual preparation of AS
was produced by collecting 100 ml of whole blood in bag
without anti-coagulant. The bag was left at room temperature
(90’) waiting for clotting, then centrifuged to separate the
serum, diluted to a final concentration of 80%, by adding
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isotonic saline, aliquoted in 1 ml sterile vials and stored at -20 °
C until delivery to the patients. Sterility tests for aerobic,
anaerobic and fungi were carried out for every AS preparation
to exclude the risk of contamination, which could result in
severe ocular infections. The concentration of platelet growth
factors FGF-basic TGF-ß, PDGF-AB, VEGF-C, EGF were evaluated
in AS samples by ELISA. Patients received AS aliquots with the
instructions to keep them at +4 °C for 1 month and to apply
the drops several times (6-8) a day according to individual
symptoms.
Results: All the AS preparations were found sterile. FGF-basic
was not detectable in AS samples, whereas the mean values of
the other growth factors were: TGF-ß 8895 pg/ml, PDGF-AB
4390 pg/ml, VEGF-C 3283 pg/ml, EGF 276 pg/ml. The follow-up
at 2, 6 and 12 months indicated that the patients had no side
effects and they experienced, already after 2 months, a
considerable improvement of ocular symptoms, based on self-
assessment questionnaire score. No relevant change were
found in ST and TFUBT.
Conclusion: AS tears provide elements able to restore ocular
surface environment offering to the patients beneficial clinical
effects which, however, were stable as long as they were
receiving the AS treatment.
Disclosure of Interest: None declared.

P037
Mesenchymal stromal stem cell (MSC) immunotherapy for
experimental septic shock: systematic review and meta-
analysis with trial sequential analysis of mortality
A. Patel1,2,*, S. Jhanji3, J. Pavlu4, M. Laffan2, M. Ethell5,
A. Bradshaw6, E. Olavarria7, K. Harrington1, J. Apperley2, S. Brett8
1Targeted Therapy, Institute of Cancer Research, 2Centre for
Haematology, Imperial College London, 3Critical Care Unit, The
Royal Marsden NHS Foundation Trust, 4Imperial College
Healthcare NHS Trust, 5Haemato-oncology Unit, The Royal
Marsden NHS Foundation Trust, 6John Goldman Centre for
Cellular Therapy, 7Centre for Haematology, 8Centre for Perio-
perative Medicine and Critical Care Research, Imperial College
Healthcare NHS Trust, London, United Kingdom

Introduction: Septic shock is a life-threatening form of an
inappropriate host response to severe infection, with impaired
survival in patients with cancer. Mortality is 60-75% for
patients with haematological or solid cancer - 1/3 higher than
patients without cancer. Cellular immunotherapy with allo-
geneic MSCs is a promising multi-targeted inflammation and
bacteria responsive personalised treatment, which may
address this unmet clinical need. We hypothesised that MSC
immunotherapy might improve survival in experimental septic
shock models.
Material (or patients) and methods: We performed a
systemic review and meta-analysis as described previously1

with the research question: what is the safety and efficacy of
MSC immunotherapy for experimental septic shock. We chose
mortality at the longest follow-up as the primary outcome
measure in wild-type animals. Unmodified MSC groups from
any source were compared to non-MSC groups.
Results: All 21 included studies were assessed as either
unclear or high risk of bias, using the Cochrane Risk of Bias
Assessment Tool. This was mainly because of poor reporting:
possible selection bias (due to poorly reported random
sequence generation and allocation concealment) and perfor-
mance bias (due to the lack of blinding). The overall pooled
effect size was in favour of MSC immunotherapy, using a
random effects model: RR 0.59, 95% CI 0.48-0.73; P = 0.0001;
I2 = 82%. The large effect size was robust to sensitivity and
meta-regression analyses, including adjustments for baseline
mortality (60%) and co-treatments (fluids and antibiotics).
Egger's regression did not detect publication bias (P = 0.20). To
ensure our meta-analysis was sufficiently large and adequately
powered, and to test the robustness of the finding of MSC
benefit, we subjected it to trial sequential analysis.1 The
cumulative z score crossed the conventional boundary of

benefit (alpha of 0.05) and the constructed trial sequential
boundary (Figure 1), correcting for repetitive testing of the
same hypothesis. Furthermore, the z score also crossed the
95% power boundary demonstrating that our meta-analysis
was sufficiently large to be confident of the result.
Figure 1. Trial sequential analysis. The cumulative z score
of 21 studies, ordered by year, are indicated in blue.
The conventional alpha (0.05) significance boundaries are
indicated by parallel horizontal red lines. The curved red
lines indicate the trial sequential corrected boundaries
of benefit (upper half) and harm (lower half). The inner
wedge to the right of the graph indicates the boundary of
futility. The red vertical boundary indicates the informa-
tion size for 95% power. The cumulative z score crosses
the conventional boundary of benefit, the trial sequential
boundary of benefit, and the 95% power boundary indicat-
ing after accounting for bias there remains robust evidence
of the efficacy of MSC immunotherapy for experimental
septic shock.
Conclusion: We robustly demonstrate a 41% relative reduc-
tion in death with MSC immunotherapy, representing a
number needed to treat of just 4. This compelling experi-
mental evidence requires clinical translation in patients with
haematology cancer suffering from septic shock.
References: 1. Patel A, Laffan MA, Waheed U, Brett SJ. BMJ
2014;349:g4561.
Disclosure of Interest: None declared.

P038
The effect of time and temperature during transportation
of umbilical cord tissue on viability, functionality and
differentiation potential of mesenchymal stem cells
following cryopreservation and thawing
A. Smith1,*, A. Sanchez2, M. Fabra2, N. Aparicio2, E. Ainse2,
K. Hussain1, F. Delgado-Rosas2
1Smart Cells International, London, United Kingdom, 2Ivida, Cord
Blood Bank of the IVI Group, Madrid, Spain

Introduction: There is considerable interest in the potential of
mesenchymal stem cells (MSCs) derived from umbilical cord
blood (UCB) and more recently cord tissue (CT) for use in
regenerative medicine and banking of CT along with UCB.
There are recognised procedures to extract and culture viable,
functional MSCs pre/post cryopreservation but the effects of
transit conditions from collection to laboratory have not been
delineated. Transit conditions are integral to quality assurance
to ensure an efficacious end product. This study aimed to
define such conditions.
Material (or patients) and methods: CT samples (n=15) were
transported at approximately 10oC from clinic to laboratory with
continual temperature monitoring. On receipt, dissected
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segments were either cultured fresh or subjected to tempera-
tures of 2oC, 10oC or 28oC for 2, 3, 4 or 5 days prior to
cryopreservation, thawing and subsequent assessment. In all
cases, segments were cultured in DMEM-F12 with antimicrobial
agents and 10% foetal bovine serum at 37 °C with 5% CO2 for
14 days with regular medium changes. Following second
passage, viable cells which typically formed an 80-90% confluent
monolayer were trypsinised. Viability was assessed with trypan
blue. Flow cytometric analysis of markers specific for human
MSCs (CD90, CD105and CD73) and also negative (CD11b, CD19,
CD34-, CD45 and HLA-DR) was performed. The in vitro
differentiation potential of
the harvested MSCs along adipogenic, osteogenic and chondro-
genic lineages was undertaken using commercially available
induction media.
Results: Viability of MSC precursors in fresh CT over all
transit times at 28oC, was significantly impaired (p ≤ 0.05)
compared to no significant effect at 2oC and 10° (P = 0.38
and P = 0.069 respectively). At 28oC, viability levels were
80%, 40% and 20% after 3, 4 and 5 days respectively.
Following thawing and culture, explants that had been
stored at 2oC for 4 and 5 days exhibited viability of 100% and
80% respectively. At 10oC, 100% viability was apparent for all
storage time points. Storage at 28oC resulted in viability
levels of 80%, 40% and 0% for 3, 4 and 5 day time points.
Without exception, all viable cells recovered after thawing
displayed phenotypic and differentiation characteristics
typical of MSC cells.
Conclusion: This study demonstrates no significant adverse
effect on generation of viable and functional MSCs from
frozen/thawed CT samples following up to 5 days in storage/
transit while fresh at 2oC or 10oC with 10oC being optimal.
Furthermore, cells following fresh storage at 28oC for 3 days
recovered after freeze/thawing with 80% viability and were
phenotypically typical of mesenchymal cells exhibiting adipo-
cytic, osteocytic and chondrocytic differentiation potential. CT
derived MSCs are being increasingly considered for indications
in the growing field of regenerative medicine and also for their
ability to modulate the immune response. This study has
delineated permissible time lapse from collection to storage of
CT and the range of transit temperatures over which samples
are able to yield viable MSCs that retain their biological and
regenerative properties.
Disclosure of Interest: None declared.

P039
Development of an internet intervention targeting
reproductive and sexual health following cancer
J. Winterling1,2,*, M. Wiklander1, C. Lampic1, C. Micaux Obol1,
L. E. Eriksson3,4,5, L. Wettergren1
1Department of Neurobiology, Care Sience and Society, Kar-
olinska Institutet, 2Center of Haematology, Karolinska University
Hospital, 3Department of Learning, Informatics, Management
and Ethics, Karolinska Institutet, 4Department of Infectious
Diseases, Karolinska University Hospital, Stockholm, Sweden,
5School of Health Sciences, City University London, London,
United Kingdom

Introduction: Approximately 50% of adolescents and young
adult patients with cancer (15-39 years old), including those with
leukaemia and lymphoma, report concerns about their repro-
ductive and sexual health following cancer treatment. It is also
known that these concerns seldom are addressed in clinical care.
The internet has shown to be effective for delivery of information,
support and psychological treatment, especially when the target
group i accustomed to the technologies and are at a
geographical distance. The aim of the study was to develop
and test an internet intervention ro reduce fertility distress and
sexual problems in young persons diagnosed with cancer.
Material (or patients) and methods: The development
process is described according to the holistic framework
presented by van Gemert-Pijnen. Twelve research partners,
former patients and significant others, were recruited.

The internet intervention was built together with the patient
research partners in a long-term collaboration and will be
tested in a randomized controlled trial (RCT). A national cohort
of adolescents and young adults with selected cancer types
will be approached one year post-diagnosis. Those rating
high levels of fertility distress and/or sexual dysfunction
on standardized self-reported measures will be invited to
participate in the RCT with two arms, intervention versus
control group.
Results: A 12 weeks interactive internet psycho-educational
program (Fertility and sexuality following cancer, Fex-Can) was
developed. The program consists of two parts, one focusing
on reducing fertility distress and the other part on handling
sexual problems. The program includes medical and health-
related information e.g. treatment effects on fertility and
sexuality, fertility preservation options, post-treatment preg-
nancy, genetic risk, alternative ways to build a family, bodily
changes, and therapeutic aids to increase sexual function. The
program aims at increasing participants’ knowledge and skills
to handle worry and stress reactions, and teaches techniques
for both acceptance and behavioral change. The program also
includes short videos of patients sharing their experiences
and interactive components like posting questions to
experts and a discussion forum. The part of the program
focusing on handling sexual problems includes two individual
telephone-counseling sessions, to set up and evaluate
individual goals.
Conclusion: An interactive internet psycho-educational pro-
gram to alleviate fertility distress and sexual problems was
created in collaboration with patient research partners and the
effectiveness of the program will be tested in the main trial
(RCT) starting fall 2016.
Disclosure of Interest: None declared.

P040
The use of filgrastim alone compared with filgrastim plus
etoposide, with or without plerixafor, for stem cell
mobilization - a single centre experience
A. Khoder1,2,*, M. Sever3, Z. Allwood2, R. Haynes2, E. Bray2,
A. Chaidos2, D. MacDonald2, T. Karadimitris1, H. Auner2,
A. Rahemtulla1, J. Apperley1, E. Kanfer2, E. Olavarria2
1Haematology, Imperial College London, 2Haematology, Ham-
mersmith Hospital, London, United Kingdom, 3Haematology,
University Med. Center, jubljana, Slovenia

Introduction: The great majority of autologous stem-cell-
supported procedures (auto-SCT) are performed with mobi-
lized blood stem cells (HSC). GCSF alone or combined with
chemotherapy is most commonly used. Here we compared
the efficacy of GCSF alone (G-only) or in combination with
etoposide (E+GCSF) with plerixafor in failing cases.
Material (or patients) and methods: This prospective study
included all patients who underwent stem-cell mobilization
(SCM) at Hammersmith Hospital between 01/02/15 to 01/10/
2015. A target of 2x106 CD34+cell/kg was used. All myeloma
patients received G-only, germ-cell-tumour patients received E
+GCSF, and lymphoma either GCSF or E+GCSF at the clinician’s
discretion. Etoposide (total 1.6 g/m2) was given on D1&2 and
biosimilar filgrastim (5 μg/kg) SC OD followed from D3 to D13.
Apheresis took place on D13 if PB CD34+ count420/μl. In the
G-only regime SC biosimilar filgrastim was given at 10 μg/kg
OD for 5 days and the harvest was scheduled on 5th day if PB
CD34+ count410/μl.
Results: A total of 39 patients underwent mobilization with
G-only and 18 E+GCSF; MM (n = 34), NHL (n = 10), HD (n = 9)
and GCT (n = 4). Compared with E+GCSF, G-only yielded
significantly lower PB CD34+ counts and percentages;
median 32.4/μl (3.4-192.4) vs. 94.98/μl (2.7-1900), P = 0.013
with median 0.09% (0.1-0.57) vs. 0.18% (0.02-4.2), P40.0001
respectively. In G-only, 14/39 (36%) required 1 day of harvest,
22/39 (56%) 2 days and 3/39 (7%) 3 days; a mean of 1.7 days.
In E+GCSF group 14/18 (78%) required 1 day, 5/18 (22%)
2 days; a mean of 1.3 days. A median CD34+cell dose of
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4.1x106/kg (1.5-11.2) vs. 6.9x106/kg (0.37-69) (P = 0.002) was
achieved in G-only compared with etoposide group. Eleven
patients (28%) failed to mobilise with G-only; of these 9/11
(82%) needed one dose of plerixafor and 2/11 (18%) two
doses. In E+GCSF group, 2 patients required plerixafor 2/18
(11%) (P = 0.18,)Fisher exact test). Characteristics of patients
who failed to mobilize were: median age 59 (30-69), 54%
males, median platelets 210x109/l (89-448), median neutro-
phil count 3.5 x109/l (1.1-7.4), 1/13 advanced disease (known
previous harvest failure), 1/13 BM involvement, 2/13 had
received 3 lines of chemotherapy, 1/13 involved-field-radio-
therapy, 5/13 low BMI and 3/15 had a Karnofsky score of 70-
80. Nine patients (50%) with E+GCSF required hospital
admissions (median 5 days) for neutropenic sepsis compared
to one admission (2%) with G-only for venous access care. PB
CD34+ count on D5 of G-only correlated with harvested
CD34+ cell dose; Spearman r 0.75 P40.0001. Receiver
operating characteristic curve for prediction of CD34+/kg
harvest was plotted for G-only cohort. PB CD34+ count for
those who failed to harvest on D1 was compared to those
who harvested450% of target on D1. A new cut off value of
17x106/L is suggested to decide the start of apheresis;
sensitivity 96% & specificity 81%. Although 28% of G-only
harvested o2x106/kg target, all patients underwent SCT and
engrafted. Median time to engraft was 13 days (9-25) vs
15 days (12-28); P = 0.05, for patient meeting target vs those
who partially met respectively.
Conclusion: In conclusion, biosimilar GCSF approach can be
recommended as a cost-effective and safe SC mobilization
method. However, rescue alternative e.g. plerixafor should be
available for potential failure.
Disclosure of Interest: None declared.

P041
Efficacy analysis of plerixafor “on demand” combined with
chemotherapy and granulocyte colony- stimulating factor
for stem cell mobilization in patients with lymphomas
A. Czyz1,*, M. Matuszak1, A. Lojko-Dankowska1, A. Kubiak1,
M. Kozlowska-Skrzypczak1, M. Komarnicki1
1Poznan University of Medical Sciences, Poznan, Poland

Introduction: High-dose chemotherapy with autologous
haematopoietic stem cell transplantation (ASCT) is an effective
treatment for patients with lymphomas. However, a significant
proportion of patients with non-Hodgkin lymphomas (NHL) or
Hodgkin lymphoma (HL) fails to mobilize or to collect an
adequate number of CD34+ hematopoietic stem cells (HSC)
for a safe procedure. The aim of this retrospective study was to
evaluate the efficiency of HSC mobilization with the use of
chemotherapy in combination with granulocyte colony-
stimulating factor (G-CSF) or G-CSF alone and plerixafor
administered “on demand” as a rescue strategy adopted in
our centre.
Material (or patients) and methods: The records of patients
with NHL/HL who underwent HSC mobilization with che-
motherapy plus G-CSF (4 5 μg/kg/day) or G-CSF alone (10 μg/
kg/day) and received plerixafor (240 μg/kg/day) “on demand”
in the absence of increase in the number of CD34+ cells above
10/μl on the day of the schedulded apheresis procedure
(within 20 days following the chemotherapy and after at least
4 days of G-CSF) between January 2011 and November 2015.
Patients records and peripheral blood stem cell collection data
were reviewed to obtain patients’ and disease characteristics
at the time of mobilization procedure, the number of
apheresis needed to collect at least CD34+ 2x106 cells and
the number of CD34+ cells (mln/kg bw) obtained after each
performed apheresis.
Results: The study group consisted of 20 patients, 9 women
and 11 men with median age of 36 years (range, 21-64 years)
with NHL (n= 12) or HL (n= 8) who underwent HSC mobiliza-
tion with chemotherapy plus G-CSF (n= 17) or G-CSF alone
(n= 3) and received plerixafor “on demand”. The patients
received a median of 3 (range, 2–7) chemotherapy lines prior

to HSC mobilization with plerixafor. Eight patients (40%) were
previously exposed to radiotherapy. Eighteen patients (90%)
failed at least one previous HSC mobilization attempt (CD34+
cells yield less than 2,0 x 106 /kg). After plerixafor administra-
tion the peripheral blood (PB) CD34+count increased to at
least 10/μL in 17 patients (85%). Those patients collected a
median of 2.96 × 106 (0.28 × 106 -6.67 × 106) CD34+ cells/kg
after a median of 3 (range, 1-4) apheresis days. The median
CD34+ cell dose collected in patients with HL and with NHL
was 3.57 × 106/kg and 0.42 × 106/kg, respectively (P = 0.02). The
addition of plerixafor enabled 9 patients (45%) to reach the
2.0 × 106 CD34+ cells/kg minimum required for ASCT. With
regard to diagnosis, 6 of 8 patients (75%) with HL and 3 of 12
patients (25%) with NHL collected the minimum stem cell
yields (P = 0.06).
Conclusion: Our results confirm, that plerixafor administered
“on demand” in HL patients with poor HSC mobilization with
chemotherapy and G-CSF is an effective rescue strategy.
However, based on our experience, the efficacy of this strategy
appears to be limited in heavily pretreated patients with NHL
who are proven “poor mobilizers”.
References:
Milone G, Tripepi G. Algorithms for early identification of poor
mobilization and for on-demand use of plerixafor in patients
mobilized by chemotherapy and granulocyte-colony stimulat-
ing factor. Leuk Lymphoma. 2014 Mar;55(3):725-6.
Disclosure of Interest: None declared.
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A comparative study of originator G-CSF versus biosimilar
G-CSF after autografting for hematological malignancies
B. Bruno1,*, M. J. Fornaro1, L. Brunello1, L. Giaccone1,
M. Scaldaferri2, V. Redoglia1, P. Omedè1, M. Festuccia1,
G. Ciccone3, M. Massaia1, D. Ferrero1, F. Cavallo1, A. Palumbo1,
F. Cattel2, A. Evangelista3, M. Boccadoro1
1Dipartimento di Biotecnologie Molecolari e Scienze per la Salute,
Università di Torino, AOU Città della salute e della Scienza di
Torino, 2SC Farmacia, AOU Città della salute e della Scienza di
Torino, 3CPO Piemonte, AOU Città della salute e della Scienza di
Torino, Torino, Italy

Introduction: Neutropenia is associated with high-dose
conditionings and autografting. Biosimilar filgrastim (NivestimTM,
Hospira Inc.) (BioG-CSF) is a granulocyte-colony stimulating
factor approved for clinical use in Europe since 2010 to favor
hematological recovery. This single-institution study was
designed to evaluate safety and efficacy of the use of BioG-
CSF in the setting of "real-life" medical practice. The study is of
particular interest given the propensity for biosimilar growth
factors to reduce overall costs.
Material (or patients) and methods: We designed a “mixed
retrospective-prospective study” to evaluate the impact of
BioG-CSF on CD34+ cell collections and on engraftment
kinetics after high-dose chemotherapy and stem cell support.
Moreover, data were compared with a historical patient cohort
treated with “originator G-CSF” (G-CSF). Data in the BioG-CSF
cohort have partly been collected prospectively. The study
period includes the years 2007 up to 2015 during which
standard policies for autografting have not changed. Primary
endpoints were engraftment kinetics: median first day of
absolute neutrophil count ≥500/ul for 3 consecutive days and
duration of neutropenia defined as the number of days with
neutrophil counto500/ul; and number of red blood cell and
platelet transfusions / patient. Secondary objectives,
categorized by disease type, included non-relapse mortality
at day 100 post-transplant, overall and event free survivals at
1 year.
Results: 189 patients have so far been enrolled. Diseases
include plasma cell disorders (no. 148), non-Hodgkin and
Hodgkin lymphomas (no.31 and no.5), chronic lymphocytic
leukemia (no.1) and acute leukemias (no.4). Most patients had
adequate CD34+ cell mobilization and harvests for at least 2
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autografts. Less than 3% were poor mobilizers in both cohorts.
No allergies were documented. All patients were hospitalised
and prepared for the autograft with melphalan at 200 mg/m2

for plasma cell disorders, with BEAM or FEAM conditionings for
lymphoproliferative disorders and busulfan-cyclophosphamide
for acute leukemias. After the autograft, the majority of
patients were prescribed 34 million units (MU) of G-CSF or
30 MU dose of BioG-CSF administered IV starting on day
+1/+3. Overall, 118 received G-CSF and 71 BioG-CSF. Antibiotic
prophylaxis consisted of ceftazidime or levofloxacin. Median
first day of absolute neutrophil count ≥500/ul for 3 consecu-
tive days was +11.6 (r 7-35) in the G-CSF group vs. +11.3
(r 8-18) in the BioG-CSF group whereas duration of neutrope-
nia was 7.2 (r 3-31) days and 6.45 (r 4-12) days. Median
numbers of red blood cell and platelet transfusions/patient
were 1.17 (r 0-10) and 1.96 (r 0-12), and 0.84 (r 0-6) and 1.74
(r 0-13) in the G-CSF group and the Bio-G-CSF group
respectively; hospital stays lasted a median of 22.78 (r 16-62)
days and 22.65 (r 8-49) days respectively. All patients were
discharged except one who died on day +10 for septic shock.
No significant differences in documented infections were
reported. In regard with the secondary endpoints of the study,
OS, EFS, and NRM at 1 year did not differ.
Conclusion: BioG-CSF was as effective and well-tolerated as
G-CSF in mobilising CD34+ cells and treating post-transplant
neutropenia in patients with hematological malignancies.
Moreover, its extensive use led to a significant cost reduction.
Updated study results will be presented.
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P043
Lower CD34+ cell dose in Plerixafor-mobilized grafts does
not delay engraftment and has no impact on transfusion
requirements in autologous stem cell transplantation
(ASCT) in adults and children: a single tertiary center’s
experience
C. De Ramon Ortiz1,*, A. Martinez Velandia1, R. De Paz1, A. Perez
Martinez2, M. Gasior1, A. Marcos1, A. Lopez de la Guia1, A. Sastre2,
A. Viejo1, V. Jimenez Yuste1, M. A. Canales1
1Hematologia y Hemoterapia, 2Hemato-Oncologia Infantil,
Hospital Universitario La Paz, Madrid, Spain

Introduction: Plerixafor is used prior to an ASCT as a salvage
mobilization therapy in patients who mobilize poorly (CD34+
o10cells/ml in the peripheral blood) after 4 days with G-CSF.
Plerixafor-mobilized grafts have been described to contain
fewer CD34+ cells than good mobilizers’ grafts1. The aim of
this retrospective single center study is to compare the
number of CD34+ cells contained in the grafts of poor
mobilizers who required plerixafor (plerixafor group) with
good mobilizers (control group), and evaluate its conse-
quences on engraftment and transfusion requirements.
Material (or patients) and methods: Between December
2012 to October 2015, 17 patients (11 adults and 6 children)
median age 28 (range 2-63) with non-Hodgkin’s lymphoma
(n=5) or Hodgkin’s disease (n= 7) and solid tumors (n=5)
were mobilized with plerixafor 0.24 mg/kg subcutaneously. In
one patient plerixafor was immediately administrated as
salvage after G-CSF, while in the rest of patients it was used

after remobilization with G-CSF. We compared this group to a
control cohort of 19 patients, median age 37 (range 1-68) who
had similar distribution of hematologic malignancies and solid
tumors but who were good mobilizers with G-CSF alone (n= 9)
or G-CSF+chemotherapy (n=10).
Results: Median infused CD34+ cells was 2.2x106/kg (1.33–
4.8x106/kg) in the plerixafor group and 3.60x106/kg (2.12–
7.1x106/kg) in the control group ( p40.005). Median time to
neutrophil engraftment (40.5x109/L) was comparable in both
groups, (13 days in plerixafor group vs 12 days in control
group, P = 0.4). Median time to platelet engraftment
(420x109/L) was slightly faster in plerixafor group (18 days
vs 20 days, P= 0.09), although partial hematologic reconstitu-
tion (450x109/L platelets) within 30 days was achieved in 41%
of patients in plerixafor group and 61% of patients of control
group. The number of red blood cells units transfused was
similar in both groups (3 in plerixafor group vs 4 in control
group) as well as platelet pools (4 vs 5).
Conclusion: Blood grafts in the plerixafor group contained
significantly lower CD34+ cell dose. However, we do not
observe delay in neutrophil engraftment and there is slightly
faster platelet engraftment in the plerixafor group. Moreover,
transfusion support is comparable between both groups.
Higher proportion of primitive hematopoietic precursors
(CD34+CD38-) has been previously described in grafts after
plerixafor mobilization2, which could explain the high
efficiency of the grafts and short term hematologic recovery
observed in our patients. Our findings need to be confirmed in
larger prospective studies.
References: 1. Alexander, E. T. et al. Beyond CD34+ cell dose:
impact of method of peripheral blood hematopoietic stem cell
mobilization on number of colony-forming. Transfusion
51, (2011).
2. Valtola, J. et al. Blood graft cellular composition and
posttransplant recovery in non-Hodgkin’s lymphoma patients
mobilized with or without plerixafor. Transfusion 55, (2015).
3. Fruehauf S. et al. A combination of granulocyte-colony-
stimulating factor (G-CSF) and plerixafor mobilizes more
primitive peripheral blood progenitor cells than G-CSF alone:
results of a European phase II study, Cytotherapy.,11(8) (2009).
Disclosure of Interest: None declared.
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Pegfilgrastim compared to filgrastim for mobilisation of
autologous peripheral blood stem cells in patients with
multiple myeloma
D. Radić-Krišto1,2,*, V. Zatezalo1, S. Jurenec3, M. Lukić4, N. Gredelj
Šimec1, I. Mandac Rogulj1, Z. Šiftar1, M. M. Kardum Paro1, B. Jelić-
Puškarić1, A. Planinc-Peraica1,5, S. Ostojić Kolonić1,5
1Department of Hematology, Clinical Hospital Merkur, 2School of
medicine, University of Osijek, 3Transfusion medicine, Clinical
Hospital Merkur, 4Clinical transfusion, Croatian Institute of
transfusion medicine, 5School of medicine, University of Zagreb,
Zagreb, Croatia

Introduction: High dose chemotherapy followed by auto-
logous stem cell transplantation is the standard of care for
patients affected by multiple myeloma. Quality and quantity of
mobilisation of peripheral blood stem cells determine the
safety and efficacy of tandem autologous transplantation in
myeloma. In this study, we have compared the ability of
granulocyte colony stimulating factor (GCSF) and it’s pegy-
lated form (pegGCSF) to mobilise peripheral blood stem cells
for collection.
Aim of this study is to compare efficiency of GCSF and
pegGCSF in mobilisation of peripheral blood stem cells and to
compare time from mobilisation to leukapheresis as well as
number of leukapheresis needed to obtain required number of
the stem cells.
Material (or patients) and methods: From August 2004 to
October 2015, hundred and twenty-two patients (122 pts) with
MM (59 male, 63 female) with median age 54 (range 30-71)
underwent ASCT. Patients were divided in two groups.
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First group consisted of MM patients treated between January
2004 and August 2011 and all of them received VAD induction
therapy for 4-6 cycles. Second group were patients treated
between September 2011 and October 2015, all of whom were
treated with bortezomib based therapy (either VD or VCD)
for 3-4 cycles. All patients included have achieved at least
very good partial remission. Also, all patients were treated
with 3 g/m2 of cyclophosphamide as peripheral blood stem
cell mobilisation therapy. First group received GCSF daily,
starting on day 5 after cyclophosphamide while second group
received pegfilgrastim 24 hours after cyclophosphamide was
applied.
Results: Group of patients receiving pegGCSF had a statisti-
cally significant shorter mean time to leukapheresis, specifi-
cally, 9.77 days for pegGCSF compared to 11.05 days for GCSF,
P40.05. More than one leukapheresis was necessary in 9
(14,28%) patients receiving pegGCSF compared to 37 (62, 7%)
patients receiving GCSF (P40,05). In group treated with
pegGCSF average number of CD34+ stem cells collected was
12.49x106 cells per kilogram of body weight while in group
treated with GCSF average of 8.83x106 cells per kilogram of
body weight was collected.
Conclusion: Our study has shown that patients receiving
pegGSCF had lower number of leukapheresis, shorter time to
leukapheresis and also higher number of CD34+ stem cells
collected in this group. Application of single dose pegGCSF is
easier for both patient and medical staff.
Disclosure of Interest: None declared.

P045
Impact of CD3+ cell dose in the graft on cumulative
incidence of relapse after allogeneic stem cell
transplantation in children and adolescents with acute
leukemia
D. Prudnikau1,*, Y. Isaykina1, J. Barouskaya1
1Belarussian Research Center for Pediatric Oncology, Hematology
and Immunology, Minsk, Belarus

Introduction: Relapse of the original malignancy following
allogeneic hematopoietic stem cell transplantation (HSCT)
remains the most frequent cause of treatment failure and
mortality. More then 25% of patients with acute leukemia who
received of HSC from HLA-identical sibling or unrelated donor
had relapse.
The purpose of this study was to evaluate the influence such
parameter of graft as number of CD3+ cells on risk of post-
transplantation relapse in children with acute lymphoblastic
leukemia (ALL) and acute myeloblastic leukemia (AML).
Material (or patients) and methods: We analyzed 102
patients at the age of 13,5 years (range, 1,2–29,7) with ALL
and AML (66 patients with ALL and 36 with AML) who were
underwent allogeneic HSCT between 1998 and 2015. All
patients were in hematological remission, at the time of
transplantation. 42% of recipients received graft from HLA-
identical siblings and 58% from unrelated donors. Sixty
patients (59%) were male, forty two of patients (41%) –
female. The Fine and Gray model and Gray’s test were used for
evaluation of cumulative incidences. Po .05 was regarded as
significant.
Results: Eighteen (18%) out of the 102 patients relapsed. The
median duration from the time of transplantation to relapse
was 232 days (range, 62–1826). The cumulative incidence of
relapse (CIR) for the entire group of patients was 19,0 ± 4,1%.
Relapse was not observed in patients received CD3+ cells
≥ 2,0x108/kg in the graft, whereas CIR was 27,0 ± 6,0% when
the number of CD3+ cells was o2,0 x 108/kg (P= 0,0123). In
patients with ALL the level of CD3+ cells in the graft had a
statistically significant impact on development the post-
transplant relapse. The relapse was not observed in patients
received CD3+ cells ≥ 2,0x108/kg in the graft, whereas CIR was
28,2 ± 7,5% in the group of patients received dose of CD3+
cells o2,0x108/kg (P = 0,0478). The level of CD3+ cells
≥ 2,0x108/kg did not show statistical significance in probability

of CIR in AML patients. This is perhaps due to the small
number of cases.
The probability of CIR in patients groups with ALL and AML
was not statistically different (21,2 ± 5,3% and 15,0 ± 4,6%,
respectively, P =ns).
Conclusion: The level of СD3+ lymphocytes≥ 2.0х108/kg in
the graft have a positive impact on reducing the probability of
developing the post-transplant relapse in patients with ALL.
Disclosure of Interest: None declared.
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On-demand plerixafor added to chemotherapy and
granulocyte-colony stimulating factor for pbsc
mobilization in multiple myeloma: final results and
cost effectiveness analysis
G. Milone1,*, A. L. Di Marco1, A. Spadaro1, G. Avola1,
M. G. Camuglia1, A. Cupri1, V. Zammit1, E. Martino1, C. Pirosa1,
S. Leotta1, M. Morelli2, M. Martino3, A. Olivieri4
1Hematology, BMT UNIT, Catania, 2Hematology and BMT, HS
Raffaele, Milano, 3Hematology, Azienda Ospedali Riuniti, Reggio
Calabria, 4Hematology, Università delle Marche, Ancona, Italy

Introduction: We performed a multicenter phase II prospec-
tive study to evaluate the use of on-demand plerixafor (PLX)
for patients multiple myeloma (MM) who received chemother-
apy and granulocyte colony-stimulating factor (G-CSF) for
mobilization of peripheral blood stem cells (PBSC). 111 MM
patients have been analysed. Results were compared with
those obtained in a retrospective control group.
Material (or patients) and methods: The primary aim of the
on demand prospective study study was to determine, in an
unselected and consecutive population of patients diagnosed
with MM the usefulness of PLX administered “on demand” in
addition to mobilizing chemotherapy and G-CSF.
Inclusion criteria for the prospective study were: diagnosis of
symptomatic MM; age 18 to 70 years; first mobilization
attempt.
All MM patients in the prospective study were mobilized
with cyclophosphamide (CTX) at a 4 g/m2, followed by
G-CSF.Plerixafor was used according to a pre-established
algorithm.
Results were compared to a control group comprising MM
patients mobilized using the same schedule but without the
use of Plerixafor. The control group (n 183) was selected
retrospectively. The mobilization schedule for the control
group was CTX 4 g/m2 and G-CSF 5 to 10 mcg/kg.
In both groups, the costs of mobilizing therapy were
estimated on the basis of costs reported in literature for a
mobilization using chemotherapy and growth factor. The
incremental cost effectiveness ratios (ICERs) was obtained by
comparing results and costs in the 2 groups (prospective study
and retrospective study) using the following formula: (cost in
study 2 – cost in study 1) / (results in study 2 – results in
study 1).
Results:

Failure of
CD34+

mobilization
in PB (CD34
+ o20 cells/

μl)

Failure of
minimal
harvest
(CD34+

o2.0 × 106/
kg)

Failure of
optimal
harvest
(CD34+

o4.0 × 106/
kg)

Mean
Cost
per

patient

On demand PLX-1 study (n 111) 3/111 2.7% 3/111 2.7% 18/111
16.2%

3,894 €

Control Group (n 183) 15/181 8.2% 29/181
16.0%

54/181
29.8%

3,354 €

P (univariate comparison) 0.054 0.0004 0.008
P (adjusted for comparisons*) NS 0.006 0.050

On-demand PLX was needed for 8.2% (9/111) of patients in
the on-demand PLX study group. Successful CD34+ mobiliza-
tion was achieved in 97.2% (108/111) of the patients, and
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failure of mobilization occurred in the remaining 2.7% (3/111).
The minimum harvest (≥ 2.0 ×106 CD34+cells/kg) was
achieved in 97.2% (108/111) of patients of the on-demand
PLX study group and optimal harvest success (≥ 4.0 ×106
CD34+ cells/kg) was achieved in the 84.6% (94/111). Multi-
variate analysis showed that patients who received on-
demand PLX treatment had significantly higher likelihoods
of successfully achieving both the minimal and the optimal
harvest (hazard ratios [HRs] 5.62 [P = 0.006] and 1.86 [P = 0.05]
in respect to a hystorical control group. Mean cost of
mobilization in the on-demand PLX group was €540 higher
compared to the cost in the hystorical control group. The
incremental cost-effectiveness ratio (ICER), for each 1%
increase in the probability of achieving successful minimal
harvest was €40.6 per patient. The incremental cost effective-
ness ratio for each 1% increase in the probability of achieving
an optimal harvest was €30.7 per patient.
Conclusion: On-demand PLX used according to a validated
algorithm, in addition to CTX plus G-CSF, may be considered a
new standard for PBSC mobilization and harvest in MM.
Disclosure of Interest: None declared.
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Effect of cryopreservation on the CD34+ cell counts and
the T lymphocyte subsets in autologous blood grafts of
patients with non-Hodgkin lymphoma and multiple
myeloma
J. J. Valtola1,*, V. Varmavuo2, A. Ropponen3, P. Mäntymaa4,
J. Pelkonen3,4, E. Jantunen1
1Department of Medicine, KUOPIO UNIVERSITY HOSPITAL,
Kuopio, 2Department of Medicine, Kymenlaakso Central Hospital,
Kotka, 3Department of Clinical Microbiology, University of
Eastern Finland, 4Laboratory of Eastern Finland, Kuopio,
Finland

Introduction: The number of CD34+ cells in the grafts infused
has an effect on the engraftment and may also be associated
with outcome of patients receiving autologous stem cell
transplantation. In addition, the various lymphocyte subsets in
the grafts may also be of considerable interest in regard to
the post-transplant phase. In previous studies the number of
the CD34+ cells collected has been reported to decrease
after cryopreservation. However, the loss has been reported to
vary a lot – from about 10% up to almost 50%. To our
knowledge there is no data on the effect of the cryopreserva-
tion on the various lymphocyte subsets in the autologous
blood grafts.
Material (or patients) and methods: Twenty-one patients
were included in this single-center analysis. Twelve of the
patients had non-Hodgkin lymphoma (NHL) and nine patients
had multiple myeloma (MM). There were seven females and 14
males, the median age was 63 (38-73) years.
After each apheresis session (Spectra Optia

s

, Terumo BCT), the
flow cytometry analysis (FACSCanto, Beckton Dickinson) of the
CD34+ cells and the T lymphocyte subsets of the fresh
apheresis product was performed. To protect the cells from
the stress/death caused by the cryopreservation, dimethyl
sulfoxide (DMSO) was added into the apheresis product in a
final concentration of 10%. Thereafter a 0.5 ml sample was
taken from each apheresis product and frozen in liquid
nitrogen freezer using a controlled rate freezing program at
the same time as the apheresis product. Later, the samples
were thawed at +37 °C water bath and analyzed using the
same methods as for the fresh samples. One apheresis product
per patient was analyzed.
Results: The median duration of cryopreservation was 82 days
(14-202) and did not differ significantly according to disease
(81 d in NHL vs. 54 d in MM, P = 0.454). The median number of
CD34+ cells before cryopreservation was 2.3 x 106/kg and after
cryopreservation 1.9 x 106/kg (P = 0.695). The median loss of
CD34+ cells was 8.7% (0-40). In the entire patient population
the median loss of CD3+cells was 15.2%, CD3+CD4+ cells
20.2%, CD3+CD8+ cells 16.7% and NK cells 21.9%.

The loss of CD3+and CD3+CD4+ lymphocytes as well as NK
cells was greater in patients with MM (Table 1). There was no
correlation with the used mobilization method or length of the
cryopreservation and the number of CD34+ cells or T
lymphocyte subsets measured after cryopreservation. The
use of plerixafor (8 patients) was associated with agreater loss
of NK cells (median 0 vs. 35%, P = 0.014).

Table 1. Comparison of the median loss of CD34+ cells and
T lymphocytes subsets in the blood grafts according to disease
type.

Variable NHL (%) MM (%) p

CD34+ (without 7-AAD) 16 (0-40) 4.4 (0-33) NS
CD3 8 (0-27) 29 (0-71) 0.049
CD3+CD4+ 8 (0-29) 32 (1-75) 0.003
CD3+CD8+ 16 (0-24) 31 (1-75) NS
NK 18 (0-57) 22 (0-81) NS
median (range)

Conclusion: There seems to be important and highly variable
loss of CD34+ cells during the process of cryopreservation. Also
various T lymphocyte subsets seem to be affected by the
cryopreservation in the same manner as the CD34+ cells, the
median loss being even somewhat greater. In patients with
MM the loss of T lymphocytes and CD3+CD4+ lymphocytes
was greater than in NHL. The loss of cells in the grafts during
processing and freezing should be taken into consideration in
performing aphereses and deciding the number of cells to
infused.
Disclosure of Interest: None declared.
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Immune characteristics of bone marrow harvests and
peripheral blood products primed by recombinant human
granulocyte colony-stimulating factor
S. Gao1, L. Su1,*, Y. Tan2, X. Liu1, Y. Zhao1, Y. Liu1, P. Yu1, N. Chen1,
W. Han1
1Cancer center, the First Hospital of Jilin University, 2Cancer
center, Jilin University, Changchun, China

Introduction: Allogeneic Hematopoietic stem cell transplanta-
tion (allo-HSCT) is the only curative method available for
certain malignant hematologic diseases. HSCT most consists of
bone marrow (BM) stem cells or peripheral blood (PB)
stem cells that are recovered by leukapheresis after granulo-
cyte colony-stimulating factor (G-CSF) mobilization. Previous
studies reported some difference of the immune character-
istics between BM and PB harvests primed by G-CSF. In this
study, we will explore the difference of immune characteristics
of BM and PB products in healthy related and unrelated
donors.
Material (or patients) and methods: Seventy-five healthy
donors were retrospectively analyzed in this study. Recombi-
nant human granulocyte colony-stimulating factor (rhG-CSF)
was used to mobilize stem cells at a dose of 5 ~ 7.5 ug/kg/d.
Blood routine and percentage of stem cells in PB were
determined every day during mobilization. BM stem cells
were collected on the 4th day of treatment and PB stem
cells were obtained on the 5th and /or 6th day by leukapher-
esis. Lymphocyte subsets were determined by flow cytometry,
including in total lymphocytes (CD45+ SSClow), total T
lymphocytes (CD3+), helper T cells (CD3+CD4+), inhibitory/
cytotoxic T cells (CD3+CD8+), CD4/CD8 ratio, nature
killer (NK) cells (CD3-CD56+), NKT cells (CD3+CD56+), B
lymphocyte (CD3+CD56+), active T cells (CD3+HLA-DR+), static
T cells (CD3+HLA-DR-), and regulatory T cells (CD4+CD25+

CD127-).
Results: Sixty-five BM harvests and 104 peripheral blood
leukapheresis products were collected in this study. The
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percentage of lymphocyte in PB harvests was 18.87% (7.36%,
34.04%), which was higher than BM products [1.50% (1.00%,
2.00%)] (u= 6.877, P40.001). T lymphocyte percentage in BM
harvests was significantly lower than that in peripheral blood
products (68.48 ± 8.42% versus 71.61 ± 7.23%; t= 2.484,
P= 0.014). T helper cell (71.61 ± 7.23% versus 68.48 ± 8.42%;
t= 2.484, P = 0.014) and B lymphocyte (15.76 ± 6.98% versus
12.94 ± 6.19%; t= 2.661, P= 0.009) were obviously higher in PB
products than BM harvests. However, inhibitory/cytotoxic
T cells, CD4/CD8 ratio, NK cells, NKT cells, active T cells, static
T cells, and regulatory T cells were not different between BM
harvests and PB products (P40.05).
Conclusion: The different immune characteristics of BM and
PM products primed by rhG-CSF may offer beneficial informa-
tion for donor selection, conditioning regimen, and GVHD
prophylaxis.
References: 1. Hassan HT, Stockschläder M, Schleimer B,
Krüger W, Zander AR. Comparison of the content and
subpopulations of CD3 and CD34 positive cells in bone
marrow harvests and G-CSF-mobilized peripheral blood
leukapheresis products from healthy adult donors. Transpl
Immunol. 1996; 4(4): 319-23.
2. Zhao XY, Wang YT, Mo XD, Zhao XS, Wang YZ, Chang YJ,
Huang X. Higher frequency of regulatory T cells in granulocyte
colony-stimulating factor (G-CSF)-primed bone marrow grafts
compared with G-CSF-primed peripheral blood grafts. J Transl
Med. 2015; 13: 145.
Disclosure of Interest: None declared.
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Cryopreservation of stem cells for autologous stem cell
transplantation-15 years center experience
A. Pivkova Veljanovska1,*, Z. Stojanoski1, S. Genadieva Stavrik1,
L. Chadievski1, S. Trajkova2, L. Cevreska2, I. Panovska Stavdidis2,
B. Georgievski1
1BMT Unit, 2University Clinic for Hematology, Skopje, Skopje,
Macedonia, The Former Yugoslav Republic Of

Introduction: Autologous stem cell transplantation (ASCT)
with cryopreserved peripheral blood stem cells (PBSC) is a
therapeutic method mainly indicated in the treatment of
patients with lymphoma, myeloma and solid tumors.
Material (or patients) and methods: A total of 263 patients
with hematological malignancies that underwent autologous
transplantation during 2000 to 2015 at University Clinic of
Hematology, Skopje, were included in the study. Cryopreser-
vation of autologous grafts was provided using standard
protocols with 5% and 10% final DMSO concentration.
Freezing was computer controlled on Nikool Plus PC, Air
Liquid (Cryogenie).
Results: During 15 years of experience with cryopreservation
of stem cells a total of 482 procedures were performed. The
longest storage of cryopreserved PBSC was 7 years. We had
two contaminated grafts with malignant cells and 6 unadmi-
nistered grafts that are still stored under -198oC. In 223
patients (85%) PBSC were used as stem cell source. Median
graft volume was 149.62 ml (range 60-200), median number of
cryobags 4.4 (range 2-8), median days in liquid nitrogen 33,89
(range 2-330), median number of CD34+ cells was 2,34 x10(6)/
kg (range 0.1-5.7), median number of apheresis procedures
was 2,15 (1-6), median amount od DMSO infused 20 ml (7-60).
Time to engraftment was median 11 days (9-22). Statistical
comparison between cryopreserved PBSC grafts and BM
showed benefit for PBSC in the terms ( p40.01) of faster
engraftment, less infective complications, less transfusion
support and less hospital stay. In 226 patients (86%)
DMSO related events were not registered during graft
administration. In 36 patients (14%) mild to moderate DMSO
related events were registered, as nausea in 29 patients
(83.3%), vomitus in 18 patients (50%), tachycardia in 7 (20.8%),
hematria in 5 patients (16%) and 2 patient (4.16%) with
bradycardia, hypotension, fever and high temperature during
graft infusion.

Conclusion: At the end we can conclude that cryopreserved
grafts as stem cell source for transplant procedures remain the
“gold standard” as source for ASCT that helps the storage of
more graft quantities for tandem transplants and at the same
time provide planning of the transplant procedure and
administration of more days’ prettransplant conditioning
chemotherapy. In conclusion, future clinical and translational
studies will be needed to define and standardize the optimal
cryopreservation techniques with optimal clinical outcomes
and minimal clinical, environmental and financial adverse
effects.
References: · Fleming KK, Hubel A. Cryopreservation of
hematopoietic and non-hematopoietic stem cellsTransfusA-
pher Sci. 2006; 34(3):309-15.
· Bakken AM. Cryopreserving human peripheral blood
progenitor cells.Curr Stem Cell Res Ther. 2006; 1(1):47-54.
· EU directive. Directive of the European parliament and of the
council on setting standards of quality and safety for the
donation, procurement, testing, processing, storage an dis-
tribution of human tissues and cells. 2002/0128 (COD).
EU 2003.
· Sutherland DR, Anderson L, Keeney M, Nayar R, Cheen-Yee I.
The ISHAGE guidelines for CD34+ cell determination by flow-
cytometry. J Hematother 1996; 5: 213-226.
Disclosure of Interest: None declared.
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Is peripheral stem cell apheresis difficult in small children?
(Experience of a single centre)
A. A. Hedayati- Asl1,*, M. Emam Jomeh1, P. Dinarooni1, V. Fallah1,
R. Zangooei1
1MAHAK Cancer Children's Hospital, Tehran, Iran, Islamic
Republic Of

Introduction: In low-weight children with cancer and healthy
donor children, peripheral blood progenitor cells (PBPCs) have
largely replaced bone marrow as source of autologous and
allogeneic stem cells in part because of their relatively easy
collection. However, there is a concern regarding medical,
psychosocial and technical difficulties in small children.
Material (or patients) and methods: We retrospectively
analyzed peripheral blood stem cell apheresis in 33 collections.
Twenty eight patients were with cancer (17 patients =Neuro-
blastoma, 4 patients = Retinoblastoma, 4 patients =Germ cell
tumor, 1patient =Hepatoblstoma, 2 patient =Wilm’s tumor)
and 5 healthy children donors. The study was conducted
between 2012 - 2015. Peripheral stem cell apheresis was
performed in the Mahak cancer children’s hospital in a nice
room for children where the patients stayed with their families.
Patients were not routinely sedated. PBPC were collected by a
COBE Spectra cell separator (COBE, Denver, CO, USA). Harvest-
ing was performed after 5days mobilization.
Results: Mean body weight was 11 kg (range 8 kg–15 kg) for a
median age of 3.8 years (range 1.3–5 years). Mean duration of
harvesting was 220 min (range 160 –274 min).Mean volume of
stem cell collection was 140 ml (rang 110 ml -250 ml). The
mean number of total nucleated cells collected was 4.1 x108/
kg (range 2.5–9.1 x 108 /kg recipients). No side effects
occurred. Children didn’t require an additional haematopoietic
progenitor mobilization or additional apheresis in other day.
PBSC collection was without transfusion in healthy donor
children.
Conclusion: PBSC collection may be difficult in small children
owing to the large volume apheresis compared to the child’s
weight. Various problems, such as metabolic or haemody-
namic disorders may be were seen. Peripheral Stem cell
harvest can be performed in low-weight children under safe
and effective conditions even when systematic priming by
blood is avoided. Processing with increase of blood volume
may to increase in the yield by recruiting progenitor cells.
Disclosure of Interest: None declared.
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A new method to assess the viability of collected CD34+
cells before reinfusion: a prospective study in 50 auto-
transplanted patients
E. Marinelli Busilacchi1, J. Olivieri1, A. Costantini2,3, S. Felicetti4,
L. Velletri4, G. Battaglini4, N. Viola3, G. Mancini4, I. Scortechini4,
M. Calandrelli4, S. Mattioli1, M. Montanari5, P. Leoni1,4, A. Olivieri1,4,*
1Dipartimento di Scienze Cliniche e Molecolari - Clinica di
Ematologia, 2Dipartimento di Scienze Cliniche e Molecolari,
UNIVPM (Università Politecnica delle Marche), 3Dipartimento di
Medicina Interna - Servizio Regionale di Immunologia, 4Diparti-
mento di Medicina Interna - Clinica di Ematologia, Azienda
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Introduction: In the setting of peripheral blood stem cell
transplantation (PBSCT),the strongest predictive factor for
successful engraftment is the dose of reinfused CD34+ cells
(per kg of body weight, not corrected for viability). Currently
the amount of harvested CD34+ cells is assessed after
completing the aphereses, before cryopreservation. However,
such measurement does not account for the variable loss of
viable CD34+ cells which occurs during freezing or thawing
processes. Here we propose a novel method to measure the
CD34+ cell viable content after cryopreservation, before
reinfusion, through the use of a small bag (mini-bag, mB)
which replicates the conditions to which CD34+ cells are
subjected in the mother-bag (MB) to be reinfused.
Material (or patients) and methods:We analyzed 93 samples
from 63 aphereses collected from 50 patients undergoing
PBSCT for hematological malignancies (22 multiple myeloma,
24 lymphoma, 4 acute leukemia). Total and viable
CD34+ cells were quantified by flow cytometry; analyses were
performed according to ISHAGE method with 7-AAD exclusion,
before controlled freezing (ICE-CUBE14M system) from an
aliquot of the final apheresis volume (FAV); after 1 week of
storage for the mB; just prior to reinfusion from an aliquot of
the MB. The mB contained 5 ml from FAV, were structurally
similar to the MB and were cryopreserved together. Results
were statistically compared by Student’s t test and Pearson
correlation. Univariate and multivariate linear regression
analyses were used to identify variables influencing the
viability of CD34+ cells.
Results: Mean viability before cryopreservation was 99.7%
(range 94-100%); median cell concentration in the FAV was
220x106/ml for leukocytes (range 10-376)and 3x106/ml for
CD34+ cells (range 0.3-27).After diluting and splitting the FAV,
the median amount of CD34+ in each MB was 2.2x106cells
(range 0.2-25) and the median concentration of neutrophils
was 19x106/ml (range1-37). After thawing the mean viability of
CD34+ cells was 76% (range 23-97%) for mB and 71% (range
28-99%) for MB (P=NS). The two viability values had good
linear correlation with high statistical significance (Pearson’s
rho 0.59, p40.0001). We investigated factors affecting the
viability of CD34+ cells according to the two methods: at

univariate analyses, FAV and the bag leukocyte content were
inversely correlated with viability both for mB and MB. In a
multivariate model including all covariates with significance
P40.2, FAV remained as the only significant factor for viability
(both for mB and MB). FAV was highly correlated with both the
leukocyte and neutrophil content of the apheresis, MB
and mB.
Conclusion: We showed that viability check of CD34+ cells
after cryopreservation can be done with comparable results in
thawed MB or mB. However, results of mB are available before
reinfusion, allowing for a correction of the planned CD34+
dose to be reinfused, thus making it preferable as quality
control of the freezing/thawing process. Leukocyte/neutrophil
contamination of the collection (reflected by the size of FAV)
significantly impacts CD34+ cells viability and should be
minimized.
Disclosure of Interest: None declared.

P052
Plerixafor use in prevention of mobilization failure of
autologous stem cell: A single-center experience
A. Birekul1,*, A. Unal1, C. Unal1, L. Kaynar1, M. A. Baktir2,
E. E. Turak1, S. Sivgin1, B. Eser1, M. Cetin1
1Haematology, 2Physiology, Erciyes University School of Medicine,
Kayseri, Turkey

Introduction: Stem cells harvested from peripheral blood are
used in diseases with severe risk for mortality such as multiple
myeloma, Hodgkin lymphoma and non-Hodgkin lymphoma
(NHL). In this study, we aimed to investigate mobilization
success and factors associated in patient in whom Plerixafor, a
CXCR-4 inhibitor, was added to mobilization regimens in case
of mobilization failure.
Material (or patients) and methods: The study included 36
patients in whom stem cell collection was failed or sufficient
number of stem cells couldn't be reached despite CT plus
G-CSF use as mobilization regimen at Apheresis Unit of
Hematology Department of Erciyes University, Medicine
School between 01.01.2012 and 09...2015. G-CSF plus Plerix-
afor (0.24 mg/kg) was given to these patients in whom
insufficient number of stem cell was collected or CD34+
count was o20/mL. CBC and CD34+ count were repeated on
the next day and stem cells were harvested.
Results: Of the donors, there was AML in 1 (2.7%), ovarian
carcinoma in 1 (2.7%), testicular tumor in 6 (16.62%), NHL in 8
(22.2%), Hodgkin lymphoma in 9 (24.93%) and multiple
myeloma in 11 (30.4%). Median age was 44 years (min-max:
16-71 years) and median weight was 72 kg (min-max: 49-
120 kg) in donors. Median pretreatment CD34+ cell count was
18.24/μL (min-max: 2.5-152/μL). Results of pretreatment CBC
and biochemistry test are presented in the tables.
Median post-treatment CD34+ cell volume was 219 mL (min-
max: 116-436 mL). A significant positive correlation was
detected between product volume and pretreatment WBC,
MNC and LDH values (WBC rho:0.33; p:0.49, MNC rho:0.33;
p:0.49, LDH rho:0.37; p:0.037). It was seen that duration of
procedure and BMI (rho:0.473; p:0.04) were positively corre-
lated with product volume. A negative correlation was
detected between total pretreatment totalWBC (rho:0.380;
p:0.022) level and product volume. A significant positive
correlation was detected between percent CD34+ count and
pretreatment values of Glucose (rho:0.338; p:0.047) and
totalWBC (rho:0.380; p:0.022)levels.When association between
product volume and devices used to collect stem cell,
it was seen that amount of product collected was smaller in
Amicus Apheresis device when compared to Spectra Optia
Apheresis device. It was shown that sufficient CD34+ cell
count was achieved and sufficient amount of product was
harvested by using Plerixafor in 36 of 36 patients in whom
sufficient number of CD34+ cell couldn't be reached or
sufficient number of CD34+ cell was achieved but sufficient
amount of product couldn't be collected despite Chemother-
apy plus G-CSF.
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Conclusion: In our study, it was seen that adding Plerixafor to
G-CSF improves mobilization success when G-CSF plus
chemotherapy was failed to achieve sufficient number of
stem cell in patients scheduled to autologous stem cell
transplantation. It was also concluded that BMI, WBC and MNC
levels and duration of procedure had positive effect on
volume of stem cell harvested. It was found that gender had
no effect on stem cell collection but type of device was
important in stem cell collection.
Disclosure of Interest: None declared.

P053
Comparison of the viability, presence of adverse effects
and reconstitution of hematopoiesis in hematopoietic
stem cell transplantation of peripheral blood using
dimethyl sulfoxide 10% vs. 5%
B. L. Acosta Maldonado1,*, L. Rivera1, G. Barranco-Lampon1,
M. Alfaro1, L. Valero-Saldaña1
1Hematology, INSTITUTO NACIONAL DE CANCEROLOGIA, Mexico
city, Mexico

Introduction: Dimethyl sulfoxide (DMSO) is essential for the
preservation of liquid nitrogen-frozen stem cells, the majority
of centers continue to use 10% DMSO but is associated with
toxicity in the transplant recipient. the reduction of the
concentration of DMSO has diminished the presence of
adverse effects but but the effect in hematology recovery
(HR) and viability of Haemathopoietic stem cell post thawing
(vHSC) still are unknown.
Material (or patients) and methods: Retrospective study, we
described 108 patients in Instituto Nacional de Cancerología,
Mexico City between 2012 to 2015 who received autologous
(Auto) and allogenic (Allo) of peripheral blood progenitor cells
trasnplant (PBPCs), cryopreserved both the DMSO 10% and 5%
and then be compared.Patients who had complete data for
analysis were selected. Adverse effects were evaluated
according to the criteria for adverse events version 4.0.;
engrafment and vHSC also they assessed comparatively.
Results: Were evaluated 108 patients, 65.75% Leukemia 25%
(n= 27), LH 13% (n=14), NHL 23% (n= 25) % MM 25% (n=
27), LGC 6.5% (n= 7), SMD 2.8% (n=3), germ cell tumors 2.8%
(n= 3), aplastic anemia 1% (n=1) and blast dendritic cell
neoplasia 1% (n= 1) of which 65.7% (71) received auto PBPCs
transplant and 34.3% (n= 37) alloPBPCs transplant. The 64.8%
(n= 70) received PBPCs cryopreserved DMSO 10% vs 35.2%
(n= 38) DMSO 5%.
viability of Haemathopoietic stem cell post thawing (vHSC)
DMSO 5% was 94.9% vs 93.7% DMSO10% (P= 0.222) was
observed. Comparing the HR parameters it was observed that
leukocytes ≥ 1000 were reached at day 12 vs 10 (P = 0.005),
neutrophils4500 11 vs. 10 per day (P = 0.029) and plate-
lets450,000 at day 14 vs 13 (P= 0.031) DMSO10% vs.
DMSO5% respectively.
Average infused volume was 408.44 ml and 274.5 ml to
DMSO10% and DMSO5% respectively (P40.001). Presence of
adverse events 34% vs 37% with DMSO10 and DMSO5%
respectively (P = 0.790).
The recovery characteristics and hematology in autologous
allogeneic relative to the DMSO concentration shown in Table 1.

Table 1. Reconstitution of hematopoiesis.

AUTOLOGOUS DSMO 5%
n= 20(days)

DSMO 10%
n= 51(days)

P

WBC ≥ 1000 23 41 o 0.001
neutrophils ≥ 500 26 40 0.004
platelets ≥ 50,000 28 39 0.047
ALLOGENEIC DSMO5% (n= 18) DSMO10% (n= 19) 0.002
WBC ≥ 1000 13.53 24.18 0.011
neutrophils ≥ 500 14.58 23.18 0.003
platelets ≥ 50,000 12.72 22.88

Conclusion: Less recovery time in leukocytes, neutrophils and
platelets using DMSO at a concentration of 5% and without
difference in the viability of hematopoietic progenitor cells, or
the presence of adverse effects.
References: Mitrus I, Smagur A, Giebel S, Gliwinska J, Prokop
M, Glowala-Kosinska M, et al. A faster reconstitution of
hematopoiesis after autologous transplantation of hemato-
poietic cells cryopreserved in 7.5% dimethyl sulfoxide if
compared to 10% dimethyl sulfoxide containing medium.
Cryobiology. 2013 Dec;67(3):327-31.
Disclosure of Interest: None declared.

P054
Compliance with FACT-JACIE Standards and consensus
recommendations for related HPC donor care results in a
positive donation experience but post-donation support
remains inadequate
C. Anthias1,2,*, M. Ethell1, M. Potter1, J. A. Madrigal2
1Royal Marsden Hospital, 2Anthony Nolan Research Institute,
london, United Kingdom

Introduction: As a result of publications drawing attention to
care practices that may not adequately protect the health and
interests of related HPC donors (RDs), FACT-JACIE Standards
have introduced specific requirements in this area, and other
organisations have produced consensus recommendations.To
date, no studies have explored whether compliance such
recommendations results in a care pathway that meets the
needs of RDs.
Material (or patients) and methods: Donors and methods.
A 20-item survey was sent to 102 adult RDs who had donated
peripheral blood stem cells at our centre between 2009 and
2014. This centre is JACIE accredited, and has adopted WBMT
and WMDA recommendations on RD care, including a system
for donor follow-up, with donors contacted by telephone
within a week of donation and thereafter with annual health
questionnaires. The study focussed on RD experience, explor-
ing preparedness for donation, whether RDs feel pressured to
donate, and experience of the donation procedure and post-
donation support.
Results: 53 responses were received (response rate 52%).
Responding RDs had a median age of 55 years and had
donated a median 10 months previously. In 62% of cases the
recipient remained alive.
We found a reassuring lack of coercion with 94% of donors
reported feeling no pressure to donate. 87% of donors felt well
informed about the procedure prior to HLA typing, and 98%
felt sufficiently prepared for donation. However, 21% did not
feel they received enough information about potential
complications for their recipient.
Donors stated the physical experience as they had expected or
better in 80% of cases, and 92% felt that the hospital provided
enough support at the time of donation. However, 11% of
donors stated that they had experienced psychological
difficulties as a result of donation, which in all donors who
elaborated, were due to the recipient’s post transplant
complications. 17% felt that post-donation support was
inadequate, which was reiterated when RDs were asked how
the donation pathway could be improved where comments
included:

“I feel counseling should be available, my sister cut me out of
her life….she sees GVHD as a personal attack from me… I
telephoned in tears and received a very negative response…
Living with her death would be easier”.
“Yes, after care. I felt like I was on a conveyor belt and once I
had donated I was forgotten”.
“From my experience if it doesn’t work it is awful for the
donor. I don't know what anyone can do to help the donor”.

Conclusion: Adherence to FACT-JACIE Standards and con-
sensus recommendations results in a positive experience for
the majority of donors, who report feeling well informed, non-
coerced, well prepared, and experience little physical pain.
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However, in concordance with previous studies, we found that
a small proportion of donors experience extremely negative
psychological consequences of donation. Current recommendations
do not address the needs of such donors, for whom transplant
centres should consider providing additional post-donation
support.
Disclosure of Interest: None declared.

P055
Extracorporeal photopheresis as treatment for moderate-
severe chronic graft-versus-host disease
G. Afram1,*, E. Watz2, M. Remberger3, U. Axdorph-Nygell4,
M. Sundin5, H. Hägglund6, J. Mattsson7, M. Uhlin7
1Medicine, Karolinska Institutet, 2Centre for apheresis, 3Center for
allogeneic stem cell transplantation, Immunology, 4Center for
apheresis, ONK/PAT, 5Pediatric Haematology, Karolinska,
Stockholm, 6Hematology, Uppsala University, Uppsala, 7Center
for stem cell transplantation, Karolinska, Stockholm, Sweden

Introduction: The prognosis for steroid-refractory cGVHD
remains poor. ECP has been used with varying degrees of
success to treat steroid-refractory cGVHD, and it is viewed as a
well-tolerated intervention with steroid-sparing effect [1] [2].
The aim of this study was to evaluate the effectiveness of ECP
and to determine which subset of patients with cGVHD would
benefit most from treatment.
Material (or patients) and methods: 34 patients who
underwent HSCT and developed moderate (n= 7) or severe
(n=27) steroid-refractory cGVHD were included. Patients were
treated for cGVHD with ECP in the period september 1998 to
November 2011. Chronic GVHD was retrospectively categor-
ized according to the NIH consensus criteria [3]. ECP proce-
dures were performed on two consecutive days every week
until a clinical response was achieved, and then tapered by
slowly extending the treatment intervals. Treatment response
was categorized as being a complete response (CR) if full
resolution of cGVHD was observed. If improvement in cGVHD
was observed with a decrease of ≥ 1 point on the organ-
specific NIH score, this was defined as a partial response (PR).
Stable disease (SD) was defined as being when no change in
cGVHD activity was observed and progressive disease (PD) was
defined as being when cGVHD activity progressed during ECP
treatment.
Results: Overall survival for all patients was 82% at one year
and 58% at 5 years after the start of ECP. ECP was initiated in
median 161 (range 10-1421) days after the onset of cGVHD.
Eighteen patients (53%) had PR, 5 patients (15%) had CR, 8
(23%) had SD and three patients (9%) developed PD.Patients
with CR/PR were predominantly those with cGVHD of the skin
and oral mucosa with an organ-specific score (OSS) of 1-3[3].
Patients with GI, liver and pulmonary cGVHD were most
frequent in the SD/PD group. In the patients with PD, the most
common organ involvement was the lungs (OSS 2-3).
In the CR/PR group, the corticosteroid dose was significantly
lower 8 weeks after ECP than at the start ( p40.001) and at
6 months after ECP a further decrease was seen (P= 0.02).
Higher levels of Albumin and Platelets were observed in
patients with CR/PR as compared to SD/PD (mean difference
10 grams/L and 100x109, P40.01).
Conclusion: In conclusion, we found that patients with severe
cGVHD involving primarily the skin followed by oral involve-
ment, had the best response rates to ECP treatment. ECP is a
safe treatment option for patients with steroid-refractory
cGVHD. A good individual response against liver cGVHD
was noted, however, no convincing response was seen in
patients with severe pulmonary involvement. Patients who
responded to the ECP treatment had a significant increase in
platelet and albumin levels. Our results suggest that ECP
treatment is safe and effective for patients with skin, oral and
liver cGVHD.
References: · Greinix HT et al. Successful use of extracorporeal
photochemotherapy in the treatment of severe acute and
chronic graft-versus-host disease. Blood, 92(9): p. 3098-104.

· Flowers ME et al. A multicenter prospective phase 2
randomized study of extracorporeal photopheresis for treat-
ment of chronic graft-versus-host disease. Blood, 112(7):
p. 2667-74.
· Filipovich AH et al. NIH Consensus Development project on
Criteria for Clinical Trials in Chronic Graft-versus-Host Disease: I.
Diagnosis and Staging Working Group report. American Socieaty
for Blood and Marrow Transplantation, 11(12): p. 945-955.
Disclosure of Interest: None declared.
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Preservation of antigen-specific functions of αβ T-cells
removed from manipulated HSCT: possible use of depleted
αβ T-cells as an alternative to DLI
G. Li Pira1,*, S. Di Cecca1, S. Biagini1, E. Girolami1, E. Cicchetti1,
V. Bertaina1, D. Pagliara1, L. Brescia1, B. Lucarelli1, P. Merli1,
M. Montanari1, L. Moretta2, F. Locatelli1, F. Manca2
1Onco-Hematology, 2Immunology Area, Bambino Gesù Children's
Hospital, Rome, Italy

Introduction:. T-cell removal from HSCT is standard practice
to prevent GvHD. Nevertheless, T-depleted HSCT is associated
with an increased risk of rejection, infectious complications
and disease relapse. A more selective depletion, based on
physical removal of αβ T-cells, containing also alloreactive
precursors, has been introduced for haploidentical (haplo)
HSCT, while titrated amounts of donor T-cells given as post-
transplant DLI are helpful for immune reconstitution. Since αβ
T-cells from manipulated HSCT are discarded, we entertained
the possibility of recycling them as an alternative to DLI. Thus,
we functionally analyzed the response of discarded αβ T-cells
to allo- and protein antigens.
Material (or patients) and methods: Mobilized aphereses
(APH) from haplo-HSCT donors were depleted of αβ T-cells
and B-cells with the Miltenyi (Bergish Gladbach, DE) protocol
using the CliniMACS device. The depleted target fractions (TF)
were infused into the patients. Ten non-target fractions (NTF),
containing αβ T-cells and B-cells, were used for the experi-
ments. Mononuclear cells were obtained by Ficoll gradient.
Alloreactivity was tested against CD3-depleted PBMC. Anti-
gens included TT, PPD, CMV pp65, CMV, EBV and AdV lysates.
T-cell responses were tested by proliferation or IFNγ ELISA.
Results: Alloreactivity was seen in total APH and NTF, but not
in TF (7/7 cases). NTF responses were higher than APH
responses in 5/7 cases due to higher alloprecursor frequency
in NTF (median 66% αβ T-cells vs. 23% in APH). To test
responses to protein antigens, TF cells, that contain profes-
sional APC (mono-macrophages MM, DC) were added to NTF.
Proliferation and cytokine secretion were remarkable also in
NTF, compared to APH (9/9). NTF alone contained functional
B-cells that presented protein antigens as efficiently as APC
from TF (MM, DC) (7/8 cases), implying that depleted B-cells
exert antigen processing in addition to antigen presentation. A
high background in APH was observed when tested by
proliferation (5/9 cases), but not by IFNγ. This was attributed to
proliferation of cells other than αβ T-cells, which would have
also produced IFNγ had they been activated. Spontaneous
proliferation was confined to cells in TF which contained, in
addition to gd T-cells and NK cells, also CD34 and other
hematopoietic precursors likely accounting for baseline
proliferation.
Conclusion: In spite of extensive manipulation (apheretic
procedure, centrifugation, incubation with antibodies and
magnetic beads, magnetic column passage), αβ T-cells and
B-cells in NTF were functionally intact. The anti-CD19 Ab on
B-cells and the anti-αβ Ab on T-cells did not interfere with
antigen presentation and with antigen response. We hypothe-
size that anti-αβ Ab either do not engage all TCR molecules or
that anti-αβ Ab/TCR complexes are internalized during the
incubation phase with de novo expression of free TCR
molecules. These data suggest that NTF could be used as
DLI surrogates. Finally, NTF cells could be further manipulated
to i. remove anti-αβ Ab/bead complexes from T-cells; ii.
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eliminate B-cells with fresh anti-CD19 magnetic beads, after
they have exerted the APC function; iii. deplete alloreactive
precursors; iv. positively select pathogen-specific T-cells; v.
generate pathogen-specific T-cell lines; vi. introduce suicide
genes. Work is in progress to test these possibilities.
Disclosure of Interest: None declared.

P057
Reduction of DMSO concentration in cryopreservation
mixture from 10% to 7,5% and 5% has no impact on
engraftment after auto-HSC transplantation
(NCT02452099)
I. Mitrus1,*, A. Smagur1, W. Fidyk1, T. Czerw1, M. Sobczyk-
Kruszelnicka1, W. Mendrek1, J. Najda1, M. Sadus-Wojciechowska1,
J. Holowiecki1, S. Giebel1
1Department of Bone Marrow Transplantation and Oncohema-
tology, Maria-Sklodowska Curie Memorial Cancer Center and
Institute of Oncology, Gliwice Branch, Gliwice, Poland

Introduction: The procedure of autologous hematopoietic
stem cell transplantation (auto-HSCT) requires cryopreserva-
tion of HSCs in mixture containing DMSO. This cryoprotectant
is necessary to secure cell viability, however it is potentially
toxic to stem cell recipient. The protocols vary between the
transplant centers; usually the HSCs are stored in 10% DMSO.
The main aim of our prospective study is to evaluate the
clinical impact of DMSO concentration in cryopreservation
mixture on engraftment after auto-HSCT. Patients are
randomly assigned to one of three study arms; their
leukapheresis products are cryopreserved in 10%, 7.5% or
5% DMSO. The primary end-point is reconstitution of
hematopoiesis after transplantation. The study is registered
to ClinicalTrials.gov (identifier: NCT02452099). We present
results of an interim analysis.
Material (or patients) and methods: Between Jan 2014-Nov
2015, 82 included patients (out of 150 planned), were
transplanted in our Department. The HSCs of 29 patients
were cryopreservated in 10% DMSO (median age: 54 years,
range: 28-69), 27 patients in 7.5% DMSO (median age: 54
years, range 21-69), and 26 patients in 5% DMSO (median age:
57 years, range 30-73). The study groups did not differ with
regard to the diagnosis (mostly MM, NHL or HL), conditioning
regimen, and the number of transplanted CD34+ cells (median
4.70 × 106/kg, range 2.02-42.78 in 10% DMSO group;
4.35 × 106/kg, range 2.07-36,70 for 7.5% DMSO, and
4.45 × 106/kg, range: 2.33-22.32 for 5% DMSO). All patients
received G-CSF starting on day +4 after transplantation.
Results: The viability of nucleated cells on the day of
transplantation was similar in all groups (median 97%, range
85-99 in 10% DMSO group; 98%, range 85-99 in 7.5% DMSO;
97%, range 90-99% in 5% DMSO; P = 0.56). The median time to
leukocyte recovery, defined as the first day with WBC count
exceeding 1.0 × 109/L was 10 days in all groups (ranges: 9-12
for 10% DMSO; 7-11 for 7.5% DMSO; and 9-12 for 5% DMSO;
P= 0.59). Similar results were obtained in case of neutrophil
recovery – in all arms, the median day, when the ANC
exceeded 0.5 × 109/L, was 10 (ranges: 9-12; 9-11 and 9-12,
respectively; P= 0,48). The day platelets level were greater
than or equal to 20 × 109/L (sustained without transfusion
within 7 days) was similar in all groups: medians were 15 days
in 10%, 7.5% and 5% DMSO (ranges: 8-20; 0-18; 0-24; P= 0.18).
No serious adverse effects were observed during HSCs infusion
and during 24 h after transplantation.
Conclusion: Results of this interim analysis suggest that
reduction of DMSO concentration from 10% to 7.5% and 5% in
cryoprotective mixture has no impact on cell viability during
cryopreservation and rethawing procedure. The time to WBC,
ANC and PLT recovery after auto-HSCT is not affected by
DMSO concentration, as well.
Disclosure of Interest: None declared.
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Evaluation of Hematopoietic Progenitor Cell aphaeresis
with Amicuss Separator: A Single Center Experience
L. F. Sarhan1,*, R. S. Al-Ahmed2, H. N. AlKhazai1, M. M. Sarhan1
1Stem Cell & Bone Marrow Transplant Program, 2Laborataories
Department, Arab Medical Center, Amman, Jordan

Introduction: Amicus Separator has been evaluated by several
centers worldwide with published results demonstrating good
performance and donor safety. In our BMT Program, we
adopted the device to perform Hematopoietc Progenitor Cell
(HPC) aphaeresis for allogenic and autolgous donors. To the
best of our knowledge we are the first center that uses the
Amicus Separator in the Middle East Region for HPC apheresis.
The objective of this study was to assess 1) CD34+ collection
efficiency (CE),2)ability to predict CD34+ cells to be collected
based on determined benchmark CD34+CE for this platform,
3)donors' safety during the procedure by monitoring: donors’
hemoglobin and platelet loss, and donor reactions.
Material (or patients) and methods: From Jan/2015 to Dec/
2015, retrospective analysis for 20 runs for autolgous and
allogenic donors (65% are pediatrics 24-10Kg) underwent HPC
collection using Amicus separator. The Amicus was set up with
Citrate Infusion Rate (1.8 for donors 425 Kg and 1.8-2.5 for
donors ≤ 25Kg), number of cycles 7 (3-10), blood volume/
cycle 1,000 mL (600-1,400), and blood volume processed 2.0
times (1.1-3.5).
Procedure performance was evaluated on collected products
CD34+ CE using the calculation 100X (Total CD34+ product
yield)/(Volume of TBV processed X CD34+/μl donors’ blood).
Benchmark CE was determined as the median CE of collections
using same separator. Predicted absolute CD34+ was calcu-
lated using the formula (TBV to be processd (L) X Benchmark
CE X CD34+(μl))/Body weight (Kg) x1000.
The Donors safety was evaluated by the number of reactions
during and after aphaeresis, and hemoglobin and platelet loss
measured after the procedure.
Predicted CD34+ counts/kg were plotted against correspond-
ing observed counts for all collections and the scatter plots
assessed for linear relationship between predicted and
observed. Linear regression analyses were performed and
the linear correlation coefficients (r-values) were calculated.
The same analyses were performed on pediatric and adult
collection sub-groups.
Results: The CD34+ collection efficiency median was 67.2%.
Plotted predicted versus actual CD34+cells/kg for all collec-
tions had an r-value of 0.889, which demonstrates positive
linear correlation, same results were observed for pediatric and
adult donors, which had strong r-values of 0.917 and 0.865
respectively, CD34+ yield was 8.6 ± 6.5 X 10E6/Kg. Donor
hemoglobin and platelet loss were minimal (7.0 ± 11.7% and
14.0 ± 13% respectively). Adverse events with Amicus were
mild citrate related reactions in 3 out of 20 runs which were
resolved by intravenous Calcium administration.
Conclusion: Regardless of the heterogeneity of the donors in our
study, results demonstrated optimal efficiency using the Amicus
separator for HPC aphaeresis. The device allows 1) full automated
control of collection with minimum manual adjustment of
parameters during the procedure, 2) Ability to predict collection
of CD34+ cells/Kg and optimize the procedure to patients, and 3)
Minimum donor risks particularly low weight children.
References: 1. Witt et al. Performance of a New Separator
System for Routine Autolgous Hematopoietic Progenitor Cell
Collection in small Children. J Clin Apheresis; 2007, 22:306-303.
2. Rosenbaum et al. Validation of a formula for predicting daily
CD34+ cell collection by leukapheresis. Cytotherapy. 2012; 14:
461–466.
Disclosure of Interest: None declared.
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Pegfilgrastim - more cost effective and equally efficacious
option as compared to filgrastim in Autologous stem cell
transplant
A. Gore1,*, V. Sheth2, R. Jain1,3, A. Ghanekar1, M. Shapira2, R. Or2,
A. Batia4, S. Grisariu4, T. Saikia2
1Stem cell transplant, Prince Aly Khan hospital, Mumbai, 2Stem
cell transplant, Hadassah, Jerusalem, 3Stem cell transplant,
Jaslok hospital, Mumbai, India, 4Stem cell transplant, Hadassah,
Jerusalem, Israel

Introduction: American Society of Clinical Oncology guide-
lines recommend the use of growth factor after high-dose
chemotherapy (HDC) and peripheral blood stem cell (PBSC)
support. This retrospective study aims to compare the effi-
cacy of pegfilgrastim (PEG) compared with filgrastim (FIL)
after HDC.
Material (or patients) and methods: We collected data on
195 consecutive adult patients who received an auto-
transplant (Myeloma, lymphoma and others) between January
2004 and December 2014 at two tertiary care centres. The
primary end point was the duration of neutropenia both in
terms of days to reach an ANC 40.5 × 109/l. Filgrastim was
given to 110 patients and Pegfilgrastim was given to 85
patients.
Results: Time to engraftment, defined as the time to reach an
ANC of 0.5 x 109/ L on 2 consecutive days after the day of auto-
SCT, was 12.6 days with Filgrastim compared with 12.1 days
with Pegfilgrastim (P = 0.126). When comparing the total days
of severe neutropenia (WBC o0.1 x109/L), there were 5.5 days
of severe neutropenia with filgrastim compared with 5.8 days
with pegfilgrastim (P= 0.7).
The duration of febrile neutropenia was an average of 5.3 days
with Filgrastim and 4.6 days with Pegfilgrastim (P= 0.029). The
total number of antibiotic days was shorter for the patients
who received Pegfilgrastim, being 11.08 days with Pegfilgras-
tim and 12.1 days with Filgrastim (P= 0.184).
The average cost savings per person in terms of number of
days of hospitalization and number of days of total parental
nutrition was 582 Rs, (P= 0.512) and 6003 Rs (P = 0.018)
respectively in favour of Pegfilgrastim arm.

Filgrastim
mean
(SD)

Pegfilgrastim
mean
(SD)

P
value

Time to reach WBC41.0 x 109/l (days) 12.7 (4.4) 12.8 (4.9) 0.5
Days of WBCo 0.1 X109/L 5.5 (4.01) 5.8 (3.9) 0.4
Duration of hospital stay (mean) 19.6 (6.9) 18.4 (6.6) 0.123
Documented Febrile neutropenia (days) 5.3 (3.7) 4.6 (4.03) 0.029
Number of days of TPN used (mean) 7.6 (5.9) 4.08 (4.9) 0.005
Number of days of antibiotics (mean) 12.1 (6.01) 11.08 (6.4) 0.184

Conclusion:
PEG is similar to FIL in hematological reconstitution, however it
is more cost effective alternative after HDC and PBSC.
Disclosure of Interest: None declared.

P060
Treatment of Otherwise Ineligible Donors for Hepatitis B
Prior to Matched Sibling Allogeneic Stem Cell Transplant
A.-M. Watson1,*, A. Bryant1, S. Davison2, S. Ling1, M. Levy2
1Haematology, 2Gastroenterology, LIVERPOOL HOSPITAL,
Liverpool, Australia

Introduction: Many ethnic groups are significantly under-
represented in bone marrow donor registries so are unlikely to
find a suitable matched unrelated donor and often have a
high rate of endemic hepatitis B infection. Potential related
donors may be considered ineligible due to presence of
hepatitis B infection. We report on 2 cases where the HLA
matched sibling donor was treated for hepatitis B prior to stem
cell harvest as there were no suitable matched unrelated
donors.

Material (or patients) and methods: Patient 1: 61 year old
man of Pacific Islander background with acute undifferen-
tiated leukaemia refractory to induction chemotherapy and
was hepatitis B (HBV) surface antigen and HBV core antibody
negative and HBV surface antibody positive with titre 103. His
6/6 HLA matched brother was HBV surface antigen positive,
HBV core antibody positive, HBV surface antibody o10 with
normal LFTs and HBV DNA 279 IU/ml. The donor was treated
with Tenofovir for 1 month with repeat HBV DNA o20 IU/ml
and PBSC were harvested. The recipient commenced Tenofovir
pre transplant to continue until 12 months post cessation of
immunosuppression. Hepatitis B immunoglobulin was given
at transplant and for HBV surface antibody o10. He was
monitored with LFTs, HBV surface antigen, surface antibody,
core antibody and DNA.
Patient 2: 54 year old man of Southeast Asian background with
AML in first remission who was HBV surface antigen negative,
HBV core antibody positive, HBV surface antibody 21 and HBV
DNA negative and commenced Lamivudine prophylaxis at
diagnosis. His 6/6 HLA matched brother was HBV surface
antigen positive, HBV core antibody positive, HBV surface
antibody 8 with normal LFTs and HBV DNA 208 IU/ml. The
donor was treated with Tenofovir for 1 month with repeat HBV
DNA not detected and PBSC were harvested. The recipient
changed to Entecavir pre PBSC infusion and was monitored
with LFTs, HBV surface antigen and DNA. Both donors
conformed to all other donor eligibility criteria for infectious
diseases screening and other assessments. Both recipients
gave informed consent for use of an ineligible donor.
Results: Neither patient has had evidence of hepatitis B
infection or reactivation. Patient 1 remained HBV surface
antigen negative and HBV DNA not detectable however
became HBV core antibody positive with negative HBV core
antibody IgM just over 3 months post transplant. The patient
subsequently relapsed and died of refractory disease
19 months post transplant having continued on Tenofovir
therapy. Patient 2 is alive in ongoing complete remission
18 months post allogeneic transplant having just ceased
immunosuppression for GVHD and remains on Entecavir
therapy. He has remained HBV surface antigen negative and
HBV DNA not detectable post transplant.
Conclusion: In patients without other suitable matched
donors, it is possible to successfully treat otherwise ineligible
hepatitis B surface antigen positive sibling donors in order to
achieve hepatitis B DNA negativity prior to haematopoietic
stem cell harvest in conjunction with longterm prophylaxis
in recipients without development of active hepatitis B
infection.
Disclosure of Interest: None declared.

P061
Favorable outcomes of allogeneic stem cell
transplantation using umbilical cord blood as an
alternative donor source in adults with hematologic
malignancies
A. Fujimoto1,*, Y. Shimomura1, Y. Ono1, N. Hiramoto2,
S. Yoshioka1, N. Yonetani1, S. Tabata1, A. Matsushita1,
H. Hashimoto2, T. Ishikawa1
1Hematology, Kobe City Medical Center General Hospital, 2Cell
Therapy, Institute of Biomedical Research and Innovation
Hospital, Kobe, Japan

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (AHSCT) is potentially curative for many hematologic
malignancies; however, only 30% of patients have a HLA-
matched related donor. Alternative donor sources include an
unrelated donor (URD), umbilical cord blood (UCB), and a
mismatched related donor. The aim of this study was to
compare single unit UCB transplantation outcomes with 7/8 or
8/8 allele-matched URD transplantation.
Material (or patients) and methods: Patients with hemato-
logic malignancies who underwent their first AHSCT using an
UCB or URD graft between January 2010 and June 2015 were

S140



included. The overall survival (OS), graft-versus-host-disease
(GVHD)-free relapse-free survival (GRFS), relapse, non-relapse
mortality (NRM), neutrophil recovery, grade II–IV acute GVHD
(aGVHD), and moderate to severe chronic GVHD (cGVHD) were
analyzed. GRFS events were defined as grade III–IV aGVHD,
cGVHD requiring systemic immunosuppressive treatment,
disease relapse, or death following AHSCT.
Results: One hundred and seven patients (49 females, 58
males) with a median age of 51 years (range, 16–69 years) at
transplantation were included. Forty-five patients received
UCB grafts, 27 patients received 7/8 allele-matched URD grafts,
and 35 patients received 8/8 allele-matched URD grafts. AML
was present in 44 patients, ALL in 21, MDS in 13, blastic phase
CML in 2, CMML in 1, and lymphoma in 26. The median
duration of follow-up for survivors was 31 months. The 1-year
unadjusted probability of OS was 64% in UCB, 71% in 7/8 URD,
and 73% in 8/8 URD. In multivariate analysis, donor source had
no significant influence on OS (CBT versus 7/8 URD, P= 0.94;
UCB versus 8/8 URD, P = 0.87). The 1-year unadjusted
probability of GRFS was 44% in UCB, 26% in 7/8 URD, and
40% in 8/8 URD. In multivariate analysis, UCB had a similar risk
of GRFS compared with 8/8 URD (HR: 0.78, 95% CI: 0.43–1.44,
P= 0.43). UCB had a significantly lower risk of GRFS than 7/8
URD (HR: 0.47, 95% CI: 0.24–0.91, P = 0.026). The cumulative
incidence of aGVHD after UCB was significantly lower than
after 7/8 URD (P= 0.004). Multivariate analysis did not reveal
donor source to have a significant influence on relapse and
NRM. Neutrophil recovery was significantly delayed post-UCB
transplantation. Primary graft failure developed in eight
patients who received UCB grafts and two patients who
received 8/8 URD grafts. Of these, nine patients received a
second SCT, of which seven were UCB grafts, and eight
patients achieved neutrophil recovery following the
second graft.
Conclusion: OS was not found to differ among each donor
type; however, GRFS after UCB transplantation was signifi-
cantly better than after 7/8 URD transplantation. Although
primary graft failure remained a serious problem after UCB
transplantation, most patients were rescued with a second

UCB graft. UCB is a comparable alternative donor source to 8/8
URD and is associated with an improved post-transplant
clinical course compared with 7/8 URD.
Disclosure of Interest: None declared.

P062
Collection of mobilizated peripheral blood “stem cell”:
comparison of two apheresis systems
E. González1, C. Pascual1,*, A. Pérez-Corral1, M. Bastos1,2,
D. Serrano1,2, J. Gayoso1,2, M. Kwon1,2, P. Balsalobre1,2,
J. Anguita1,2, J. L. Díez-Martin1,2
1Hematologia, Hospital Gregorio Marañon, 2Instituto de investi-
gación sanitaria Gregorio Marañón, Madrid, Spain

Introduction: Mobilized peripheral blood stem cell (SC),
collected by white blood cell apheresis, is used for more than
80% of allogeneic and near all autologous hematopoietic SC
transplantations (HSCT). Optimal donor and recipient out-
comes require maximized SC collection efficiency (CE) and
minimized non-target cell contamination. Therefore, improved
apheresis technology is desirable. The aim of this study was
compare two apheresis devices, semi-automatic COBE Spectra
(Terumo BCTsv.7.0), and novel automatic Spectra OPTIA
(Terumo BCTsv.5.0) in terms of safety and efficiency in the
collection of SC.
Material (or patients) and methods: SC collections per-
formed consecutively in our center from June 2014 until May
2015 were retrospective analyzed. Donors/patients (D/P) were
mobilized with G-CSF for 4 days (10 mcg/Kg/day) alone, or
G-CSF plus quimiotherapy in autologous setting. They were
alternatively distributed to an apheresis device. 81 procedures
were included, 36 of them were carried out with the COBE
system (10 autologous HSCT and 26 allogeneic HSCT) and 45
with the OPTIA device (18 autologous HSCT and 27 allogeneic
HSCT). For each process, pre and post apheresis D/P peripheral
blood (PB) and final product samples were obtained.Cell blood
count (CBC) was performed in Unicell DHX 800 (Beckman
Coulters). CD34+ cells were enumerated in PB pre and post
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apheresis process and in final apheresis product by flow
cytometry using ISHAGE protocol in FC 500 (Beckman Coulter)
s cytometer. CE of white blood cell (WBC), total mononuclear
cells (TMNC), CD34+ cells and platelet loss were calculated as:
CE(%) = [collected cells* product volume /Pre-apheresis cell*
(processed volume-ACD used)]*100.
Platelet loss(%) = [Pre-apheresis count-Post-apheresis count/
Pre-apheresis count]*100.
We recorded all adverse effects during the apheresis procedure.
We used the Mann-Whitney test for the comparing analyzed.
Results: CBC pre and post the apheresis process were
comparable in both devices, except in the number of platelets
post-apheresis, which was significantly higher in the OPTIA
group. The hemoglobin, WBC, TMNC, CD34+and platelet count
in the apheresis product were similar in both groups. There
were no differences in processing volume, procedure time and
amount of ACD anticoagulant used. Total WBC and TMNC CE
was similar in both devices, and CD34+ CE was significantly
better with OPTIA device. The platelets loss was lower in the
OPTIA group. The details are shown in table 1. Both devices
proved to be safe. There were the expected and usual
symptoms caused by hypocalcemia and there was no serious
adverse effect with any device.
Conclusion: In our study, the Optia device was better in CD34
+ cells CE and lower platelet loss. Automatic system makes it a
very good option.
References: Brauninger et al. Transfusion 2012; 52:1137-1145.
Allogeneic donor peripheral blood "stem cell" apheresis:
prospective comparison of two apheresis systems.
Disclosure of Interest: None declared.

P063
Geometry of the evidence network from randomized
controlled trials addressing donor selection and source of
cells used in allogeneic HSCT. A systematic scoping review
D. Allan1,*, M. Monaghan1, M. Rizk1, S. Pilon1, A. Iyengar1,
R. Shorr2, J. Tay1, D. Sheppard1, D. Moher3, C. Bredeson1, B. Hutton3
1Blood and Marrow Transplant, Ottawa Hospital Research
Institute, 2Library Services, The Ottawa Hospital, 3Clinical
Epidemiology, Ottawa Hospital Research Institute, Ottawa,
Canada

Introduction: Optimizing donor selection and choice of cell
source for hematopoietic cell transplantation (HCT) continues
to evolve. Study of direct comparisons from randomized
controlled trials (RCTs) permits the study of network geometry
of available interventions and facilitates identification of
potential indirect comparisons that can inform best practices
and drive cost-effective transplant care towards optimized
patient outcomes. We performed a scoping review of RCTs
addressing the source of cells used in allogeneic transplant
and choice of donors and created an evidence network to
study the geometry of direct and indirect comparisons that
shape the current evidence base supporting the selection of
optimal stem cell products.
Material (or patients) and methods: A scoping review
addressing all aspects of care in allogeneic HCT was
performed. RCTs addressing the source of cells used in
allogeneic HCT and choice of donors were included. We
searched Medline and EMBASE (1946 to May 2015) and
extracted information regarding the donor and source of cells
from each eligible study.
Results: Seventeen RCTs encompassing 2176 patients were
identified. Eight reports (1015 patients) compared clinical
outcomes following the use of peripheral blood progenitor
cells (PBPCs) with bone marrow (BM) from matched related
donors. One study (551 patients) compared PBPCs and BM
from matched unrelated donors. The remaining studies
examined the impact of T cell depletion in BM grafts (1
study), the method of BM infusion (1 study), the addition of
PBPCs to BM (1 study), G-CSF primed BM (2 studies), surface
molecule-based selection and/or depletion (2 studies), and the
optimal number of units for pediatric cord blood

transplantation (1 study). There were no identified published
RCTs that compared different types of donors (i.e. related vs.
unrelated). Evidence network geometry was analyzed to
identify opportunities for novel indirect comparisons for
various transplant outcomes using different cell sources. No
comparisons can be made using evidence from RCTs to
evaluate different donor options but opportunities to expand
the network were identified. Following a search of ongoing
registered RCTs with the Clinical Trials Network of the Centre
for International Blood and Marrow Transplant Research and a
search of prospective trials affiliated with the European Blood
and Marrow Transplantation group, one actively enrolling RCT
comparing double cord blood transplant with haploidentical
donor transplant was identified.
Conclusion: Analysis of network geometry from RCTs addres-
sing source of cells used in HCT provides the basis for novel
indirect comparisons for matched related donor transplants.
RCTs comparing different donor choices will leverage the
existing evidence base to expand the network. Future trials
should aim to link within the existing geometry to leverage
the current evidence base most effectively.
Disclosure of Interest: None declared.

P064
Effect of single HLA-mismatch on outcomes following
allogeneic haematopoietic progenitor cell transplantation
for haematological malignancies
C. Hoong1, F. Lim1,*, W. Hwang1, Y. C. Linn1, C. Phipps1,
S. Gopalakrishnan1, Y. Loh1, Y. T. Goh1, J. J. Lee1, A. Ho1
1Department of Haematology, Singapore General Hospital,
Singapore, Singapore

Introduction: Allogeneic haematopoietic stem cell transplan-
tation remains the only potentially curative treatment option
for patients with a range of haematological malignancies.
However, the availability of a HLA fully compatible sibling
donor (SD) is restricted to approximately 20-30% of potential
recipients, with others having to rely upon Volunteer
Unrelated Donors (VUD) or alternative stem cell sources. On
average approximately 40% of our VUD searches lead to the
procurement of a donor for transplant, in our predominantly
South-East Asian population.
Material (or patients) and methods: To determine if a single
HLA mismatch affected the outcome of transplantation in our
centre, we conducted a retrospective review of recipients who
received allografts for all haematological malignancies in the
last decade, focusing on the outcomes of recipients who
received grafts from single HLA-mismatched donors vs fully-
compatible (8:8) donors.
Results: A total of 339 patients received allografts for
haematological malignancies during this period. The disease
indications broadly included AML (n=152), ALL (n=65), MDS
(n= 34), Lymphoma (n= 33), CML(n=19), AA (n= 13), MPD
(n= 8), ABL (n= 9),Myeloma(n=6). Preparative regimens were
intended to myeloablative in 43% and reduced-intensity in
55%. All VUD and 7:8 SD graft recipients received ATG
(Thymoglobulin™) at a dose of 4.5 mg/kg.
All donor/recipient pairs were typed at high resolution. There
were 230 HLA 8:8 compatible SD (median recipient age = 47
years (range 16-68)), 84 HLA 8:8 VUD (median recipient
age = 43 years (range 16-66)), 6 HLA 7:8 SD (median recipient
age = 38 years (range 16-56)) and 19 HLA 7:8 VUD (median
age = 37 years (range 17-66)).
4 (67%) of SD grafts were mismatched at HLA-A, and 2 (33%)
at HLA-DR. 5(26.3%) of VUD grafts were mismatched at HLA-A,
5(26.3%) at HLA-B, and 9(47.3%) at HLA-C. Donor selection
hierarchy- first choice 8:8 SD, 8:8 VUD, followed by 7:8 VUD or
7:8 SD. All recipients who received 7:8 SD grafts did not have
any potential 7:8 VUD.
With a median follow-up of 50 months, the 3 year overall
survival (OS) for 8:8 SD recipients was approximately 55%; 8:8
VUD, 52%; 7:8 SD, 33% and 7:8 VUD 45% (P= ns). The 3 year
disease free survival (DFS) was 49%, 49%, 0% and 48%
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respectively. The 3 year non-relapse mortality (NRM) was 21%,
23%, 34% and 34% respectively (P = ns).
Conclusion: There does not appear to be any statistically
significant difference in OS, DFS and TRM between 8:8 SD,
8:8VUD and 7:8VUD graft recipients. The small number of
7:8 SD recipients make valid analysis of this group difficult,
although OS and TRM appear similar to the other groups. All
7:8 SD recipients had high risk disease (2ALL, 2 AML, 1 NHL, 1
MF), with 6 relapses/progressive disease in this cohort. A larger
series permitting a multivariate analysis of the groups should
clarify the role of single HLA allele mismatched donors in
allogeneic transplants for haematological malignancies.
Disclosure of Interest: None declared.
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The effect of stem cell viability and storage time
S. Solmaz Medeni1, G. Özsan2,*, C. Acar2, Ö. Sevindik3,
D. Türkyılmaz2, F. Demirkan2, Ö. pişkin2, M. Özcan2, B. Ündar2
1Bozyaka Training and Research Hospital, hematology, İzmir,
Turkey, Bozyaka Training and Research Hospital, hematology,
İzmir, Turkey, 2Dokuz Eylul University Faculty of Medicine,
hematology, İzmir, Turkey, Dokuz Eylul University Faculty of
Medicine, hematology, İzmir, Turkey, izmir, 3Fırat University
Faculty of Medicine, hematology, Elazığ, Turkey, Fırat University
Faculty of Medicine, hematology, Elazığ, Turkey, Elazığ, Turkey

Introduction: Cryopreservation is needed for hematopoietic
stem cell viability and functional integrity when they are
dissolved and for infusion with minimum toxicity. To evaluate
viability of stem cells, trypan methylen blue staining under
light microscopy or flowcytometry are used. We want to
evaluate stem cell viability at 3. and 5. year after thawing,
relationship between CD34+ cell level, stem cell viability and
storage time and intend to contribute to the literature.
Material (or patients) and methods: Stem cells product of 61
patients who are ex at study time were evaluated. Demograhic
features, CD34+ cell levels at the time it was collected and
after dissolution with trypan blue, flow cytometry in 7AAD CD
34 viability test and storage time were analyzed.
Results: Median age was 44 (3-66) with M/F ratio as 62.3/37.7.
Mean CD34+ cell level at product at the collected time was
1977 μl (98-7457), but 170 μl (6-1345) after disolved. Viability
was 21.46% (4-78) when they are disolved. Mean product
storage period was 67.3 months (34-138). There was a inverse
correlation between storage time and CD34+ cell level (at
beginning and at the end of storage time). Viability was lower
at long-term stored product.(p:0.004). In addition, a significant
relationship was found between the product's initial post-thaw
CD34 value. Correlations were found between pre-apheresis
leukocyte value and the CD34 value of the dissolved product.
The patient were grouped according to stored time of their
product as o48 months (n:18), 48-60 months (n:8),
460 months (n:35). CD34+ cell viability was higher in
o48 months with respect to 460 months. The most lower
viability was seen at 460 months group,this was statistically
significant. CD34+ cell level also very lower at 460 months
group (this was statistical significance). CD34+ cell viability
with trypan blue also very lower at 460 months group
without statistical significance.
Conclusion: In conclusion; viability of stem cells and amount
of CD34+ cells in the product are affected by storage time
period and especially storage time longer than 60 months
mostly affect the viability of stem cell in the product detected
with both trypan blue staining and flowcytometric analysis.
Our study results were presented for contribution to literature.
Disclosure of Interest: None declared.
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Viability and cellular recovery of cord blood units used in
unrelated hematopoetic stem cell transplantation
G. Karasu1,*, V. Uygun2, M. Kazık3, S. Çakı Kılıç1, H. Daloğlu4,
A. Kupesiz3, S. Ozturkmen4, Z. Dinçer4, V. Hazar3, A. Yeşilipek1
1Pediatric Stem Cell Transplantation Unit, Bahcesehir University
Faculty of Medicine Goztepe Medicalpark Hospital, Istanbul,
2Pediatric Stem Cell Transplantation Unit, Bahcesehir University
Faculty of Medicine Antalya Medicalpark Hospital, 3Pediatric
Stem Cell Transplantation Unit, Akdeniz University Faculty of
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Introduction: Umbilical cord blood (CB) are increasingly used
for allogeneic transplantation as an alternative source to bone
marrow or peripheral stem cell for patients who lack a human
leucocyte antigen (HLA)-matched donor. Nevertheless, graft
failure remains a major problem. Cell dose is one of the main
determinant factor for selection of the unit. Cell doses
available for selection of the unit are the ones evaluated
before cryopreservation. Processing of the graft either with
cryopreservation and/or thawing inevitably lead to cell loss
but the data showing to what extent is very limited. In
addition, their quality particularly related to viability remains
uncertain. To evaluate the extent of the cell loss after thawing
and the effect of preservation duration on cell loss and the
viability, we retrospectively analyzed our experience in a
cohort of patients receiving unrelated CBT.
Material (or patients) and methods: A hundred seven CB
units used for unrelated CBT in 106 patients were included in
the study. One of the patient was transplanted with double CB
unit. All units were obtained from allogeneic CB banks. All CB
units were thawed in a 37 °C water bath. None of the units
except one were washed after thawing. Samples were taken
from each CB unit immediately after thawing at the time of
infusion. Total nucleated count (TNC) was obtained with
hematology analyser. For enumaration of CD 34 cells, BD
Procount Progenitor Cell Enumaration kit (BD Bio-Sciences-
Sanjose,USA) was used. Flow cytometry analysis was per-
formed with a flow cytometer (FACSCalibur,BD, Biosciences).
Viability assays were performed using viability dye 7-amino
actinomycin D (7-AAD) by flow cytometry in TNC. Cell
recoveries were computed from values provided by each
bank before freezing and values obtained in our laboratory
after thawing.
Results: Median number of declared TNC per kilogram of
recipient body weight was 18.3 (range:2.4-69.0)x107/kg. After
thawing, the median TNC dose decreased to 11.8 (range:1.5-
50.2) x107/kg with median cell viability at 86% (range: 15-100).
The median recovery of TNC was %71.3 (range:9%4170%).
The median CD34+ cell count declared by the banks per
kilogram body weight of recipient was 8.1x105 (range:0.48-
48.3). The median postthawed CD 34 cell count and recovery
were 4.6x105/kg (range: 0.07-29.2) and 59% (range: 2.7-292),
respectively.
The median storage duration of the CB units in liquid nitrogen
was 42 months (range: 12-103 months). Correlation analysis
did not show any significant correlation between CB unit
storage duration and cellular recoveries including both TNC
and CD34. However, viability was found to negatively correlate
with storage duration (P = 0.001 r = -0.31).
The comparison of the cell counts of the cord blood units that
were engrafted and rejected yield that both declerad and
postthawed TNC and CD 34 cell counts and also viability are
higher in engrafted units. However celluler recoveries are not
different.
Conclusion: Cryopreservation and thawing of the cord blood
units results in a substantial loss of cells with TNC loss
approaching to %30 and CD34 loss approaching to %40.
Although cell loss does not correlate with storage duration,
viability is found to negatively correlate. The extent of cell loss
and also decrease in viability correlating with storage duration
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should be kept in mind especially CB units with critical cell
counts are choosen.
Disclosure of Interest: None declared.
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Can Voluntary Blood Donors Be a Good Resource for
Hematopoietic Stem Cell Donation? Analysis of the
Knowledge and Motivation of Voluntary Blood Donors for
Hematopoietic Stem Cell Donation
D. SULUHAN1, I. Eker2,*, S. YILMAZ3, D. YILDIZ1, E. KIZILER1,
R. A. ÇETİNKAYA3, U. SAVASCI3, S. YILMAZ3, I. Y. AVCI4, C. AÇIKEL5,
B. BESIRBELLIOGLU4

1School of Nursing, Pediatric Nursing, 2Pediatric Hematology,
3Blood Center, 4Infectious Diseases, 5Biostatistics, Gulhane
Military Medical Faculty, Ankara, Turkey

Introduction: As bone marrow transplantation (BMT)
increases, the availability of suitable donors becomes critical.
Finding a suitable match donor requires a large donor pool.
We hypothesized that voluntary blood donors may can be a
good resource for this large donor pool need. The aim of this
study is to explore the knowledge and motivations of
voluntary blood donors toward hematopoietic stem cell
donation also, and to determine predictors of hematopoietic
stem cell donation motivation among them.
Material (or patients) and methods: The knowledge and
motivations of voluntary blood donors toward hematopoietic
stem cell donation were surveyed using a questionnaire with
42 items. The sample consisted of 100 voluntary blood donors
that admitted to Gulhane Military Medical Academy Blood
Training Center and Blood Bank Department, between May 1st
and September 1st, 2015. Donors filled in a self-administered
questionnaire including the measures of demographic infor-
mation, knowledge and motivations about hematopoietic
stem cell donation. Data was analyzed using SPSS Ver.22.
Results: The survey responders comprised 17% female and
83% male. The mean age was 33.5 ± 6.8. 47% of the reponders’
said “they would” and 53% said that “they would not” be
volunteer for bone marrow transplantation. The most reason
for having willingness to be a hematopoietic stem cell donor
was the aim of saving lives (89%). The most reason of would
not volunteers’ was the decision as having negative impact on
donors’ health (75.4%). The rates of routine blood donors and
would volunteers were both significantly higher in the higher
(411 years) education group ( p4.001, P4.001). The majority
of responders were aware that ‘a donor can refuse to donate
anytime they want’ (n= 97). Most of the participants (95%)
answered as it is wrong to the question “Donation process can
be finished almost always without any problem.”.
Conclusion: The motivation of the voluntary blood donors for
also being a donor in hematopoietic stem cell transplantation
was very low. Results show that donors have an unfavourable
perception of the hematopoietic stem cell transplantation
compared to voluntary blood donation. A key factor in
determining an unfavourable perception of hematopoietic
stem cell transplantation was the information level about
transplantation; in fact we found by linear regression that the
information level affects the perception of safety and donation
importance. These differences of perception show that there
are prejudices about hematopoietic stem cell transplantation
which are caused by a lack of Information. By statistical
analysis, improving knowledge of the voluntary blood donors
about being a hematopoietic stem cell transplantation donor
also, seems to be the the most effective way to convince them.
Disclosure of Interest: None declared.
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donor and recipients in allogeneic stem cell
transplantation: A retrospective multi-institutional
study in Korea
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1Seoul National University Hospital, 2National Evidence-based
Healthcare Collaborating Agency, Seoul, 3Kyungpook National
University Hospital, Daegu, 4National Cancer Center, Goyang,
5Yonsei University College of Medicine, 6Samsung Medical Center,
7Cancer Research Institute, Seoul National University, Seoul,
Korea, Republic Of

Introduction: Recently, the number of allogeneic stem cell
transplantation (ASCT) from foreign countries has been
increased because of a shortage of unrelated stem cell donors
in Korea. Although a number of studies have been performed
to show the prognostic factors for ASCT, the prognostic impact
of nationality matching status has not been evaluated before.
Thus, we tried to show the impact of donor/recipient
nationality matching status in Korea, in which consists of
racially very homogeneous people.
Material (or patients) and methods: A total of 855 patients
(No. of matched nationality: 972, No. of mismatched nation-
ality: 117) who received unrelated ASCT in five hospitals
between January 1st, 2005 and April 30th, 2015 were collected
from Korea Marrow Donor Program. We retrospectively
reviewed electrical medical records in each hospital. In order
to control potential confounders, a propensity score using
logistic regression was developed. The propensity score was
composed of disease category (severe aplastic anemia, acute
leukemia, lymphoma and others), HLA matching status, the
number of CD34 stem cells and disease status (e.g. complete
remission) right before ASCT. Then, 3:1 matching was
created on the propensity scores. Overall survival (OS) and
relapse free survival (RFS) were calculated using Kaplan-Meier
method. Chi-square test was applied to compare acute and
chronic graft versus host disease (GVHD) incidence between
two groups.
Results: A total of 332 patients were analyzed (Male/
Female = 209/123, median age= 36.5 years old). The number
of patients with aplastic anemia, acute leukemia, lymphoma
and others was 35, 197, 40 and 60. The details of donor
sources were as below; Taiwan (n=26), Japan (n=25), Unites
States of America (n= 17), China (n= 15), Germany (n= 3)
and Australia (n= 1). Between two groups, major variables
such as age, sex, stem cell sources (bone marrow or peripheral
blood), disease status, HLA matching status, the number of
CD34 and disease category were not statistically different. The
median OS of matched and mismatched nationality was 24.9
[8.6, 41.2] months and 11.8 [5.4, 18.2] months, respectively
(P = 0.284). The median RFS was not reached in both groups
and the mean RFS was slightly longer in mismatched
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nationality group (144 (119-169) months versus 93 (83-103)
months; P= 0.055; Figure 1). Chronic GVHD was not different
between two groups (35.1% versus 34.5%; P = 0.584).
The incidence of acute GVHD was 39.2% in matched
nationality group and 41.4% in mismatched nationality group
(P= 0.937).
Conclusion: In this study, donor/recipient nationality mis-
matching status was not an inferior prognostic factor for
overall survival and GVHD in allogeneic stem cell transplanta-
tion. Interestingly, RFS tended to be longer in mismatched
nationality group. Thus, unrelated allogeneic donor stem cells
from foreign countries could be a good therapeutic option for
ASCT candidates who don’t have appropriate HLA-matching
donors in their countries.
References: 1. Kollman C, Howe CW, Anasetti C, et al. Donor
characteristics as risk factors in recipients after transplantation
of bone marrow from unrelated donors: the effect of donor
age. Blood. 2001;98(7):2043-2051.
2. Ustun C, Bachanova V, Shanley R, et al. Importance of donor
ethnicity/race matching in unrelated adult and cord blood
allogeneic hematopoietic cell transplant. Leuk Lymphoma.
2014;55(2):358-364.
Disclosure of Interest: None declared.
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The impact of HLA-А*01:01/HLA-А*03:01 genotype on
the results of unrelated allogeneic hematopoietic
stem cell transplantation in patients with hematologic
malignancies
L. Kuzmina1,*, E. Parovichnikova1, V. Vasilyeva1, T. Sorokina1,
B. Biderman2, I. Yakutik2, E. Khamaganova2, M. Drokov1,
E. Mikhaltsova1, O. Koroleva1, D. Dubnyak1, V. Savchenko1 on
behalf of CIC 930
1Bone morrow transplant department, 2Laboratory of immuno-
logical typing of blood, National Research center for Hematology,
Moscow, Russian Federation

Introduction: The success of unrelated allogeneic bone
marrow transplantation greatly depends on HLA antigen
matching. It becomes evident that the certain HLA loci can
be responsible for specific posttransplant complications
development. In this regard it seems useful to analyze the
possible role of HLA-А*01:01/HLA-А*03:01 genotype in the
development serious immunologic complications after allo-
HSCT.
Material (or patients) and methods:We analyzed 72 patients
with hematologic malignancies who received an allogeneic
stem cell transplant from unrelated donors in our center
between March 2012 and August 2015. In the majority of
cases, peripheral blood was the source of stem cells – 48
patients (67%).
48 patients were transplanted with an HSCT from a fully
matched (10 of 10) at the allele level for the HLA-A, -B, -C,
-DRB1, -DQB1 loci unrelated donor, whether 24 patients were
transplanted from a partly matched donor (7 patients had
disparities in A locus, 6 - in B locus, 5 - in C locus, 3 - in DRB1
locus, 2 – DQB1, and one patient had disparities in С
and DQB1.
6 patients had HLA-А*01:01/HLA-А*03:01 genotype (group 1)
and had highly negative results of allo-HSCT in comparison
with the rest ones (group 2).
Results: After the transplantation 5 of 6 patients in the
group 1 (83.3%) developed acute graft-versus- host disease
(GVHD) grade 2-4 and 4 of 6 (66.7%) were diagnosed with
acute intestinal GVHD resistant to systemic and topical
steroids. Chronic GVHD was observed in 5 patients of 6 in
the group 1 (83.3%). All patients in this group died during the
first year after allo-BMT due to complications.
In the 2 group 28 patients of 66 (42%) developed acute GVHD
grade 2-4, 11 patients (16.7%) had resistant form of GVHD.
Chronic GVHD was observed in 26 patients of 66 in the group
1 (39,4%). 1-year mortality was 9% (6 patients) in this group, 42

patients (63.6%) are still alive at the moment of analysis
(December 2015).

Frequency Group 1
(n = 6)

Group 2
(n = 66)

aGVHD 5 (83,3%) 28 (42%)
Refractory aGVHD
(GI involvement)

4 (66,7%) 11 (16,7%)

cGVHD 5 (83,3%) 26 (39,4%)
Mortality 6 (100%) 24 (36,4%)

Conclusion: Extremely negative results of BMT in the 1 group
possibly can be explained by the excess secretion of
proinflammatory cytokines, including TNFα after BMT and in
case of infectious complications (Clark R.E., Hermans J. et al,
2001; Tamouza R., Busson M. et al, 2015). In our opinion these
patients need more precise control for GVHD and further
evaluation.
References: HLA-A3 increases and HLA-DR1 decreases the
risk of acute graft-versus-host disease after HLA-matched
sibling bone marrow transplantation for chronic myelogenous
leukaemia.
Clark RE, Hermans J, Madrigal A, Nachbaur D, Kropshofer G,
Gratwohl A, Apperley J, Niederwieser D; Chronic Leukaemia
Working Party of the European Group of Blood and Bone
Marrow Transplantation. Br J Haematol. 2001 Jul;114(1):36-41.
Analysis of classical HLA haplotypes can predict outcomes of
haematopoietic stem cell transplantation.
Ryad Tamouza, Marc Busson, Wahid Boukouaci, Gerard Socie,
Dominique Charron. Tissue antigens, 2015, 85, 301-431.
Disclosure of Interest: None declared.
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Ex vivo expansion of cord blood progenitor cells:co-culture
effects of mesenchymal or endothelial cell layers
M. G. Iachininoto1, C. G. Valentini1, M. Bianchi1, N. Orlando1,
R. Di Blasi1, G. Massini1, L. Teofili1,*
1Catholic University, Transfusion Medicine Department,
Policlinico Gemelli, Roma, Italy

Introduction: The low content of hematopoietic progenitor
cells (HPCs) is the main drawback of cord blood (CB)
transplantation, leading to a higher incidence of engraftment
failure and transplantation-related mortality than in bone
marrow (BM) transplantation [1]. Various approaches have
been set to increase the dose of HPCs in the CB graft [2].
Among these, the “ex vivo expansion” over an adherent layer
of mesenchymal stromal cells (MSCs), closely mimics physio-
logic hematopoiesis and has been set also for clinical use [2,3].
Considering that cellular composition of bone marrow (BM)
hematopoietic niche consists, in addition to MScs, also of
endothelial cells [3], we evaluated the expansion of CB HPCs
cultured in presence of adherent MSC or endothelial cell
layers.
Material (or patients) and methods: MSCs were obtained
from healthy BM donors; endothelial cells (grown from
endothelial colony forming cells, ECFCs) were obtained from
CB, as previously described [4]. CB CD34+ cells were isolated
by immunomagnetic method (Stemcell Technologies Ottawa,
Canada) and seeded at 2X10e4 cells/ml over MSCs or ECFCs [5]
in serum free medium (Stem Span, Stemcell Technologies)
containing SCF, GM-CSF, Flt3-ligand (all 100ng/ml) and Tpo (50
ng/ml) (all growth factors purchased from Miltenyi Biotec,
Germany). At baseline an after 7 days of cultures, adherent and
non-adherent cells were recovered, counted and plated at
1x10e3 /ml in 35mm culture dish in MethoCult classic medium
(Stemcell Technologies).
Results: Both types of 7- day cultures supported a significant
expansion of the number of cells, without significant
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differences between ECFC and MSC cultures (795.000+147.560
versus 672.500+113.250, P= 0250; Figure 1). The clonogenic
cell output, however was significantly higher in MSC cultures.
In particular, BFU-E and most immature CFU-GEMM were more
abundantly recovered from MSC cultures.
Conclusion: These data suggest that endothelial cells are not
necessary for an otimal HPC ex vivo expansion.
References: 1. Zhang H, Chen J, Que W. A meta-analysis of
unrelated donor umbilical cord blood transplantation versus
unrelated donor bone marrow transplantation in acute
leukemia patients. Biol Blood Marrow Transplant. 2012;
18:1164-73.
2. Pineault N, Abu-Khader A. Advances in umbilical cord blood
stem cell expansion and clinical translation. Exp Hematol.
2015;43:498-513.
3. Morrison SJ1, Scadden DT. The bone marrow niche for
haematopoietic stem cells. Nature 2014; 505: 327-334.
4. Teofili L, Martini M, Nuzzolo ER, et al. Endothelial progenitor
cell dysfunction in myelodysplastic syndromes: possible
contribution of a defective vascular niche to myelodysplasia.
Neoplasia. 2015;17:401-9.
Disclosure of Interest: None declared.

P071
Haploidentical T-cell replete hematopoietic
transplantation conditioned with thiotepa-busulfan-
fludarabine (TBF) followed by high-dose
cyclophosphamide and tacrolimus as graft versus host
disease prophylaxis in 33 patients with myeloid disease
A. Esquirol1,*, M. J. Pascual2, M. Ortiz2, J. L. Piñana3, C. Ferra4,
G. Irene1, I. Vilades2, S. Brunet1, R. Martino1, J. Sierra1
1Hematology department, Hospital de la Santa Creu i Sant Pau,
Barcelona, 2Hematology department, Hospital Regional Univer-
sitario, Malaga, 3Hematology department, Hospital clinico
universitario, Valencia, 4Hematology department, Hospital Uni-
versitari Germans Trias i Pujol, Badalona, Spain

Introduction: Hematopoietic stem cell transplantation (HSCT)
is an effective therapy for a variety of severe hematological
diseases, among them myeloid malignancies. In patients
without an HLA-identical sibling, the procedure is limited by
the time spent to identify an unrelated and by the stem cell
dose of umbilical cord blood units. In the last decade,
haploidentical family transplantation followed by high dose
of cyclophosphamide as GvHD prophylaxis (haplo-Cy) has
been growing as a suitable option. We analyse here the
outcome of this approach in a series of AML and MDS patients.
Material (or patients) and methods: Thirty-three patients
whit acute myeloid leukaemia (AML, n= 16) and myelodys-
plastic syndrome (MDS, n=17) without HLA-matched sibling
or unrelated donor, received a haplo-Cy between 04/13 and
06/15 using the same protocol in 4 Spanish hospitals. High-
dose conditioning regimen included thiotepa 5 mg/kg x 2 days
(-7 and -6), fludarabine 50 mg/m2 x 3 days (-5, -4 and -3) and
busulfan 1 mg/kg/6 h x 3 days or its equivalent IV dose (day -5,
-3 and -2). In patients older than 55 years busulfan
administration was limited to two days. Graft versus host
disease (GvHD) prophylaxis consisted of cyclophosphamide
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50 mg/kg on day +3 and +4, and tacrolimus continuous iv
infusion from day +5 and adjusting for blood levels 5-10 ng/l.
Outcomes analysed were overall survival (OS), progression free
survival (PFS); and cumulative incidences (CI) of GvHD, relapse
and non-related mortality (NRM).
Results: Median ages were 51 (range 34-69) and 56 (range
36-69) years in the AML and MDS groups, respectively;
62% and 35% patients on each category were male. AML
were more frequently transplanted in first or second complete
remission compared to those with MDS (81.3% vs 23.5%,
p:0.001) whom mainly received the procedure for stable
non-progressing disease (41.2%). No statistically differences
were observed in other clinical characteristics including
disease risk index, EBMT score, conditioning intensity regimen
and stem cell source. 7 patients had previously received an
allogeneic stem cell transplantation. Median follow up was
223 days.
At 1 year, the outcomes in AML and MDS were 83+11% and 64
+13% OS, 67+13% and 56+14%% PFS respectively. CI of
relapse was 29% in AML and 14% in MDS. CI of NRM was 6%
and 28% respectively.
CI of grade 2-4 acute GvHD were 12% (AML) and 18% (MDS)
and limited and extensive chronic GvHD were 20% and 10%,
respectively, in the AML group and 34% and 24% in the MDS
group. Only one patient died as consequence of refractory
acute GvHD in the overall.
Conclusion: Haploidentical family transplant with TBF con-
ditioning regimen and high dose of cyclophosphamide
followed by only tacrolimus as GvHD prophylaxis had
encouraging results in AML and MDS, with low incidence of
moderate to severe acute GvHD. Of note, NRM was only 6% at
1 year in AML patients. Longer follow-up is necessary to
evaluate the CI of relapse after the procedure.
Disclosure of Interest: None declared.
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Marrow-Derived Graft Composition and Myeloablative
Haploidentical Transplant with Post-Transplant
Cyclophosphamide: CD4+ T Cell Count Strongly Influences
Survival Outcomes
A. Mussetti1,*, A. Dodero1, L. farina1, C. De Philippis1,2, C. Carniti1,
L. Pappalettera1,2, P. Longoni1, P. Corradini1,2
1Adult Hematology and Stem Cell Transplantation, Istituto
Nazionale dei Tumori, 2Dipartimento di Oncologia, Università
degli Studi di Milano, Milano, Italy

Introduction: We report the results of myeloablative (MAC)
haploidentical hematopoetic cell transplant (haplo-HCT) with
post-transplant cyclophosphamide (PT-Cy) in a retrospective
cohort of hematological patients. Graft cell composition (CD34+,
CD4+, CD8+, CD19+, CD56+) was analyzed and correlated to
survival outcomes.
Material (or patients) and methods: Twenty-six patients
(median age 47 years, range 19-69) undergoing MAC haplo-
HCT from April 2012 to September 2015 are included in this
retrospective analysis. Six patients (23%) had a myeloid
malignancy while 20 patients (77%) a lymphoid tumor. Sixteen
patients (62%) had a chemosensitive disease at time of
transplant. Nine patients (36%) were in complete response,
7 (26%) in partial response, 5 (19%) in stable disease and 5
(19%) in progressive disease. All patients received marrow
unmodified grafts from a haploidentical donor [9 sons (35%),
13 siblings (50%), 4 parents (15%)]. Two types of myeloablative
conditioning regimen were used: thiotepa/fludarabine/cyclo-
phospahmide/TBI 2 Gy was used in 12 patients (46%),
thiotepa/fludarabine/busulphan in 10 patients (39%). Myco-
phenolate mofetil was associated to cyclosporine in 15
patients (58%) or tacrolimus in 11 patients (42%). Analysis
were performed as of November 2015. Overall Survival (OS)
and Progression Free Survival (PFS) were performed with
Kaplan-Meier analysis. Neutrophil engraftment, platelets engraft-
ment, acute graft versus host disease (aGVHD), chronic graft versus
host disease (cGVHD), Non Relapse Mortality (NRM) and Relapse

Incidence/Progression (RI/POD) were obtained with competing risk
analysis. Kaplan-Meier survival curves and a logrank test were used
to compare survival outcomes based on patient, disease and
transplant characteristics.
Results: Neutrophil and platelets engraftment cumulative
incidence at day +30 were 88%(95%CI: 68-96) and
77%(95%CI:55-89). Grade II-IV aGVHD cumulative incidence
at day +100 was 18%(95%CI:5-37)while cGVHD at 1 year was
15% (95%CI:5-32). TRM and RI/POD at 18 months were 16%
(95%CI:5-33) and 37%(95%CI:17-57) respectively. With a
median follow-up in survivors of 17 months (range 1-41
months), the 18-month PFS and OS were 39%(95%CI: 19-59%)
and 69%(95%CI:45-84) respectively. In univariate analysis, a
CD4+ graft count 420x106/kg was associated with a
prolonged 18-month PFS [61%(95%CI29-82) vs 0%,
P = o0.01](figure 1), 18-month OS [93%(95%CI59-99) vs 37%
(95%CI7-68), P = 0.03] and a decreased TRM [0%vs36%(95%
CI9-65), P = 0.01]. CD34+ count44x106/kg was associated with
a decreased TRM[0%vs31%(95%CI9-58), P = 0.03]. Age450
years and a Disease Risk Index41 were associated with a
worse PFS and OS.
Conclusion: In the setting of myeloablative haplo-HCT with
PT-Cy and marrow-derived graft, higher CD4+ T cell count is
strongly associated with improved survival outcomes probably
due to a decreased TRM. We are currently performing a
specific flow cytometric analysis in order to better understand
the role of CD4+ T cell subsets in the graft.
Disclosure of Interest: None declared.
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Comparable Outcome in Children with Acute Leukemia
Given Hematopoietic Stem Cell Transplantation (HSCT)
either from an HLA-Compatible Sibling, an Unrelated
Donor (UD) or an HLA-Haploidentical Relative after Alpha/
Beta T-Cell Depletion
A. Bertaina1,*, B. Lucarelli1, D. Pende2, D. Pagliara1, P. Merli1,
M. Falco3, R. Masetti4, R. Rondelli5, V. Bertaina1, V. Cirillo6,
L. P. Brescia1, G. Li Pira1, M. Andreani7, L. Grapulin8,
M. Montanari9, L. Moretta10, F. Locatelli1,11
1Hemato-Oncology, Bambino Gesu' Children's Hospital, Rome,
2Laboratory of Immunology, IRCCS AUO San Martino-IST,
3Laboratory of Immunology, Giannina Gaslini Hospital, Genova,
4Hemato-Oncology, Ospedale Sant'Orsola Malpighi, 5Hemato-
Oncology, Sant'Orsola Hospital, Bologna, 6Hemato-Oncology,
Bambino Gesù Children's Hospital, 7Laboratory of HLA typing,
Fondazione IME, 8Radiotherapy, University of Rome La Sapienza,
9Hemato-Onclogy, Bambino Gesù Children's Hospital, Rome,
10Immunology, Bambino Gesu' Children's Hospital, Roma,
11Pediatrics, University of Pavia, Pavia, Italy

Introduction: Allogeneic HSCT from an HLA-haploidentical
relative (haplo-HSCT) is now considered a suitable option for
children with acute leukemia (AL) either relapsed or at high
risk of treatment failure. We recently developed a novel
method of negative depletion of α/β T cells, which was shown
to be more effective than positive selection of CD34+ cells for
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protection against infections. Here we report the comparison
of the outcome of 80 children with AL given haplo-HSCT after
α/β T-cell depletion (group 1) with that of patients
transplanted from an HLA-identical sibling (group 2) or an
UD (group 3) in the same time period.
Material (or patients) and methods: All children were
affected by AL and were transplanted at the Bambino Gesù
Children’s Hospital in Rome, Italy, between December 2010
and September 2014; 80 patients were enrolled in group 1, 41
in group 2 and 51 in group 3, respectively. Patients received
haplo-HSCT in the absence of suitable conventional donor
or if affected by rapidly progressive disease not permitting
time to identify an UD. Clinical characteristics of patients
assigned to the 3 groups and those of their donor are shown
in Fig 1. All children were given a fully myeloablative regimen.
No group 1 patient was given any post-transplantation GvHD
prophylaxis, while patients of group 2 and 3 were given
Cyclosporine-A and short-term methotrexate. Group 1 and 3
patients received ATG Neovis (4 and 5 mg/Kg/day, respec-
tively) from day -5 to -3 for preventing both graft rejection
and GvHD.
Results: All group 2 patients had sustained engraftment of
donor cells, while 1 patient in the group 3 and 2 in group 1
experienced primary graft failure. The CI of acute GvHD was
30%, 41% and 42%, respectively (P =NS). However, while none
of the group 1 children had either gut or liver involvement, the
incidence of visceral acute GvHD of group 2 and 3 patients
was 17% and 16.3%, respectively ( p40.001). The CI of chronic
GvHD was significantly lower in group 1 children than in those
of groups 2 and 3 (5.4% vs. 18.9% and 23.5%, respectively,
P= 0.02); none of the 4 group 1 patients experiencing chronic
GvHD had the extensive form of the disease. Four, 1 and 6
children of patients assigned to group 1, 2 and 3, respectively,

died for transplant-related causes leading to a CI of TRM of 5%,
2.4% and 11.8% respectively (P=NS). Relapse was the main
cause of treatment failure and occurred at a comparable
CI in all the 3 groups (21.9% vs. 32.2% and 22.2%, respectively,
P =NS). With a median follow-up of 30 months, the
3-year probability of EFS was similar in the 3 groups (73.1%
vs. 66.1% and 65.4%). In multivariate analysis, a TBI-containing
regimen was the only variable favourably influencing EFS of
group 1 children (hazard ratio 2.93, 95% Confidence Interval
1.24-6.95). No variable influenced EFS of group 2 and 3
patients.
Conclusion: These data indicate that haplo-HSCT after α/β
T-cell depletion is associated with a risk of TRM and leukemia
recurrence comparable to that of transplantation from an HLA-
identical sibling or an UD, this translating in a similar
probability of EFS. In view of the absence of visceral acute
GvHD and of the low incidence of chronic GvHD, this
transplant option has to be considered a competitive
alternative for children with AL in need of an allograft.
Disclosure of Interest: None declared.
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Graft Versus Host Disease and Relapse Free Survival in 470
Patients With Aml or Raeb Grafted from Sibling, Unrelated
or Haploidentical Donors
A. Bacigalupo1,*, C. Di Grazia2, S. Geroldi2, S. Luchetti2,
T. Lamparelli2, F. Gualandi2, S. Bregante2, A. M. Raiola2,
A. Dominietto2, R. Varaldo2, A. Ghiso2, S. Sica1, M. T. van Lint2
1Istituto di Ematologia, Fondazione Policlinico Universitario
Gemelli, Universita’ Cattolica del Sacro Cuore, Rome, 2Divisione
Ematologia e Trapianto di Midollo, IRCCS San Martino-IST,
Genoa, Italy

Introduction: Background. Survival free of relapse and graft
versus host disease (GRFS), has been proposed as a composite
end point of outcome for patients undergoing an allogeneic
hemopoietic stem cell transplant (HSCT) (Blood 2015;
125:1333).
Aim of the study. To assess GRFS in patients with acute myeloid
leukemia (AML) or refractory anemia with excess blasts (RAEB)
undergoing HSCT from different donor types.
Material (or patients) and methods: Patients. Patients
eligible for this study had acute myeloid leukemia (AML)
(n= 310) or refractory anemia with excess blasts (RAEB)
(n= 160), and were grafted between 2001 and 2014,
from HLA identical sibling (SIB, n= 177), matched unrelated
donors (MUD, n= 55), mismatched UD (mmUD, n= 66),
unrelated cord blood units (CB) (n=65) or family haploiden-
tical (HAPLO, n= 107) donors. GvHD prophylaxis was as
follows: cyclosporine methotrexate, in SIB; CyA+MTX and
anti-thymocyte globulin (ATG) in MUD, mmUD and CB; CyA
+mycophenolate+post-transplant cyclophosphamide (PT-CY)
in HAPLO.
HAPLO and SIB patients were significantly older (44 and 47
years) as compared with matched UD (35 years) mmUD (36
years) or CB. Phase of the disease was comparable in the 5
groups with patients coming to transplant with active disease
ranged between 29% (SIB) and 47% (mmUD) (P= 0.1). The
proportion of patients receiving a myeloablative conditioning
regimen was highest in HAPLO grafts (100%) and lowest in SIB
(58%) ( p40.001).
Results: Results. The incidence of acute GvHD grade III-IV was
7% in SIB, 4% in MUD, 9% in mmUD and 3% in HAPLO and 1%
in CB (P = 0.1); moderate-severe chronic GvHD was seen
respectively in 25%, 20%, 13%, 22%,15% (P= 0.2). similarly
the incidence of moderate-severe chronic GvHD was 25%,
20%, 13%, 23% respectively (P = 0.2). The cumulative inci-
dence of transplant related mortality was 17% in SIB, 36%
in MUD, 44% in mmUD, 13% in HAPLO and 37% in CB
( p40.0001); the cumulative incidence of relapse was instead
significantly higher in SIB transplant (39%) as compared to
MUD (22%), mmUD (23%), HAPLO (24%) and CB (29%)
(P = 0.002).
The actuarial 2 year survival (OS) was 60%, 50%, 40%, 63%,
44% in the 5 groups respectively. The actuarial 2 year GRFS
was 37% in SIB, 33% in MUD, 30% in mmUD, 49% in HAPLO
and 39% in CB (P = 0.1). The difference in 2 year GRFS
between HAPLO and the other donor sources is statistically
significant (P = 0.01); the difference in favour of HAPLO was
particularly evident in patients with active disease at
transplant (P = 0.01) as compared to patients in remissi
on (P = 0.1). In a multivariate Cox analysis on GRFS, HAPLO
grafts remained superior to other donor types (P = 0.002),
together with disease phase ( p40.0001); donor recipient
age - gender and intensity of the conditioning regimen were
not predictive.
Conclusion: Conclusions. This study shows that transplants
from HAPLO donors with PT-CY, for AML/RAEB yields survival
free of GvHD and relapse, superior to transplants from other
donor types. Whether this is the result of a different GvHD
prophytlaxis in HAPLO, could be tested by using the same
regimen (CyA+MMF+PT-CY) prospectively in different
donor types.
Disclosure of Interest: None declared.
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Tandem Autologous-Haploidentical Stem Cell
Transplantation for High Risk Lymphoma Patients
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R. Devillier2, D. Coso2, M. Balzarotti1, C. Chabannon4,5,6,
J. El-Cheikh2, C. Carlo-Stella1, A. Santoro1, R. Bouabdallah2,
D. Blaise2,5,6
1Humanitas Cancer Center, Istituto Clinico Humanitas, Rozzano,
Italy, 2Department of Hematology, Transplantation Program,
Institut Paoli Calmettes, Marseille, France, 3Biostatistic Unit,
Humanitas Clinical and Research Center, Rozzano, Italy, 4Cell
Therapy Unit, Institut Paoli Calmettes, 5Aix-Marseille Université,
6Centre de Recherche en Cancérologie de Marseille (CRCM),
Marseille, France

Introduction: The aim of our study was to evaluate the
feasibility and the outcome of the strategy associating
debulking with high-dose chemotherapy (HDC) followed by
autologous stem cell transplantation (ASCT) and subsequent
allogeneic haploidentical SCT (tandem auto-haplo) in high risk
lymphoma patients.
Material (or patients) and methods: We treated 26
consecutive adult patients with tandem auto-haplo at two
centers. The criteria for receiving tandem auto-haplo were:
lymphomas refractory to first-line therapy, less than complete
remission after first salvage treatment, relapse after prior ASCT,
multiple relapses, histology of transformed follicular, mantle-,
T- and NK-cell lymphoma.
Results: 26 consecutive patients with HL (n= 18) and NHL
(n= 8) transplanted from April 2009 to August 2015 were
retrospectively identified. The median age at ASCT was 37
(range: 20-61). The median interval between auto and haplo
was 63 days (40-407). 6 patients received BEAM (or BEAM-like
regimens) and 19 high-dose Melphalan (HD-Mel, 200 mg/m2);
one patient received Carmustine/Thiotepa. Extra-
hematological toxicities were as usual, without significant
differences between BEAM (or BEAM-like regimens) and HD-
Mel groups (P = 0.59 and 0.56, respectively). Among the 21
patients with active disease before ASCT, the overall response
rate was 100%, and those in CR were 5 (19%). For the haplo
phase, the stem cell source was bone marrow (n= 17) or
peripheral blood (n=9). All conditioning regimens were
reduced-intensity. The 1-y cumulative incidence of
transplant-related mortality (TRM) was 16% (1-30, n= 4). 4
toxic deaths occurred: viral pneumonia (n= 2), fungal pneu-
monia (n=1) and multi-infection (n= 1). The 3-y overall
survival (OS) of the entire cohort was 66% (95% CI: 47-86),
the 3-y progression-free survival was 59% (40-79). The
cumulative incidences of acute graft-versus-host disease
(aGVHD) grade 2-4 and chronic GVHD were 29% (10-47) and
9% (0-22), respectively. No significant difference between
BEAM (or BEAM-like regimens) and HD-Mel group was
observed for OS (83% and 60% respectively, P = 0.46) or TRM
(17% and 16%, P= 0.88).
Conclusion: The tandem auto-haplo seems to be an effective
therapeutic strategy in those lymphoma patients whose
prognosis is expected to be unsatisfactory with ASCT alone
and who lack a HLA-identical sibling or a matched-unrelated
donor within appropriate timing. The toxicity after haplo was
not enhanced.
Disclosure of Interest: None declared.
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P076
Mother donors improve outcomes after HLA
haploidentical T cell-depleted hematopoietic
transplantation: A Retrospective Study by the Cell Therapy
and Immunobiology Working Party of the EBMT
A. Velardi1,*, D. Ziagkos2, A. van Biezen2, L. Ruggeri1, M. Merluzzi1,
A. Bondanza3, F. Ciceri3, T. Klingebiel4, Y. Koc5, H. Veelken2,
F. Locatelli6,7, W. Arcese8, B. Gruhn9, F. Salvi10, C. Bonini3,
J. Van Rood11
1Division of Hematology and HSCT Programme, University
of Perugia, Perugia, Italy, 2Leiden University Medical Center,
Leiden, Netherlands, 3Ospedale San Raffaele, Milano, Italy,
4Universitätsklinikum, Goethe Universität, Frankfurt, Germany,
5Medical Park Hospitals, Antalya, Turkey, 6Ospedale Pediatrico
Bambino Gesù, Roma, 7University of Pavia, Pavia, 8Tor Vergata
University, Roma, Italy, 9Jena University Hospital, Jena, Germany,
10HSS Antonio e Biagio, Alessandria, Italy, 11Europdonor
Foundation, Leiden, Netherlands

Introduction: Trans-placental trafficking of maternal and fetal
cells during pregnancy establishes long-term, reciprocal micro-
chimerism in both mother and child. As a consequence, the
immune system of the mother may become sensitized to
paternal histocompatibility antigens. In fact, antibodies
directed against paternal HLA-antigens (van Rood JJ et al.,
Nature 181:1735, 1958) and T lymphocytes directed against
paternal major and minor histocompatibility antigens (van
Kampen CA et al., Hum Immunol 62:201, 2001; Verdijk RM
et al., Blood 103:1961, 2004) were detected in multiparous
women. More recently, it was hypothesized that mother’s
“exposure” to paternal HLA haplotype antigens during
pregnancy may affect transplantation outcomes when the
mother acts as donor for the child. Indeed, survival after T cell-
depleted HLA haploidentical haematopoietic transplantation
was improved using the mother as donor (vs all other family
members) (Stern et al., Blood 112:2990, 2008). However,
maternal donors were associated with increased incidence of
GvHD and decreased survival after un-manipulated (i.e., T cell-
replete) HLA haploidentical transplants (Wang Y et al., Blood
124:843, 2014).
Material (or patients) and methods: A retrospective EBMT
registry-based study was performed in a combined series of
adult (n= 333) and pediatric (n=105) patients with acute
leukemia (AML= 268, ALL = 160, Mixed phenotype = 10).
Seventy-eight percent of patients received ex-vivo T cell
depleted transplants, 22% received in-vivo T cell-depleted
transplants.
Results: As preliminary analyses showed transplantation
outcomes from family members other than mothers did not
differ from one another, such transplants were combined for
analyses. When compared with transplantation from all other
family members (n=338), transplantation from mother donors
(n=100) was associated with better relapse-free survival
(RFS) (43% vs 21%, P40.001), and trends towards lower
relapse incidence (RI) (28% vs 39%, P= 0.07) and non-relapse
mortality (NRM) (29% vs 39%, P = 0.08). Multivariate analyses
showed transplantation from mother donors was an indepen-
dent factor predicting better RFS (other donors vs mothers: HR:
1.42; CI: 1.01-2.00; P = 0.043) and lower RI (other donors vs
mothers: HR: 1.85; CI: 1.12-3.06; P = 0.016). In addition,
transplantation in relapse (vs remission) predicted worse RFS
(HR: 2.36, CI: 1.83-3.04, P40.001), higher RI (HR: 3.29, CI: 2.29-
4.73, P40.001) and higher NRM (HR: 1.70, CI: 1.19-2.43,
P= 0.003). Age ≥ 18 (vso18) adversely impacted RFS (HR:
1.40, CI: 1.00-1.95, P = 0.049) and NRM (HR: 3.01, CI: 1.73-5.23,
P40.001).
Conclusion: Our retrospective analyses in 438 HLA haploi-
dentical T cell-depleted hematopoietic transplants for
acute leukemia patients (pediatric and adult) show that
transplantation from mother donors, when compared with
transplantation from any other family member, is an
independent factor predicting better outcomes, i.e., better
RFS and lower RI. Mothers should therefore be preferred when

selecting an HLA haploidentical family donor. Further clinical
and preclinical studies are needed to unveil the mysteries
underlying mother-to-child immune interaction during preg-
nancy and its bearing on the reproductive success of the
human species.
Disclosure of Interest: None declared.

P077
Recovery of CMV Specific T Cells Following Alternative
Donor Allogeneic Transplant with Post-Transplant
Cyclophosphamide
L. Lamb1, A. Saad1, S. Mineishi1, S. Langford1, A. Di Stasi1,*
1Medicine, UNIVERSITY OF ALABAMA AT BIRMINGHAM, Birming-
ham, United States

Introduction: Post-HSCT high-dose cyclophosphamide (CY) is
a useful strategy for GvHD prophylaxis in patients who
receive allogeneic marrow grafts from alternative donors,
although delayed immune reconstitution can result, increasing
risk for CMV reactivation. We compared lymphocyte recovery,
CMV infection, and CMV-specific CD8+pp65+ recovery in
patients who received HPC-Apheresis grafts and high-dose
CY following haplo-identical (HAPLO), matched unrelated
donor (MUD), and mismatched unrelated donor (mMUD)
grafts to conventional matched related donor (MRD) graft
recipients.
Material (or patients) and methods: A total of 26 patients
(median age 49; range 20-72) n= 5 (HAPLO); 6 (MRD); 15
(MUD) were evaluated. All patients received busulfan or TBI
based conditioning. CY (50 mg/kg/day) was administered on
days 3 and 4 following HAPLO and on day 3 following MUD
transplant. Lymphocyte recovery and frequency of circulating
CD8+pp65+ T cells were assessed on post-HSCT days 30, 60,
and 90. Circulating anti-CMV T cell frequency was assessed by
single platform flow cytometry using a phycoerythrin-tagged
MHC dextramer against HLA-specific CMV pp65 peptides and
mAbs vs. CD3, CD8, CD4, CD16/56, and CD19. Anti-CMV CD8+
T cell immunity is defined as a CMV-dextramer positive count
≥7cells/ml. CMV reactivation was defined as a serologic titer
4500IU/mL.
Results: Day +30 T cell recovery was significantly faster in
MRD than CY-treated recipients (P= 0.015) due to more robust
CD8+ T cell recovery. CD4 T cell recovery remained incomplete
in all groups at day +180. NK cells recovered to normal
numbers at d+28 in all groups. Neither post-HSCT CY nor
donor source significantly impacted recovery of anti-CMV CD8
+ T cells (P= 0.8232). Excluding donors (D) and recipients (R)
that were both negative, CMV+ T cells recovery was complete
in 4/5 MRD, 7/14 MUD, and 3/5 HAPLO by d+100. Among MRD
recipients either D+ or R+ (n= 5), 2 patients showed CMV
reactivation within 40 days of transplant that was associated
with o7 CMV Dextramer (CMV/DEX)+ T cells on d+30. A high
(490/mL) CMV/DEX T cell response in one patient shortened
the duration of viremia to 10d and 3 patients showed no CMV
reactivation and a high CMV/DEX+ T cell response by d+60.
For HAPLO CMV D+ and/or R+ (n=5) recipients, 4 with o7
CMV/DEX+ T cells/mL at +30 experienced CMV reactivation
within 50d while a robust CMV/DEX+ T cell response by d+60
was associated with shorter duration of viremia. One patient
with o7/mL CMV/DEX+ T cells had CMV viremia for 36d. For
MUD CMV D+ and/or R+ recipients (n= 14), 3 showed CMV
reactivation within 50d of transplant - had o7/mL CMV/DEX+
T cells at d+30, and robust CMV/DEX+ T cell response on d+60
predicted shorter duration of viremia.
Conclusion: Neither post-HSCT CY nor donor source signifi-
cantly impacted the percentage of patients that recovered
anti-CMV CD8+ T cells at each time interval. Although not
completely protective against reactivation, CMV/DEX+
counts47/mL were associated with a shortened duration of
viremia while on antiviral therapy. Day +30 CMV/DEX+ counts
o7 cells were associated with increased risk of CMV
reactivation. This interim analysis suggests that CMV/DEX+ T
cell enumeration is a useful biologic correlate for determining
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clinical response to antiviral therapy, and that donor-derived
CMV specific T cell immunity is not further compromised
following high-dose CY in alternative donor HSCT.
Disclosure of Interest: None declared.

P078
Post-Transplant Cyclophosphamide Eliminates Mature
Donor NK Cells Infused with the Graft, Dampening NK Cell
Alloreactivity after Haploidentical HSCT
A. Russo1,2, G. Oliveira1,3, R. Greco2, V. Gambacorta1, N. Cieri3,
C. Toffalori1, L. Zito1, S. Piemontese2, M. Morelli2, F. Giglio2,
A. Assanelli2, M. T. Lupo Stanghellini2, C. Bonini3, J. Peccatori2,
F. Ciceri2, L. Vago1,2,*
1Unit of Immunogenetics, Leukemia Genomics and
Immunobiology, 2Unit of Hematology and Bone Marrow
Transplantation, 3Experimental Hematology Unit, San Raffaele
Scientific Institute, Milano, Italy

Introduction: The use of high-dose cyclophosphamide as
post-transplant Graft versus Host Disease (GvHD) prophylaxis
has revolutionized haploidentical hematopoietic stem cell
transplantation (haplo-HSCT), allowing the safe infusion of T
cell replete grafts. Post-transplant cyclophosphamide (PT-Cy)
selectively eliminates proliferating cells, including alloreactive
T cells.
Natural Killer (NK) cell alloreactivity has been demonstrated to
play a major role in T cell-depleted haplo-HSCT, but whether,
and how, PT-Cy affects NK cell reconstitution is to date
unknown.
Material (or patients) and methods: We analyzed the grafts
and serial peripheral blood (PB) and bone marrow (BM)
samples from 8 patients who received myeloablative haplo-
HSCT with peripheral blood stem cell (PBSC) grafts and PT-Cy,
sirolimus and mycophenolate as GvHD prophylaxis. To
characterize reconstituting NK cells, we designed a multi-
parametric flow cytometry panel comprising 27 markers
involved in target recognition, activation, maturation and
exhaustion. We used intracellular staining to determine the
frequency of Ki67+ proliferating cells and the expression of the
Aldehyde Dehydrogenase (ALDH) enzyme, known to confer
resistance to PT-Cy. Interleukin-15 (IL-15) serum concentration
was quantified using the Bio-Plex Pro Human Cytokine
4-plex assay.
Results: All patients received high numbers of mature donor
NK cells as part of the graft (median 17x106/kg), and donor-
derived NK cells were detectable at low counts as early as day
3 after HSCT and throughout the entire follow-up.
At day 3 after HSCT, all subsets of NK cells, including single
KIR+ alloreactive cells, were actively proliferating (61,14% of
Ki67+ cells), possibly driven by the high levels of IL-15 detected
in the patients' sera after conditioning (21 ± 6 pg/ml).
After PT-Cy infusion, a marked reduction in the frequency and
counts of proliferating NK cells was evident, suggesting
selective killing of dividing cells by PT-Cy. In line with this
hypothesis, NK cells from the graft and harvested from
patients at day 3 after HSCT showed no detectable ALDH
expression.
The phenotype of NK cells also changed upon PT-Cy
administration: whereas before the infusion they resembled
their mature counterparts from the graft, after PT-Cy an
immature phenotype, CD62L+NKG2A+KIR-, became preva-
lent, suggesting derivation from donor HSCs rather than
from infused NK cells. In line with these features, at day 30
we detected very low numbers of putatively alloreactive
single KIR+ NK cells, both in the PB and in the BM of the
patients.
Finally, we analyzed the impact of predicted NK alloreactivity
in an extended series of 64 patients who received haplo-HSCT
with PT-Cy, detecting no significant difference in progression-
free survival between patients with or without predicted
alloreactivity (43% vs 52% at 1 year after HSCT, P= 0.82).
Conclusion: Our data suggest that the majority of mature NK
cells infused with unmanipulated grafts is eliminated upon PT-

Cy administration and, as a consequence, that in this setting
NK cell alloreactivity might be blunted by the elimination of
donor single KIR+ cells and by the competition between
reconstituting NK and T cells. Still, the high levels of IL-15
detected in patients' sera at early time-points might provide a
biological rationale for the infusion of mature donor NK cells
early after PT-Cy administration.
Disclosure of Interest: None declared.

P079
An Accelerated CD8+, but Not CD4+, T-Cell Reconstitution
Associates with a More Favorable Outcome Following HLA-
Haploidentical HSCT: Results from a Retrospective Study
of the Cell Therapy and Immunobiology Working Party of
the EBMT
A. Bondanza1,*, L. Ruggeri2, D. Ziagkos3, C. Bonini1,
C. Chabannon4, N. Bootsman3, C. Knol3, L. De Wreede3,
N. Maddalena1, L. Crucitti5, L. Vago1, A. Carotti2, A. Terenzi2,
M. Merluzzi2, M. S. Massei2, L. Amico2, S. Piccinelli2, H. Veelken3,
Y. Koc6, P. Bader7, B. Gruhn8, F. Locatelli9, F. Ciceri10, A. Toubert11,
A. Velardi2
1San Raffaele University Hospital and Scientific Institute, Milano,
2Ospedale Santa Maria della Misericordia, Perugia, Italy, 3Leiden
University Medical Center, Leiden, Netherlands, 4Institut Paoli
Calmettes, Marseillle, France, 5University of Milano, Milano, Italy,
6Medical Park, Antalya, Turkey, 7Frankfurt Hospital, Frankfurt,
8Jena University Hospital, Jena, Germany, 9Ospedale Pediatrico
Bambino Gesù, Roma, 10San Raffaele Hospital Scientific Institute,
Milano, Italy, 11Paris-Diderot University, Paris, France

Introduction: HLA-haploidentical hematopoietic stem cell
transplantation (haplo-HSCT) is increasingly offered to patients
with high-risk acute myeloid (AML) or lymphoid leukemia
(ALL). Unfortunately, graft manipulation employed to overcome
the HLA barrier significantly delays immune reconstitution,
posing the patients at risk of infections. Accordingly,
non-relapse mortality after haplo-HSCT clearly extends
beyond day 100 post-transplant. Over the years, different
approaches have been investigated to speed-up immune
reconstitution. In the absence of validated immune biomar-
kers, it is however difficult to evaluate the clinical impact of
accelerated immune reconstitution.
Material (or patients) and methods: Among AML and ALL
patients in the EBMT database who underwent haplo-HSCT in
the period 2001-2012, criteria for study entry were survival
beyond day 100 and availability of differential immune-cell
counts (CD3+, CD4+, CD8+ T cells, CD19+ B cells, CD16+/CD56+
NK cells). Of 259 patients meeting these criteria (age 2-70,
median 33), 67 (26%) were children. The underlying disease
was AML in 162 cases (63%), while ALL in the remaining.
Fifty-two percent of patients were transplanted in CR1.
The graft was manipulated in 199 patients (78%), including
CD34-selection (50%), ex vivo T-cell depletion (15%) or
both (13%).
Results: The estimated overall survival at 2yrs was 43%. The
estimated cumulative incidence of death due to relapse was
33%, while that of death due to other causes was 35% (51% of
those were infections) The occurrence of grade III-IV GVHD and
of chronic GVHD was 9% and 18% (7% extensive), respectively.
Negative prognostic factors for overall survival were disease
state 4CR1 (P = 0.002) and CMV seropositivity (P = 0.009). By
day 100 post-transplant, patients reached the following
median immune-cell counts: 100 CD3+ T cells (range 0-
2576), 30 CD4+ T cells (0-1714), 48 CD8+ T cells (0-1880), 276
CD16+/CD56+ NK cells (18-3581), 21 CD19+ B cells (0-790).
Importantly, CD3+ counts above the first quartile (1Q) of the
entire data set (29 cells per microL) were significantly
associated with a better overall survival (P = 0.0005 by Log
rank) and a lower incidence of death due to causes other than
relapse (P = 0.002 by Gray test). The same held true for CD8+
counts (1Q: 15 cells per microL; P= 0.003 on overall survival;
P = 0.0004 on death due to other causes). None of the other
immune-cell counts analyzed correlated with clinical outcome.
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Strikingly, when challenged in multivariate analysis taking
into account age category, CMV seropositivity, graft manipula-
tion and CR1 status, CD3+ and CD8+ counts above the 1Q
adjusted to fit optimal cut-off points were still significantly
associated with a better overall survival (P= 0.006 and
P= 0.015, respectively), but only CD8+ values associated with
a lesser risk of death due to causes other than relapse
(P= 0.026).
Conclusion: Contrary to what is generally accepted, these
results indicate that an accelerated CD8+, but not CD4+,
T cell reconstitution associates with a more favorable
clinical outcome after haplo-HSCT. Moreover, they suggest
that yet to be validated CD8+ cut-off points, rather
than the commonly used arbitrary value of 200 CD4+ T cells
per microL, should be considered as surrogate biomarkers in
clinical trials.
Disclosure of Interest: None declared.
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Intrathecal infusion of haploidentical non-donor
lymphocytes for central nervous system leukemic relapse
after haploidentical hematopoietic stem cell
transplantation: a case report
A. Mayumi1,*, A. Sawada1, A. Ioi1, K. Higuchi1, M. Shimizu1,
M. Sato1, M. Yasui1, M. Inoue1
1Department of Hematology and Oncology, Osaka Medical
Center and Research Institute for Maternal and Child Health,
Izumi, Japan

Introduction: Relapse of leukemia in the central nervous
system (CNS) after conventional treatments is difficult to treat
and associated with poor prognosis. The effectiveness and
safety of human leukocyte antigen (HLA)-mismatched donor
lymphocytes infusion for leukemia has been reported.
For pediatric patients with cerebrospinal fluid (CSF) dissemina-
tion of medulloblastoma, intrathecal (IT) infusion of haploi-
dentical peripheral blood lymphocyte lymphokine-activated
killer cells proved effective in several cases without
severe adverse events. We performed IT infusion of haploi-
dentical non-donor lymphocytes for relapsing CNS leukemia
after haploidentical hematopoietic stem cell transplantation
(HSCT).
Material (or patients) and methods: A 13-year-old girl (HLA-
A31+) was diagnosed as relapsing from Philadelphia
chromosome-positive acute mixed phenotype leukemia in
CNS after receiving chemotherapy, tyrosine kinase inhibitors,
haploidentical HSCT from her father (HLA-A31-), and craniosp-
inal irradiation. We received approval from our Ethical Review
Board for IT infusion therapy of haploidentical non-donor
lymphocytes, and obtained informed consent from her and
her parents. Peripheral blood mononuclear cells (PBMCs) were
obtained from her mother (HLA-A31+), as a haploidentical
non-donor. PBMCs were administered by IT weekly using
lumbar puncture.
Results: Diagnostic lumbar puncture revealed a CSF nuclear
cell count (NCC) of 12/μl, 29.4% of which exhibited chimerism
based on XY-fluorescent in situ hybridization (FISH) analysis
and 29.0% exhibited a BCR/ABL FISH signal, although no
mass was observed in images. CD3+ T cells (2.1x107) were
infused by IT injection. Examination of CSF before and one
week after the first IT infusion showed NCC had increased from
8/μl to 303/μl, with recipient chimerism and BCR/ABL
transcript signal barely detectable, decreasing from 88.9% to
0.0% and from 26.8% to 0.6%, respectively. Furthermore,
HLA-A31+/CD3+ T cells were not detected and the proportion
of CSF CD3+/HLA-DR+T cells had increased at one week
post-IT. These results indicate the mother-infused lymphocytes
did not survive and lymphocytes of her father, a haploidentical
HSCT donor, had migrated to CSF and become activated.
We repeated IT infusion seven times without increasing
cell quantity. CSF contained 40–70/μl NCC, recipient chimer-
ism less than 1.0%, and a BCR/ABL transcript signal of
around 2.0%. The patient showed partial remission for two

months following therapy. After a second IT infusion,
persistent headache and malaise had disappeared,
although a mild transient headache was observed as a
side effect. No graft-versus-host disease was observed during
the observation period, and good quality of life was
maintained.
Conclusion: To control leukemic CNS dissemination, it is
important to manage the possibility of graft-versus-leukemia
effects that might result from using haploidentical non-donor
lymphocytes. Long-term observation is necessary to verify the
sustainability and potential long-term complications of this
effect.
Disclosure of Interest: None declared.
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CD3/CD19 depleted haploidentical stem cell
transplantation in sickle cell disease: How to ‘cure’mixed
chimerisms
B. Pfirstinger1,*, J. Föll1, S. Corbacioglu1
1Pediatric Hematology, Oncology and Stem Cell Transplantation,
University Childrens Hospital REGENSBURG, Regensurg, Germany

Introduction: T-depleted haploidentical stem cell transplanta-
tion (T-haplo-SCT) is a well-established treatment option in
experienced transplant centers in particular for children. Sickle
cell disease (SCD) is one of the most devastating hematolo-
gical malignancies, an inherited disorder with an estimated
incidence of over 350.000 affected newborns per year
worldwide. Despite significant improvements in the suppor-
tive management of SCD-related complications, the disease
cause substantial morbidity and mortality with reduced life
expectancy. Allogeneic haematopoetic stem cell transplanta-
tion (SCT) is currently the only curative therapy for SCD and
offered only if a matched sibling donor (MSD) or unrelated
donor (MUD) is available. For the treatment of sickle
cell disease (SCD) T-haplo-SCT can evolve to the treatment
option of choice not only for those without a compatible
donor. With transplant related mortality being an inacceptable
outcome in hemoglobinopathies, graft-versus-host-disease
(GvHD) is the worst transplant related morbidity (TRM). With
these priorities T-haplo-SCT is can be the prioritized ther-
apeutic option due to the lowest incidence of GvHD. But in
T-haplo-SCT mixed chimerism and graft rejection remain the
major drawbacks in particular in heavily pre-transfused
patients.
Material (or patients) and methods: Here we report of 2
male patients (age 4 & 16 years) with homozygous SCD and a
high degree of disease burden, transplanted from haploiden-
tical donors. Both patients suffered from multiple pain crises,
several multifocal bone infarcts and an accelerated transcranial
doppler sonorgraphy (TCD) 4200cm/s as indication for SCT.
The donors were the mother in the 4 yrs old and the father in
the 16 yrs old, respectively.
Results: Conditioning consisted of ATG (Fresenius; upfront),
Thiotepa (10), Fludarabin (160) and Treosulfan (46) both.
One patient received additionally a total nodal irradiation (TDI)
due to homo-/heterozygous HLA-constellationwith high risk
for graft rejection. Peri- and post-transplant immunosuppres-
sion consisted of CSA and MMF in one patient and of
Tacrolimus plus MMF in the other patient. One patient
achieved a full chimerism at day +39 but showed an almost
rejection within days with a drop in chimerism of o30% after
discontinuation of MMF on day+ 40. With the restart of MMF
we could observe a promptly increasing chimerism up to 96%
associated with a drop of the total lymphocyte count and a
slow but steady recovery of donor derived CD3+ T cells. The
second patient with his very high risk of rejection received
Tacrolimus/MMF as immunosuppressive agent and achieved
an almost full chimerism of 98% on day +26. But also within
days his chimerism dipped to 53%. Tacrolimus was then
replaced with CSA and steroids were added to MMF which
resulted in a steadily increasing and then stable chimerism
above 85%.
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Conclusion: Next to viral infections mixed chimerism and
rejection is the major drawback in T-haplo-SCT in particular in
heavily pre-transfused patients. In paradox to the usual
abrogation of immunosuppression +/- DLI we increased the
immunosuppression under the impression of an immature
donor T-cell graft and observed that in T-haplo-SCT a mixed
chimerism and imminent graft loss can be recuperated via a
prolonged or intensified immunosuppression with an unex-
pectedly low risk for viral complications in this particular
patient population.
Disclosure of Interest: None declared.
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Haploidentical donors for allogeneic stem cell
transplantation in Hodgkin lymphoma (HL): a
retrospective analysis of the EBMT Lymphoma Working
Party and the Spanish Group of Stem Cell Transplantation
(GETH)
C. Martinez1,*, J. Gayoso1, C. Canals2, H. Finel3, A. Bacigalupo3,
K. Peggs3, N. Milpied3 on behalf of LWP, EMBT, and GETH,
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N. Fegueux3, G. Gutierrez-García4, S. Mackinnon3, M. Potter3,
B. Afanasyev3, J. Sierra4, R. Malladi3, M. A. Sanz4, N. H. Russell3,
W. Arcese3, P. Dreger3, A. Sureda3 on behalf of Lymphoma
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1Hematology, LWP, EBMT, GETH, 2Hematology, 3LWP, EBMT,
4LWP, EBMT, GETH, Barcelona, Spain

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (alloHSCT) is considered the standard of care for patients
with HL that relapse after autologous HSCT. Fit patients with
chemosensitive disease can benefit from alloHSCT using and
identical sibling (SIB) or matched-unrelated (MUD) donors;
however, restricted availability of a suitable SIB or MUD limits
its use. Recently, encouraging results have been obtained
using haploidentical donors (HAPLO) and post-transplantation
cyclophosphamide (PTCy) as GVHD prophylaxis. Because
information regarding the results of alloHSCT using alternative
donors is still scarce, we aimed to compare outcome of HAPLO
transplants with conventional SIB and MUD for HL.
Material (or patients) and methods: Information of patients
older than 17y with HL who received an alloHSCT from a SIB,
MUD, or a PTCy-based HAPLObetween 2010-2013 was down-
loaded from the EBMT and GETH databases.
Results: 709 patients with HL were identified meeting the
inclusion criteria. 338 received a transplant from a SIB donor,
273 from a MUD, and 98 from HAPLO. In comparison to SIB
and MUD, a significant higher number of patients treated with
alloHSCT from HAPLO donors received reduced intensity
conditioning (RIC) regimens (69% and 69% vs. 90%, respec-
tively, P40.001), bone marrow stem cells (10% and 11% vs.
61%, respectively, P40.001), and female donors (45% and 23%
vs. 55%, respectively, P40.001). Other variables such as sex,
age, performance status, refractory HL, and previous auto-
logous SCT were balanced. Median follow-up after alloHSCT
for all patients was 20.6 months (1-67). The 2-year probabilities
of overall survival (OS) and progression-free survival (PFS) were
70% and 36% after SIB transplant, 61% and 44% after MUD,
and 66% and 46% after UCB, respectively. The 2-year
probabilities of non-relapse mortality (NRM) and relapse rate
(RR) were 13% and 51% after SIB, 23% and 33% after MUD, and
16% and 38% after HAPLO. Multivariate analysis showed that,
in comparison with SIB, HAPLO and MUD transplants were
associated to a lower RR (HAPLO: HR 0.67 95% CI 0.5-0.9,
P= 0.038; MUD: HR 0.61 95% CI 0.5-0.8, P40.001). However,
while no differences in terms of NRM were observed between
SIB and HAPLO (HAPLO: HR 1.6 95% CI 0.7-2.3, P = 0.36), MUD
was significantly associated to a higher NRM (HR 1.7 95% CI
1.2-2.6, P = 0.005). HAPLO transplants showed similar OS (HR
1.3 95% CI 0.8-1.9, P = 0.24) and a trend to a better PFS (HR 0.8
95% CI 0.6-1.1, P = 0.14) when compared with SIB. MUD
alloHSCT was associated with lower OS (HR 1.5 95% CI 1.2-2.0,

P = 0.002), but with no differences in PFS (HR 0.9 95% CI 0.7-
1.1, P= 0.31). Other factors associated to better OS and PFS
were age lower than 40y, good performance status, non-
refractory HL, and CMV negative donor. Interestingly, acute
and chronic GVHD incidence were significantly increased after
MUD compared to SIB (49% vs. 33%, P40.001; 47% vs. 32%,
P = 0.004, respectively), whereas no significant differences
were found between HAPLO and SIB.
Conclusion: This registry study suggests that in adults with
advanced HL, the outcome of PTCy-based HAPLO alloHSCT
may be comparable to that of conventional SIB and MUD
alloHSCT across multiple centers and conditioning regimens.
These findings warrant further investigations.
Disclosure of Interest: None declared.

P083
Infections in the first year after Haploidentical Stem Cell
Transplantation with post-transplant Cyclophosphamide
D. Champ1,*, M. Bastos1, A. Perez-Corral1, M. Kwon1, D. Serrano1,
P. Balsalobre1, J. Anguita1, C. Pascual1, C. Laperche1, J. Gayoso1,
J.-L. Diez-Martín1
1Hematology and Hemotherapy, Hospital General Universitario
Gregorio Marañón, Madrid, Spain

Introduction: Haploidentical hematopoietic stem cell trans-
plantation (haplo-HSCT) with post-transplant Cyclophospha-
mide (PTCy) is a type of hematopoietic transplantation in
increasing use over the last decade. Our aim was to describe
the infections developed by our patients during the first year
after haplo-HSCT with PTCy.
Material (or patients) and methods: We retrospectively
analyzed bacterial, viral and fungal infections of 69 patients
who underwent a haplo-HSCT in our center (Jacie-accredited
SCT unit) between December-2007 and February-2015. We
divided the analysis in two groups: the early infections
(≤100 days after haplo-HSCT) and late infections (4100 to
365 days after haplo-HSCT). As graft versus host disease
prophylaxis, we used PTCy on days +3 and +4 as well as
Cyclosporine and Mycophenolate since day +5. All patients
received G-CSF since day +5. As infection prophylaxis we
administered Levofloxacin and Acyclovir from day -7,
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Micafungin from day -1 (later Fluconazole o Posaconazole) and
Cotrimoxazole from day -7 to -2 and since engraftment.
Cytomegalovirus (PCR) and Aspergillus (antigenaemia) were
monitor biweekly. Cytomegalovirus reactivations were treated,
as pre-emptive strategy, with con Ganciclovir, Valganciclovir or
Foscarnet. In our analysis, Citomegalovirus reactivations were
considered as viral infections.
Results: Patient´s characteristic are included in Table 1. We
identified a total of 239 infections. This infections were
developed by 62 (90%) of the 69 patients. The incidence of
infections divided by pathogens is included in Table 2. A more
detailed description of etiology and localization of early and
late infections can be found in Table 3. Among the early
infections, the incidence of bacterial infections pre-
engraftment was 41% (9/22) and the incidence of fungal
infections pre-engraftment was 64% (7/11). The median day of
engraftment (N4500) was 17 days (range: 13-28). The median
days of the first Cytomegalovirus reactivation was 32 (range:
3-60). The comparison between immune reconstitution and
number of infections is illustrated in Figure 1. With a median
follow-up of 13 months (range: 3-58), the cumulative incidence
of death caused by infections was 12.2% (IC 95%= 6.3-23.5).
Conclusion: In conclusion, our data suggest that infectious
profile after haplo-HSCT with PTCy is acceptable. Certainly, the
rate of viral infections during the early period is remarkable,
however the incidence dramatically decreases after day +100
coinciding with immune reconstitution. Our future aim will be
to compare this results with other types of alogenic transplant.
Disclosure of Interest: None declared.

P084
Immune Reconstitution of TCR αβ Depleted Haploidentical
Hematopoietic Stem Cell Transplantation in Children:
Preliminary Results of a Reference Center in Middle
Anatolia, Turkey
M. Karakukcu1, E. Unal1,*, E. YILMAZ1, A. OZCAN1, G. UCAN1,
T. PATIROGLU1, M. A. OZDEMIR1
1Department of Pediatrics, Division of Pediatric Hematology
Oncology, Erciyes University, Faculty of Medicine, Kayseri, Turkey

Introduction: Haploidentical hematopoietic stem cell trans-
plantation (HSCT) serves curative alternative options with
promising clinical outcome. On the other hand it is associated
with a higher treatment-related mortality due to a significant
delay in the recovery of the adaptive immune system.
Therefore we would like to present our experience of immune
reconstitution outcome in 23 children receiving haploidentical
HSCT after negative depletion of TcRαβ(+).
Material (or patients) and methods: Erciyes University is one
of the reference centers for Haploidentical HSCT in Turkey; 35
haploidentical HSCT in 30 patients were performed between
2011 and 2015. Twenty-three patients (6 female, 17 male)
whom long term immunological follow up was obtained were
enrolled in the study. All of them received TcRαβ(+)
haploidentical HSCT at the Pediatric BMT Unit of Erciyes
University School of Medicine, Kayseri; Reconstitution of
lymphocyte subsets (CD3, CD4, CD8) was monitored monthly
by flow analysis until six months, followed by an assessment
every 3 months. In addition regular PCR monitoring of viral
agents including CMV, EBV, ADV, BK, HSV, HHV-6 were
performed.

[P083]
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Results: The median age of 23 children was 8 years (range: 2-
17 years) in the study group. 13 had AML, 4 had ALL and 4 had
severe aplastic anemia, 1 have HLH, 1 have Griscelli syndrome.
Thirteen mothers and 10 fathers were chosen as donor. The
median number of transplanted CD34 stem cells was 19.73 x
106/kg (range7.58-39.85). Primary engraftment occurred in all
patients. Four patients with leukemia were relapsed. Five
patients experienced skin and gastrointestinal acute GVHD;
however none of the patients developed chronic GVHD. The
median number of CD3+ T cells was 550 (range 89-3311)/
mm3;, for CD4+ helper T cells 87 (range 1–828)/mm3; CD8+ T
cytotoxic cells 330 (range 70-2754) /mm3; for CD19+B
lymphocyte 24 (range:3-301)/mm3; TCR αβ cells 144(range
19-182) /mm3; TCR γδ cells 200(range 107-1296) /mm3 at 28th

day of HSCT. The levels of TCR αβ subtype have increased and
exceed the number of TCR γδ by the median time of 4th

months of transplantation. By the 4th months of HSCT, we
observed reduction of preclinical viral infections, and clinical
viral diseases.
Conclusion: Our data suggest that immune reconstitution
is rapid and acceptable in the TcRαβ(+) haploidentical
HSCT group.
Disclosure of Interest: None declared.

P085
Preliminary results of patients who received
haploidentical-related donor HCT: a single center,
retrospective report
E. Tekgündüz1,*, A. H. Kaya1, F. Bekdemir1, H. Batgi1, B. Uncu Ulu1,
T. N. Yiğenoğlu1, D. İskender1, M. S. Dal1, M. Kızıl Çakar1,
F. Altuntaş1
1Hematology and Bone Marrow Transplant Unit, Ankara
Oncology Hospital, Ankara, Turkey

Introduction: In recent years, there is a remarkable trend in
the use of haploidentical-related hematopoietic cell transplan-
tations (haplo-HCT) in patients who do not have a HLA
matched related or unrelated donor. Here, we report our
preliminary, single-center, retrospective experience in patients
who underwent haplo-HCT.
Material (or patients) and methods: The medical records of
all consecutive patients who underwent haplo-HCT during
February 2012-July 2015 were retrospectively analyzed. All
patients received same GvHD prophylaxis, which included
cyclosporine-A, short term methotrexate, rabbit-ATG and post-
HCT cyclophosphamide at day +3. Descriptive statistics are
presented as median and range. Overall survival was
calculated with Kaplan Meier analysis.
Results: The study included a total of 14 patients (4 female; 10
male). The median age of the cohort was 28 (19-46). Primary
diagnosis of patients were as follows: acute lymphoblastic
leukemia (n:6), acute myeloid leukemia (n:5), non-Hodgkin
lymphoma (NHL) (n:1), chronic myeloid leukemia in acceler-
ated phase (n:1) and severe aplastic anemia (n:1). Nine and 5
patients received reduced intensity and myeloablative con-
ditioning, respectively. One patient with NHL and 5 out of 11
patients with acute leukemia underwent haplo-HCT with
active disease witho10% marrow blasts. Twelve and 2
patients received peripheral blood and bone marrow derived
grafts, respectively. The median infused CD34+ cell dose was
7x106 (1,62 x106-9 x106). Grade 2-4 acute and moderate/severe
chronic GvHD was developed in 5 (36%) and 3 (21%) patients,
respectively. During a median follow-up of 23 months, 6
patients (4 with active disease at HCT) died. The overall
survival (OS) of patients who received HCT in remission and
active disease were 75% and 33%, respectively. The OS of the
whole study cohort was 50%. Transplant-related mortality
rates at D+100 and 1 year were 7% and 14%, respectively.
Conclusion: As nearly half of our patients received HCT while
in active disease, our preliminary results seems to be
encouraging. Nearly universal/rapid availability of donors and
relative low cost make haplo-HCT an attractive alternative
donor source in selected patients in remission, who do not

have a HLA matched related or unrelated donor and needs an
urgent HCT.
Disclosure of Interest: None declared.

P086
Comparable outcomes of haploidentical transplants
according to matched related and unrelated transplants
for hematological malignancies; results of a recently
activated center
E. Soydan1,*, A. Gökmen1, Z. Gökgöz1, M. Kurdal1, D. Ozbek1,
O. Ozkumur1, O. İlhan2, O. Arslan2, M. Ozcan2
1Hematology, Medicana International, 2Hematology, Ankara
University, Ankara, Turkey

Introduction: Use of alternative donors for allogeneic
transplantation for patients with high risk hematological
malignancies is currently under discussion. The choice
between HLA matched or one antigen mismatched unrelated
donor (MUD) and HAPLO donors remains unclear due to
improved outcomes of HAPLOs with the use of post transplant
high-dose cyclophosphamide (PTCy).
Material (or patients) and methods: We retrospectively
analyzed the outcome of 113 allogeneic hematopoietic stem
cell transplants according to donor source (71 matched
related, 26 MUD and 16 HAPLO). MUDs were 10, 10/10 and
16, 9/10. Cyclosporine A (CSA) and short term methotrexate
(MTX) for related donors; CSA, MTX and ATG MUD, PTCy,
tacrolimus and mycophenolate mophetil (MMF) for HAPLOs
were used as immunosuppressive treatment. Patient char-
acteristics were; diagnosis acute leukemia: 51, 19, 16; MDS: 5, 2,
2; other disease: 15, 5, 3 in related, MUD and HAPLO group
respectively. Median age, sex distribution, ABO mismatch and
sex mismatch were similar. Conditioning regimens were
mostly ablative in the MUD group while reduced intesity in
the HAPLOs (P = 0,003).
Results:
Neutrophil engraftment were delayed (related, MUD, HAPLO
mean 14 vs 18 vs 21.5 days respectively P= 0,02) in the haplo
group. We don’t have any grade 3-4 acute GVHD in MUD and
HAPLO donor groups compared to 9% in the related donor
group (P = 0,9). Relapse rates were similar. (P= 0,64). Transplant
related mortality in the first 100 days is highest in the HAPLO
group (43%) compared to related (16%) and MUD (%19) group
(P = 0.05) due to high percentage (41%) of refractory leukemia
patients in this group. Estimated disease free survival (DFS)
and overall survival (OS) were similar as shown in the table.

Related MUD HAPLO P value

DFS (%) 0,61
100 days 87 95 90
One year 68 77 78
OS (%) 0,14
100 days 80 80 62
One year 67 76 47

Conclusion: According to these data HAPLOs were not inferior
compared to related and MUDs in terms of transplant
outcome. Increasing number of HAPLOs and in the next step,
the cost effectiveness of these two alternative transplants will
display the best available donor for our patients.
Disclosure of Interest: None declared.
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Poorer outcomes in patients with treatment-related acute
leukemia than in patients with de novo acute leukemia
during the first remission after allogeneic hematopoietic
cell transplantation: A single-institution experience
F.-F. Tang1,*, X.-J. Huang1, L.-P. Xu1 on behalf of Peking University
People’s Hospital & Institute of Hematology, Beijing Key
laboratory of Hematopoietic Stem Cell Transplantation
1Peking University People’s Hospital, Beijing, China

Introduction: Therapy-related acute leukemia (T-AL) is asso-
ciated with a poor prognosis after conventional therapy.
Allogeneic hematopoietic cell transplantation (alloHCT) has
been suggested for T-AL. However,no studies have directly com-
pared T-AL with de novo acute leukemia (AL) after alloHCT.
Material (or patients) and methods:We reviewed the data of
23 patients with T-AL and 111 patients with de novo AL during
the first complete remission (CR1), who received myeloablative
alloHCT from an identical-sibling donor or haploidentical
donors (ISD or HID, respectively) between January 2006 and
December 2014. One hundred and eleven de novo AL patients
were selected in terms of a case-control ratio of 1:3–5.
Results: The 3-year overall survival(OS) and leukemia-free
survival (LFS) of T-AL was lower than de novo AL (58% vs.
81%, P=0.003 and 46% vs. 81%, P=0.001, respectively) after
alloHCT. The 3-year cumulative incidence of relapse did not differ
significantly between the 2 groups (25% vs. 10%, P=0.11). The
3-year cumulative incidence of non-relapse mortality (NRM) of
T-AL was apparently higher than de novo AL (25% vs.6%,
P= 0.06).
Conclusion: Although allogeneic transplantation remains the
only curative therapy for T-AL and can markedly improved the
prognosis of T-AL, its outcomes in T-AL patients are inferior to
outcomes in patients with de novo AL. We expect that a new
therapy for malignant tumor, especially targeted drug therapy,
will reduce the need for cytotoxic management and conse-
quently reduce the incidence of T-AL.
References: 1. Granfeldt Ostgard LS, Medeiros BC, Sengelov H,
et al. Epidemiology and Clinical Significance of Secondary and
Therapy-Related Acute Myeloid Leukemia: A National
Population-Based Cohort Study. Journal of clinical oncology:
official journal of the American Society of Clinical Oncology.
2015;33:3641-3649.
2. Michelis FV, Atenafu EG, Gupta V, et al. Comparable
outcomes post allogeneic hematopoietic cell transplant for
patients with de novo or secondary acute myeloid leukemia in
first remission. Bone marrow transplantation. 2015;50:907-913.
3. Litzow MR, Tarima S, Perez WS, et al. Allogeneic
transplantation for therapy-related myelodysplastic syndrome
and acute myeloid leukemia. Blood. 2010;115:1850-1857.
4. Kroger N, Brand R, van Biezen A, et al. Risk factors for
therapy-related myelodysplastic syndrome and acute myeloid
leukemia treated with allogeneic stem cell transplantation.
Haematologica. 2009;94:542-549.
Disclosure of Interest: None declared.
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HLA-haploidentical Hematopoietic Stem Cell
Transplantation: A Valid Alternative Option for Patients
with Paroxysmal Nocturnal Hemoglobinuria
F. Chen1,*, D. Wu1, X. Tang1, M. Miao2, C. Fu1, H. Qiu1, S. Xue1,
X. Ma1, Z. Jin1
1The First Affiliated Hospital of Soochow University,Jiangsu
Institute of Hematology, Suzhou, China, 2Jiangsu Institute of
Hematology, The First Affiliated Hospital of Soochow University,
Jiangsu Institute of Hematology, Suzhou, China

Introduction: n the era of Eculizumab, indentifying patients
with PNH who may benefit from allogeneic stem cell
transplantation(SCT) is challenging, especially for those who
have no HLA-matched donors. Several recent studies have
shown that HLA-haploidentical SCT for patients with hemato-
logical malignancy can achieved comparable outcomes with

HLA-identical sibling transplantation. There are very few
reports on the use of HLA-haploidentical SCT for PNH. The
aim of the present study was to assess the long-term clinical
outcome of HLA-haploidentical SCT in patients with PNH.
Material (or patients) and methods: Total of 12 PNH patients
received HLA-haploidentical SCT between Oct 2010 and Oct
2015 at our institution. The patients were aged 8 to 54(median
22.5 years). The median interval from the diagnosis to
transplantation was 5 months (range 2-180). Of the 12 HLA-
haploidentical donors, 6 were siblings, 2 fathers, 2 mothers, 1
son and 1 daughter. 11 patients received myeloablative
conditioning regimen consisting of busulfan, cyclophospha-
mide and ATG (anti-thymocyte globulin), 1 patient who
underwent salvage HLA-haploidentical SCT after the graft
failure of double umbilical cord blood transplantation received
conditioning including reduced-intensity total body irradia-
tion, cyclophosphomide and ATG. G-CSF-mobilized bone
marrow and peripheral blood stem cells were transplanted
as graft. Prophylaxis for graft-versus-host disease(GVHD)
consisted of cyclosporine or tacrolimus+mycophenolate
mofetil+short-term methotrexate.
Results: All 12 patients were engrafted successfully. The
median time of neutrophils (ANC) reached to 0.5 × 109/L and
platelets (PLT) reached to 20 × 109/L were 12 (range 11-26)
days and 15 (range 11-120) days, respectively. 2 patients
developed grade Ⅱ acute GVHD, 2 patients developed limited
chronic GVHD. After a median follow-up time of 16.5 (range
2.0-40.0) months, the 3-year OS probability was 77.8 ± 13.9%. 2
patients died of treatment-related mortality, including severe
pulmonary infection (n= 1) and transplant-associated throm-
botic microangiopathy (n=1), respectively. No patients were
documented to have a recurrence of PNH clone after SCT.
Conclusion: This study showed that long-term outcomes of
HLA- haploidentical SCT in patients with PNH were compar-
able to that of HLA-matched donor SCT (the 3-year OS
probability was 80.5 ± 10.2%, P = 0.02) at our institution. HLA-
haploidentical SCT should be considered as a valid alternative
therapeutic option for PNH patients without HLA-matched
donors.
Disclosure of Interest: None declared.
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Comparable survival for poor-risk cytogenetics AML in first
complete remission after haploidentical donor or
unrelated donor transplantation: a study from the ALWP
of EBMT
F. Lorentino1,*, M. Bernardi1, M. Labopin2,3,4, F. Ciceri1, J. Esteve5,
L. Volin6, J. J. Cornelissen7, D. Blaise8, G. Socié9, J. Maertens10,
J. Passweg11, X.-J. Huang12, A. Nagler13, M. Mohty2,3,4 on behalf
of Acute Leukemia Working Party of the European Society for
Blood and Marrow Transplantation
1Hematology and Bone Marroww Transplantation Unit, SAN
RAFFAELE SCIENTIFIC INSTITUTE, Milano, Italy, 2Université Pierre
and Marie Curie, 3INSERM, UMR_S 938, INSERM, 4Service
d'Hématologie Clinique et Thérapie Cellulaire, Hôpital Saint-
Antoine, AP-HP, Paris, France, 5Hematology Department, Hospital
Clínic, IDIBAPS, Barcelona, Spain, 6Stem Cell Transplantation
Unit, Helsinki University Hospital, Comprehensive Cancer Center,
Helsinki, Finland, 7Erasmus MC-Daniel den Hoed Cancer Centre,
Rotterdam, Netherlands, 8Programme de Transplantation &
Thérapie Cellulaire - Centre de Recherche en Cancérologie de
Marseille, Institut Paoli Calmettes, Marseille, 9Stem Cell Trans-
plantation Unit, Hospital St Louis, APHP, Paris, France, 10Depart-
ment of Hematology, Univeristy Hospital Gosthuisberg, Leuven,
Belgium, 11Hematology, University Hospital of Basel, Basel,
Switzerland, 12Peking University Institute of Hematology, Peking
University People's Hospital, Beijing, China, 13Hematology Divi-
sion, Chaim Sheba Medical Center, Tel Hashomer, Israel

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (HSCT) in first complete remission (CR1) is the optimal
first-line consolidation therapy for poor risk cytogenetics (PRC)
AML patients (pts). In the absence of a matched sibling,
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optimal donor choice is controversial. We recently reported
that acute leukemia (ALL and AML) pts in CR1 and CR2
receiving a 10/10 unrelated donor (UD) have better outcomes
than pts receiving a haploidentical (Haplo) HSCT, while no
significant differences exist between 9/10 UD and Haplo
(Piemontese S., EBMT 2015 abs#O010). We compared outcomes
of Haplo- to those of 10/10 and 9/10 UD-HSCT in PRC-AML in
CR1, to further investigate the influence of donor type in this
peculiar disease entity.
Material (or patients) and methods:We selected denovo PRC
AML pts in CR1 undergoing unmanipulated haplo (n= 63),
10/10 UD (n= 383) and 9/10 UD HSCT (n= 122) from 2007 to
2014. PRC was defined as the presence of one of the following:
complex karyotype; monosomal karyotype (one autosomal
monosomy plus one monosomy or structural abnormality); inv
(3)/t(3;3); -5 or del(5q); -7 or abn(7q); t(v;11)(v;q23); abn(17p); t
(6;9).
Results: Haplo-HSCT were comparable to 10/10 UD- and 9/10
UD-HSCT regarding time from diagnosis to HSCT (165 days(d),
157d, 169d, respectively, P= ns) and time from CR1 to HSCT
(112d, 107d, 113d, respectively, P= ns). Haplo-HSCT more
often received a myeloablative conditioning regimen (68% Vs
49% for 10/10 UD and 57% for 9/10 UD, P= 0.03) and bone
marrow as stem cell source (37% Vs 19% for 10/10 UD and
15% for 9/10 UD, P40.01). UD-HSCT more often received in-
vivo T cell depletion (TCD) with ATG (51% for Haplo, 74% for
10/10 UD, 96% for 9/10 UD, po0.01). With a median follow-up
of 18 months, no differences in 2 years (y) leukemia-free
survival (LFS) and overall survival (OS) were found according to
donor type (LFS: 46 ± 14% for haplo, 47 ± 6% for 10/10 UD and
41± 10% for 9/10 UD, P =ns; OS: 56 ± 14% for haplo, 54 ± 6%
for 10/10 UD, 48 ± 10% for 9/10 UD, P =ns). At 2y, cumulative
incidences (CI) of relapse (RI) and non-relapse mortality (NRM)
were similar for all groups (RI: 30 ± 13% for haplo, 35 ± 5% for
10/10 UD, 38 ± 10% for 9/10 UD, P =ns; NRM: 25 ± 10% for
haplo, 17 ± 7% for 10/10, 21 ± 8% for 9/10 UD, P = ns). Neither
100d CI of grade≥ 2 aGvHD nor 2y CI of cGvHD differed
according to donor (aGvHD: 28 ± 10% for haplo, 27 ± 5% for
10/10 UD, 33 ± 8% for 9/10 UD, P = ns; cGvHD: 39 ± 14% for
haplo, 36 ± 5% for 10/10 UD, 29 ± 9% for 9/10 UD, P = ns).
Multivariate analysis adjusted for pts age, time from diagnosis
to HSCT, conditioning intensity, stem cell source, in-vivo TCD,
donor/pts gender showed that, compared to haplo-HSCT,
HSCT from 10/10 and 9/10 UD was not independently
associated with better LFS (HR: 0.9, P = 0.8 and HR: 0.8,
P= 0.8, respectively), OS (HR: 1, P = 0.9 and HR: 1, P = 0.8,
respectively), RI (HR: 1.1, P = 0.8 and HR: 1.2, P= 0.5,
respectively), NRM (HR: 0.8, P= 0.5 and HR: 0.9, P= 0.7,
respectively), grade≥ 2 aGvHD (HR: 1.1, P= 0.7 and HR: 1.5,
P= 0.02, respectively) and cGvHD (HR: 1.2, P = 0.4 and HR: 1,
P= 0.9, respectively).
Conclusion: Outcomes of Haplo- are comparable to 10/10 and
9/10 UD-HSCT for PRC-AML pts in CR1. If confirmed in
prospective trials, these results could likely influence criteria
for donors selection, especially when disease biology and
chemosensitivity seem most determinant for prognosis and
warrant non-delayed treatment.
Disclosure of Interest: None declared.
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Haploidentical Stem Cell Transplantation (HAPLO-HSCT)
with post-transplant cyclophosphamide (PTCy) as GVHD
prophylaxis in high risk hematologic malignancies: Bone
Marrow vs Peripheral Blood Stem Cell comparison
J. Gayoso1,2,*, P. Balsalobre1,2, M. Kwon1,2, L. López-Corral3,
I. Heras4, J. L. Piñana5, M. J. Pascual6, A. Bermúdez7,
D. Caballero3, P. Herrera8, C. Castilla-Llorente9, C. Solano10,
J. Anguita1,2, S. Jiménez11, L. Bento12, J. A. Pérez-Simón13,
C. Martin14, K. Humala15, D. Champ1, A. Laiglesia16,
P. Montesinos17, I. Buño1,2, J. L. Díez-Martín1,2 on behalf of GETH
(Spanish Group for Hematopoietic Transplantation)
1Hematology, HGU Gregorio Marañón, 2IiSGM, Instituto Investi-
gación Sanitaria Gregorio Marañón, Madrid, 3Hematology, HCU
Salamanca, Salamanca, 4HGU Morales Meseguer, Murcia,
5Hematology, Hospital Clínico Universitario, Valencia, 6Hematol-
ogy, HRU Carlos Haya, Málaga, 7Hematology, Hospital Uni-
versitario Marqués de Valdecilla, Santander, 8Hematology,
Hospital Universitario Ramón y Cajal, Madrid, 9Hematology,
HGU Morales Meseguer, Murcia, 10Hospital Clínico Universitario,
Valencia, 11Hematology, HU Doctor Negrín, Las Palmas de Gran
Canaria, 12Hematology, Hospital Universitario Son Espasses,
Palma de Mallorca, 13Hematology, HU Virgen del Rocío, Sevilla,
14Hospital Universitario Reina Sofía, Córdoba, 15Hematology, HU
La Paz, Madrid, 16Hematology, HU Puerta de Hierro,
Majadahonda, 17Hematology, HU La Fé, Valencia, Spain

Introduction: Allogeneic transplantation is the only curative
option for patients with high risk hematologic malignancies.
Only one third of them have an HLA identical sibling donor
and around 70-80% will find an unrelated donor, that´s why
HAPLO-HSCT offers a therapeutic option to most of these
patients with the advantages of quick availability, easy
programation and logistics, and a committed donor. Bone
marrow (BM) or peripheral blood stem cells (PBSC) have been
used as graft source but it´s not well established if any of them
offer significant advantages.
Material (or patients) and methods: We retrospectively
evaluated the results of HAPLO-HSCT with reduced condition-
ing regimens and GVHD prophylaxis based on PTCy (50 mg/kg
on days +3 and +4) and a calcineurin inhibitor plus
mycophenolate from day +5 performed in GETH centers, with
focus on the graft source comparison.
Results: From Dec-2007, 181 patients have received an
HAPLO-HSCT in 18 centers. Median age was 40 years (16-67),
63% were males and all were in advanced phases of their
disease or presented high risk features (Hodgkin 37%, AML/
ALL/MDS 37%, NHL/myeloma/others 26%). Previous HSCT had
been employed in 55% (autologous 43%, allogeneic 12%), and
in 45% the HAPLO-HSCT was their first transplant. Disease
status at HAPLO-HSCT was CR in 45%, with persistent disease
in 55%. The DRI was low in 21%, intermediate in 31%, high in
37% and very high in 11%. The HCT-CI was 0-2 in 64% and 3 or
higher in 37%. BM was the graft source in 54 patients (30%)
and PBSC in 127 (70%), non T-cell depleted in all cases.
The haploidentical donor was the patient´s mother (25%),
father (9%), siblings (42%) or offspring (22%). Baltimore´s
reduced conditioning (RIC) including 200 cGy was employed in
14% and RIC based on IV busulfan in 85% (37% with 3.2 mg/kg
on day -2 (BUX1), and days -3 and -2 (BUX2) in 47%). Median
neutrophil engraftment was reached on day +18 (13-45) and
platelets 420 K at day +26 (11-150), without significant
differences between BM and PBSC. Cumulative incidence (CI)
of non-relapse mortality (NRM) at 1 year was 23% for both
graft sources (P = 0.94). CI of grade II-IV acute GVHD at day
+100 was 40% with BM and 41% with PBSC (P= 0.495), grade
III-IV acute GVHD was 16% and 7% (P = 0.097) respectively.
Chronic GVHD CI at 1 year was 24% vs 18% (P= 0.41), being
extensive in 14% and 9% (P= 0.21) with BM and PBSC
respectively. After a median follow-up of 15 months (3-72),
estimated 2-year event-free survival (EFS) was 38% (95%CI: 24-
52) vs 38% (95%CI: 26-50) with BM and PBSC respectively
(P = 0.953), and overall survival (OS) was 47% (95%CI: 33-61) vs
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46% (95%CI: 33-59) respectively (P = 0.985). CI of relapse or
progression was 34% (95%CI: 23-51) with BM and 33% (95%CI:
25-45) with PBSC (P = 0.85). No significant differences were
observed in terms of NRM, GVHD, EFS, OS and relapse
cumulative incidence between BM and PBSC.
Conclusion: HAPLO-HSCT with PTCy in the treatment of high
risk hematologic malignancies, offers long-lasting remissions
with manageable toxicity and GVHD, employing either BM or
PBSC wich produce similar outcomes as graft source.
Disclosure of Interest: None declared.

P091
Haploidentical Stem Cell Transplantation – an effective
rescue after alternative graft failure
K. M. Toporska1,*, J. Dykes2, B. Tomaszewska-Toporska3,
S. Lenhoff3, J. Engellau4, J. Toporski5, D. Turkiewicz5
1Medical Faculty, Lund University, 2Immunology and Transfusion
Medicine, 3Hematology, 4Oncology, 5Pediatric Oncology and
Hematology, Skane University Hospital, Lund, Sweden

Introduction: Graft failure is a relatively rare complication of
hematopoietic stem cell transplantation (HSCT) that may be
directly life threatening unless autologous recovery occurs.
The challenge is to transplant the patient promptly and the
timing depends on the availability of a suitable donor, possibly
different than first one. Transplantation with a haploidentical
donor offers the opportunity of to re-transplanting a patient at
the optimal timing.
Material (or patients) and methods: In this study, we present
a series of 9 consecutive patients (7 children and 2 adults) who
experienced a primary (5) or secondary (4) graft failure after an
allogeneic HSCT and were rescued by a re-transplantation with
a haploidentical donor. Details regarding the first transplant
procedure are presented in Table 1. The median time to the
second SCT was 47 (35-156) days. If the first (failed)
transplantation was a haploidentical one, a different haploi-
dentical donor was chosen in all but one patient who only had
one donor available. The first historical patients were re-
transplanted after a reduced chemotherapy-only conditioning
regimen. The remaining patients received a uniformed
conditioning regimen consisting of Fludarabine, Melphalan
and 7 Gy Total Lymphoid Irradiation (TLI). In all cases
serotherapy was used, preferably with a different preparation
than the one used for the first procedure. The stem cell source
was peripheral blood in all cases. GvHD prophylaxis consisted

of ex-vivo immunomagnetic depletion (CliniMACS) either CD3
+ or αβ+ T-cell and a short course of CellCept. The median
dose of CD34+ and αβ+ T cells / kg was 18.1x106 and 9.0x103,
respectively.
Legend to the Table 1: Dgn, Diagnosis,; NB, Neuroblastoma;
MPS VI, Mucopolysaccaridosis type VI; Flu, Fludarabine; Thio,
Thiotepa; Eto, Etoposide; Mel, Melphalan; HD-MIBG, High Dose
Metaiodobenzylguanidine; Bu, Busulfan; Cy, Cyclophospha-
mide; ATGF-F, Anti-thymocyte globulin Fresenius; Thymo,
Thymoglobuline,.
Results: All patients engrafted after the second SCT with a
median time of neutrophil and thrombocyte recovery of 11 (6-13)
and 12 (10-30) days respectively. Seven patients are alive and
well, one relapsed day +120 from the second SCT, one died
due to disease progression at day+189 from the second SCT.
Neither acute nor chronic graft versus host disease was
observed. No major transplant related morbidity. No TRM was
observed. Three children received CD 45 RA depleted DLI for
treatment of adenovirus reactivation and cleared the virus
without developing overt disease.
Conclusion: Reduced intensity conditioning +/- TLI and
serotherapy followed by a haploidentical SCT of T-cell
depleted graft offers a reasonable rescue for patients
experiencing primary or secondary graft failure with no
transplant related mortality and limited morbidity.
Disclosure of Interest: None declared.

P092
Allogeneic Stem Cell Transplantation for Patients with
T315I BCR-ABL Mutated Chronic Myeloid Leukemia
L. Xu1,*, Z. Xu1, X. Zhang1, H. Chen1, Y. Chen1, X. Huang1
1Peking University People’s Hospital, Peking University Institute of
Hematology, Beijing, China, Beijing, China

Introduction: The BCR-ABL T315I mutation is reported to
account for 4% to 20% of all mutations associated with TKI
resistance. However, ponatinib hasn’t come to market in
Chinese mainland, and it’s also worth noting that most
patients in developing countries couldn’t afford the economic
burden of long-term ponatinib. Allo-SCT is regarded as the
first-line option for CML patients with T315I mutation. In
recent years, several published studies have also proved the
effectiveness of SCT for CML patients with T315I. Nevertheless,
the role of transplantation from haploidentical donors has not
been well established.
Material (or patients) and methods: Between Dec 1st, 2008
to March 1, 2015, 22 consecutive CML patients harboring T315I
mutation received HID (16 cases) or MRD (6 cases) allo-HSCT
according to donor availability at the Peking University
Institute of Hematology.
Results: Baseline characters and Pre-transplant information The
majority of patients were males (95.5%) in the study. At the
time of transplantation, 7 patients were in CP, 8 in AP or
returning to CP post-AP (AP/AP-CPn), and 7 in BP or returning
to CP post-BP (BP/BP-CPn). Engraftment and GVHD All patients
achieved neutrophil engraftment within a median of 14
(range: 10-25) days. 19 patients got platelet engraftment,
and the median time was 18 (range: 8-87) days.Thirteen of the
evaluable patients (59.1%) developed acute GVHD (aGVHD),
which was grade I-II in 11 (50.0%) patients and grade III-IV in 2
(9.1%) patients. Twelve (60.0%) of the 20 evaluable patients
developed chronic GVHD (cGVHD, 7 limited and 5 extensive).
Efficacy of transplantation and post-transplantation intervention
20 (90.9%) patients achieved a CMR at a median of 2 months
(range, 1-6 months) after transplantation, whereas 2 (9.1%)
patients did not respond to SCT. 6 patients lost their CMR at a
median of 6 (range, 2-12) months, and 2 patients failed to
achieve a MMR within the 3 months after SCT. Thus eight
patients, including 4 in CP, 3 AP/AP-CPn and 1 BP pre-SCT,
were administered with pre-emptive intervention at a median
of 4.5 (range, 2-12) months after SCT in case of potential
relapse. Relapse and transplantation related toxicities The
cumulative incidence of 1-year relapse were in 0%, 12.5%,
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and 28.6% in CP, AP/AP-CPn and BP/BP-CPn, respectively
(P= 0.047).4 patients suffered transplantation-related mortality
(TRM). In detail, 2 were in BP/BP-CP2, 1 in AP-CP2 and the rest
one in CP at the time of SCT. The cumulative incidence of
1-year TRM were comparable in the three groups (P = 0.808).
Survival outcomes After a median follow-up of 17.3 (range,
2.7-52.9) months from SCT, 14 patients (63.6%) remained alive,
and 13 (59.1%) were in CMR. 6 of 7 patients (85.7%) with
CP-CML pre-SCT, 6 of 8 patients (75.0%) with AP/AP-CPn and
only 1 of 7 patients (14.3%) in BP/BP-CPn were in CMR at the
last follow-up. The 2-year estimated corresponding LFS were
80.0%, 72.9% and 0, respectively (P = 0.017).
Conclusion: In summary, SCT was proved to be a curative tool
for CML patients with T315I mutation, and HID-SCT was an
alternative choice. A high rate of complete clinical and
molecular response was achieved for patients transplanted
in CP and AP/AP-CPn. For patients in CP/AP at the detection of
mutation, timely SCT might result in promising outcomes. For
patients in BP at the detection of mutation, SCT should be
performed once returning to CP was achieved.
Disclosure of Interest: None declared.

P093
Immune recovery after transplantation of TCRαβ depleted
allografts from haploidentical donors in adult patients
L. Kaynar1,*, K. Demir1, Ç. Pala Öztürk1, G. Zararsız2, Z. B. Gönen3,
S. Şıvgın1, S. Gökahmetoğlu4, B. Eser1, Y. Köker5, M. Solmaz1,
A. Ünal1, M. Çetin1
1Medical Faculty/ Hematology Department, 2Biostatistics
Departmant, 3GENKÖK, 4Microbiyology Depertmant, 5Immunol-
ogy Department, Erciyes University, Kayseri, Turkey

Introduction: Haploidentical hematopoietic stem cell trans-
plantation (HSCT) offers the advantage of being immediately
applicable to virtually all patients who lack a HLA-matched
donor. Graft manipulation with removal of all T lymphocyte
subsets has been associated with an increased risk of life-
threatening infections and leukemia recurrence because of
delayed immune reconstution. To improve the immune
recovery, we have used a new T-cell depletion method that
removes αβ+ T lymphocytes while retaining γδ+ T lympho-
cytes, NK cells and other cells in the graft. We report immune
reconstitution data of acute leukemia patients transplanted
with this approach.
Material (or patients) and methods: We enrolled 34 acute
leukemia patients. Median age was 28 years (range 18-60). The
αβ+ T cells were depleted by using anti-TCRαβ- coated
microbeads and the automated CliniMACS device (Miltenyi
Biotec). B cell depletion was not performed.
The conditioning regimen consisted of fludarabine (40 mg/m2,
days -8 to -5), thiotepa (2 x 5 mg/kg, day -4) and melphalan
(70 mg/m2, days -3, -2). Anti-thymocyte globulin (ATG-Frese-
nius) 15-30 mg/kg starting on days -12 to -9 was used to
deplete remaining host T cells, avoiding graft rejection.
Mycophenolate sodium was given as prophylactic immune
suppression, if residual T cells in the graft exceeded 25 x104/
kg BW.
Results: All patients received HSCT with αβ+ T cell depleted
haploidentical grafts. The patients received a median number
of ?12.69 x 106 CD 34+ progenitor cells per kg body weight
(BW). In addition, grafts contained a median number of 4.58 ×
106 per kg BW γδ T cells. The median residual αβ T cells was
11.72 × 103 cells per kg BW All but 3 patients engrafted with
full donor chimerism and one of them died due to bacterial
infection.The others were re-transplanted. Engraftment even-
tually occurred in 31 patients (91.2%).
The median time to reach an absolute neutrophil count
40.5 × 109/L and a platelet count 420 × 109/L was 12 days
(10-15) and 11 days (10–12). Five pts developed acute GVHD.
Eleven pts (30%) experienced grade I-VI acute GVHD. Two pts
developed gut and liver grade IV acute GVHD (6%). Only 2 pts
developed chronic GVHD. Four pts died because of disease
relapse 7 pts died due to transplantation related mortality.

Median follow-up is 191 days (range 35-933). The immune
reconstitution were given Table. All patients and donor were
CMV seropositive. CMV reactivaiton was seen every patients
but CMV disease or EBV related post transplant lymhpopro-
liferatif disease were not seen.

Table: The immune reconstitution in lymphocyte subsets

Day

Count (median) cells/μL +30th +60th +90th +180th +365th

Total lymphocytes 465 840 600 1490 1020
440-1310 520-1610 210-1650 570-1860 470-3000

NK cells, CD16+56+CD3- 309 360 147 371 267
257-917 210-692 102-330 77-651 92-540

B cells, CD19+ 25 113 162 179 163
4-343 20-555 19-363 23-577 60-620

T lymphocytes, CD3+ 177 315 262 685 666
95-353 126-805 84-957 178-884 355-1830

CD3+/αβ cells 59 126 173 480 530
4-165 4-604 20-825 71-784 320-1610

CD3+/γδ cells 130 216 158 265 220
83-325 55-299 47-825 96-439 35-433

CD3+/αβ+/CD4+ cells 17 37 52 146 180
1-238 7-153 8-282 24-300 133-555

Conclusion: These data indicate that a selective graft
manipulation results into effective prevention of both acute
and chronic GVHD, high engraphmant rates, rapid recovery of
neutrophil and platelet counts and low TRM. The use of
TCRαβ-depleted stem cells together with a melphalan-based
regimen resulted in improving immune recovery.
Disclosure of Interest: None declared.

P094
T cell replete Haploidentical transplantation with post-
infusion cyclophosphamide in poor prognosis Hodgkin
lymphoma
L. Castagna1,*, S. Bramanti1, R. Devillier2, R. Crocchiolo3, S. Furst2,
J. El Cheikh2, B. Sarina3, A. Granata2, C. Faucher2, S. Harbi2,
L. Morabito3, P. J. Weiller2, C. Chabannon2, C. Carlo-Stella3,
A. Santoro3, D. Blaise2
1Bone Marrow Unit, Insituto Clinico Humanitas, Milan, Italy,
2Institut Paoli Calmettes, Marseille, France, 3Istituto Clinico
Humanitas, Milan, Italy

Introduction: We analyzed the outcome of advanced HL
patients who received haploidentical-HSCT (haplo-HSCT) using
the unmanipulated stem cell and PT-Cy.
Material (or patients) and methods: From April 2009, 62
consecutive HL patients undergoing haplo-HSCT with PT-Cy, in
two institutions. The conditioning regimens were nonmyeloa-
blative (NMAC) (TBI-based) or reduced intensity (thiotepa-
based). GVHD prophylaxis consisted of Cy 50 mg/kg adminis-
tered on days +3 and +4, tacrolimus/cyclosporine A and MMF
from day +5. Donors underwent to BM harvest or peripheral
stem cell harvest.
Results: Patient characteristics were reported in the Table 1.
The median day to obtain an unsupported ANC40.5x109/L
was 20 days (range 13-34). Fifty-one patients (82%) were
evaluable for platelet engraftment and the median day to
obtain an unsupported platelet count420x109/L was 26
(range 11-49). The 100- day cumulative incidence (CI) of grade
2-4 and 3-4 aGVHD was 23% (95% CI 12-34) and 4% (CI 95% 0-
11), respectively. The CI of cGVHD (overall) was 16% (95% CI 3-
21) and only 1 patient developed severe form. aGVHD was the
cause of death in 1 patient. Four patients had CMV disease
(8%), 3 pneumonia and 1 gastritis, while no patients
developed EBV-associated lymphoprolipherative disease.
Infection was the cause of death in 3 patients: CMV
pneumonitis (1), H1N1 pneumonitis (1), and interstitial
pneumonitis (1). The median follow-up was 32 months. The
3-year OS, PFS, relapse rate was 62% (95% CI 49-75), 58% (95%
CI 45-71), and 21% (95% CI 10-32), respectively. The 1-year
NRM was 21% (CI 95% 10-32). The 1-year NRM for patients
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receiving NMAC was 11% (95% CI: 2-20). In MV, the most
consistent predictive factor was the disease status before
haplo-HSCT while the use of PBSC enhanced the OS and PFS.

N 62

Sex M/F 36/26
Median age 31 (19-68)
Previous HDC 36 (58%)
Tandem HDC-ALLO 18 (29%)
Previous Allo-HSCT 6 (10%)
Several CR lines (w/out HDC) 2 (3%)

Disease status at Haplo-HSCT
CR 34 (55%)
PR 20 (32%)
Refractory 8 (8%)

Conditioning regimens
Baltimore (TBI-based) 51 (81%)
Thiotepa-based 11 (19%)

GVHD prophylaxis
FK+MMF 25 (40%)
CSA+MMF 37 (60%)

Stem cell source
BM 40 (63%)
PBSC 23 (37%)

Conclusion: This study confirms the efficacy, in terms of OS
and PFS, of haplo-HSCT in poor prognosis HL. Furthermore, an
intriguing protective factor for OS and PFS was the use of PBSC
instead of BM.
Disclosure of Interest: None declared.

P095
BM and PBSC T Cell replete haploidentical transplantation:
a single center experience
L. Brunello1, L. Giaccone2, C. M. Dellacasa2, M. Festuccia1,
S. Butera1, R. Passera3, A. Bernardino1, D. Stefano1, S. Manetta1,
M. J. Fornaro1, A. Semra1, G. Iovino1, E. Maffini1, B. Bruno2,*,
A. Busca2
1Ematologia, AOU Città della Salute e della Scienza di Torino,
2SSCVD Trapianto di Cellule Staminali, AOU Città della Salute e
della Scienza di Torino, 3Division of Nuclear Medicine, Statistical
Consultant, AOU Città della Salute e della Scienza di Torino,
torino, Italy

Introduction: Outcomes after T cell replete haploidentical
stem cell transplantation (haplo-HSCT) have been encouraging
and have become an option for patients without a HLA-
identical related or unrelated donor (1,2).
Material (or patients) and methods: Between 2010 and
2015, 54 T-replete haplo HSCT were performed for patients
with hematological malignancies (median age 49 years, range
21-70). Haplo-HSCT was the 2nd and 3rd transplant in 8 and 2
patients respectively due to prior graft failure or relapse.
Underlying diseases included acute myeloid leukemia (AML)
(n=38, 72%) of which 10/38 (26%) had adverse risk profile by
the European Leukemia Net recommendations, acute lympho-
blastic leukemia (n= 4, 8%), lymphoproliferative diseases
(n=6, 11%), other myeloid malignancies (n=5, 9%). Fifty%
(27/53) had active disease at the time of HSCT and 50% (19/38)
of AML patients received sequential high dose Cytarabine
containing regimens and haplo HSCT during the chemo-
induced neutropenia. Hematopoietic Cell Transplantation
Comorbidity Index was ≥ 3 in 50%. Bone marrow (BM) was

the most frequently used stem cell source (n=38, 70%)
whereas peripheral blood stem cells (PBSC) were more
recently used for aggressive diseases or donor ineligibility to
marrow donation (n=16, 30%). Sixty-eight% of patients
(n= 37) were conditioned with myeloablative regimen con-
sisting of thiotepa (tot. 10 mg/kg), busulfan (tot. 9.6 mg/kg)
and fludarabine (tot. 150 mg/sqm). Graft-versus-host disease
(GVHD) prophylaxis consisted of post transplant Cyclopho-
sphamide on days 3 and 4 or 3 and 5 with calcineurine
inhibitors and mycophenolic acid. All patients but one
received biosimilar or originator granulocyte colony stimulat-
ing factor (G-CSF).
Results: Fifty-three patients, for a total of 54 haplo HSCT, were
enrolled. At a median follow-up of 18.4 months (range 1.5-53),
median overall and event-free survivals were 24.2 and
14.5 months. Overall cumulative incidence of non-relapse
mortality (NRM) was 16.7% and 21.5% at 3 and at 18.4 months
respectively. Relapse incidence (RI) was 9.3% and 30.3% at 3
and at 18.4 months and was significantly lower in patients in
complete remission at the time of HSCT (P = 0.04). Graft failure
occurred in 2 patients, the cumulative incidence of neutrophil
recovery was 92.6% at day +30, the median day of recovery
was day +17 (day +18 and +15 for BM and PBSC respectively).
No differences were observed between originator G-CSF
versus biosimilar G-CSF (P = 0.795). Overall cumulative inci-
dence of acute GVHD requiring systemic steroid therapy was
54.7% at day +100; acute GVHD grade III-IV occurred in 17%
(5/29) of patients. Incidence of chronic GVHD was 47.4% at day
+400. However, 52% of patients had stopped immunosup-
pressive drugs at median follow-up.
Conclusion: Our single Institution experience on a very high
risk population showed similar overall NRM and RI as reported
by other groups though GVHD rates were somewhat higher.
Moreover, biosimilar G-CSF was safely used in the setting of
allografting partly reducing the cost of the procedure. Overall,
the encouraging outcomes of Haplo-HSCT should prompt the
design of large clinical trials where patients are randomised by
donor type.
References: 1. Luznik L. et al. Biology of Blood and Marrow
Transplantation 2008 14(6), 641–650.
2. Ciurea S.O. et al. Blood 2015, 126(8), 1033–1040.
Disclosure of Interest: None declared.
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Ixazomib Suppresses Dendritic Cell Maturation and
Function, Impairs T cell Proliferation, and Modulates GvHD
in a Schedule-Dependent Fashion
A. S. Al-Homsi1,2,*, A. Goodyke1, K. Cole1, M. Muilenburg1, Y. Feng1
1Blood and Marrow Transplantation, Spectrum Health,
2Michigan State College of Human Medicine, Grand Rapids,
MI, United States

Introduction: Prevention of GvHD relying solely on suppres-
sing T cells has yielded limited success. Dendritic cells (DCs)
play a pivotal role in GvHD and are impaired by proteasome
inhibitors (PI). Ixazomib (IXZ) is a PI that dissociates rapidly
from 20 S proteasome and is orally bioavailable. We aimed to
examine IXZ’s effects on dendritic and T cells in vitro, as well as
in a MHC-mismatch GvHD murine model.
Material (or patients) and methods: DCs were sorted from
blood filters of healthy donors and cultured with IXZ at
different concentrations for 4 h before stimulation with
lipopolysaccharide (LPS) for 16 h. DCs were then stained with
CD40, CD54, CD80, CD83, CD86, & CCR-7 antibodies and
analyzed by flow cytometry. Survival of DCs cultured in the
presence of IXZ was evaluated after staining by 7AAD. Pro-
inflammatory cytokines were measured in the supernatant of
DCs cultured in presence of IXZ, added before or after LPS.
Standard MLR and T cell proliferation assays were used to
evaluate the effects of IXZ on T cell proliferation. For the
in vivo studies, a C57B6→ BALB/c pre-clinical GvHD model was
adopted. Mice were transplanted with 5x106 BM cells after
receiving 10 Grays of TBI in 2 fractions. Acute GvHD was
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induced by administering 5x106 splenocytes. Vehicle or IXZ
(1.5 mg/kg) were given SQ as follows: schedule A= d -1 and
+2; schedule B = d +1 and +4; and schedule C= d -1, +2, and
+5. Mice were monitored and the results of repeated
experiments were pooled. Alternatively, mice receiving vehicle
or IXZ (schedule A or B) were sacrificed on day +7. Splenic DCs
were sorted and assessed by FACS analysis after stimulation
with LPS and staining with CD80, CD86, & MHCII antibodoes.
The proliferation of CFSE-labeled lymph node CD4 and CD8
cells was quantified by FACS analysis after stimulation by
irradiated BALB/c splenocytes.
Results: IXZ suppressed the expression of DC maturation
markers in a dose-dependent fashion starting at the concen-
tration of 10 nM. IXZ also decreased the fraction of total DCs
simultaneously expressing multiple markers. At the concentra-
tion of 10 nM, DC viability remained unaffected in comparison
to control but dropped to 68% and 43% at 20 nM and 40 nM.
When added before LPS, IXZ significantly decreased DC
production of IL-6, IL-12, and IL-23 starting at the concentra-
tion of 20 nM. IL-1β was decreased at 40 nM. Importantly,
there was no significant change in cytokine production by DCs
when IXZ was added 4 h after LPS, except for IL-1β that
increased at 30 nM. Starting at the concentration of 10 nM, IXZ
dose-dependently inhibited T cell proliferation. In vivo, IXZ
statistically improved mice survival with schedule B. Despite
early improvement, IXZ failed to improve overall mice
survival with schedule A. Schedule C showed improved
survival that did not reach statistical significance, in part
due a phenomenon of early death after drug administration
on day +5. Schedule B showed impaired DC maturation and
decreased
T cell proliferation when compared to the control group.
Conclusion: IXZ impairs DC maturation while partially preser-
ving cell viability. IXZ also inhibits pro-inflammatory cytokine
production by non pre-stimulated DCs and inhibits T cell
proliferation. Finally, in an aggressive murine GvHD model, IXZ
affects GvHD development in a schedule-dependent fashion.
Our results provide support for rational design of clinical trials.
Disclosure of Interest: A. S. Al-Homsi Funding from:
Millennium Pharmaceuticals, A. Goodyke: None declared, K.
Cole: None declared, M. Muilenburg: None declared, Y. Feng:
None declared.
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Endothelial microparticles carrying hedgehog-interacting
protein aggravate endothelial damage in the development
of acute graft-versus-host disease after allogeneic
hematopoietic stem cell transplantation
D. Nie1,*, J. Fang1, Q. Wu1, M. Hong1
1Hematology, Union Hospital, Tongji Medical College, Huazhong
University of Science and Technology, Wuhan, China

Introduction: Endothelial cells (ECs) damage and endothelial
microparticles (EMPs) have been recently proved to be
implicated in the pathogenesis of acute graft-versus-host
disease (aGVHD) after allogeneic hematopoietic stem cell
transplantation (Allo-HSCT), 1, 2 however, the related mechan-
isms remain unclear.
Material (or patients) and methods: The murine model of
bone marrow transplantation (BMT) was performed by
transplantation of bone marrow and spleen cells from donor
mice (C57BL/6 for allogeneic BMT, BALB/c for syngeneic BMT)
to recipient BALB/c mice. In recipient BALB/c mice, the
apoptosis of ECs, the expression of hedgehog-interacting
protein (Hip) and Fas protein, the production of reactive
oxygen species (ROS) were in situ detected in aortic when
aGVHD attack. The concentration of plasma EMPs and nitric
oxide in recipient mice were also determined. In vitro, the cell
apoptosis, intracellular production of ROS and NO, angio-
genic activity in EA.hy 926 cells were examined after
incubation with EMPs derived from TNF-α treated ECs.
Moreover, the Hip carried by EMPs and the related Sonic

hedgehog (Shh) pathway implicated in these effects of EMPs
were analyzed.
Results: Significantly higher numbers of EMPs at day 8 after
BMT were found in mice with aGVHD compared with those
without aGVHD (760 ± 79 vs 420 ± 54, P＜0.05). The intensity of
immunohistochemical staining for Hip protein in mice with
aGVHD was determined as (＋＋＋＋), stronger than those
without aGVHD, in which the intensity was determined as (＋).
The positive cells of TUNEL staining in aortic ECs with and
without aGVHD were observed as (＋＋＋＋) and (± ),
respectively. Increased ROS production in aorta and decreased
plasma NO concentration were also determined in mice with
aGVHD. In vitro, after treated with EMPs obtained from injured
ECs, EA.hy926 cells exhibited a significantly increased apopto-
tic rate compared with resting cells (21.88 ±1.85% vs 7.92
± 1.99%, P40.001) along with enhanced Fas and Bax, whereas
reduced Bcl-2 expression. Meanwhile, increased ROS produc-
tion and decreased NO generation were also found in EMPs
treated ECs. In addition, incomplete and fluffy capillary-like
structures, accompanied with decreased Ang-1 but enhanced
Ang-2 expression were found in EMPs treated ECs. Hip is an
antagonist for the the Shh pathway, these effects of EMPs on
ECs were directly mediated by Hip to inhibit the Shh pathway,
as illustrated by all effects of EMPs were reversed when the
Hip incorporated in EMPs was silenced by siRNA or the Shh
pathway in target cells was activated by SAG.
Conclusion: these data are intensely suggestive of a feasible
vicious cycle: endothelial injury during aGVHD results in
increased production of EMPs and, in turn, the elevated EMPs
carrying Hip trigger endothelial apoptosis and dysfunction
through blocking the Shh pathway, thus aggravating endothe-
lial damage.
References: 1. Luft T,Dietrich S,Falk C,Conzelmann M,Hess M,
Benner A et al. Steroid-refractory GVHD: T-cell attack within a
vulnerable endothelial system. Blood 2011; 118:1685-92.
2. Pihusch V,Rank A,Steber R,Pihusch M,Pihusch R,Toth B et al.
Endothelial cell-derived microparticles in allogeneic hematopoie-
tic stem cell recipients. Transplantation 2006; 81:1405-9.
Disclosure of Interest: None declared.
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Pentraxin 3 plasma levels at GvHD onset predict disease
severity and therapy response in a cohort of pediatric
patients undergoing allogeneic hematopoietic stem cell
transplantation
E. Dander1,*, P. DeLorenzo2, B. Bottazzi3, P. Quarello4, P. Vinci1,
A. Balduzzi5, F. Masciocchi5, S. Bonanomi5, C. Cappuzzello1,
G. Prunotto5, F. Pavan5, F. Pasqualini3, M. Parma6, E. Teruzzi6,
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C. Garlanda3, M. G. Valsecchi2, A. Rovelli5, G. D'Amico1
1Centro Ricerca Tettamanti, Department of Pediatrics, University
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ogy, City of Science and Health of Turin, Regina Margherita
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Introduction: Acute Graft-versus-Host Disease (GvHD) is a
major obstacle to allogeneic hematopoietic stem cell trans-
plantation (HSCT). Due to the absence of diagnostic tools for
predicting disease severity, a steroid-based first-line therapy is
adopted, unless the poor outcome of refractory patients. We
investigated if pentraxin (PTX)3, an acute phase protein locally
produced in several inflammatory diseases, could represent a
biomarker for improving GvHD management.
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Material (or patients) and methods: PTX3 plasma levels were
firstly evaluated in a fully MHC-mismatched mouse model of
acute GvHD. PTX3 levels were further evaluated in 115
pediatric HSCT patients with hemato-oncological diseases.
Plasma samples were collected before conditioning regimen
(basal), at HSCT, weekly until day 100, at GvHD onset. PTX3
was also evaluated by immunohistochemistry in GvHD lesions.
To investigate its role in GvHD pathogenesis, rhPTX3 was
injected in allo-transplanted mice.
Results: In the GvHD mouse model, PTX3 levels, low before
irradiation increased 8-folds, as effect of conditioning regimen.
Thereafter, the protein decreased in both syngeneic and
allogeneic transplanted mice, before raising again at GvHD
onset only in the allogenic group (P = 0.03).
PTX3 plasma levels were next measured in 115 patients who
underwent HSCT at S. Gerardo Hospital, Monza and at the
Regina Margherita Hospital, Turin. In accordance with our
observation in the mouse model, PTX3 significantly increased
from a basal of 7.19 up to 31.39 ng/ml at day 0, as effect of
conditioning. PTX3 levels were next compared in patients
experiencing or not the disease within 100 days after HSCT. At
the onset of GvHD, PTX3 resulted significantly higher than in
time-matched plasma samples of the No GvHD group. PTX3
expression was further analyzed by immunohistochemistry on
tissues typically affected by the pathology. Interestingly, while
a basal perilymphatic protein expression was detected in
healthy skin and in the subepithelial extracellular matrix of
healthy colon, a strong PTX3 production was highlighted in
skin and colon from patients with active disease.
To evaluate the prognostic significance of PTX3, we firstly
correlated protein levels at disease onset with GvHD severity.
PTX3 resulted significantly increased in patients with severe
GvHD, compared to patients with milder disease. We next
correlated PTX3 levels with therapy response. Interestingly,
PTX3 resulted 3-fold higher at the time of disease onset in
patients who had no response after 4 weeks, compared to
patients who experienced a complete or partial response
(P= 0.05).
To assess whether, besides representing a GvHD biomarker, it
could also play a role in disease pathogenesis, we repeatedly
injected recombinant human (rh)PTX3 in our mouse model of
GvHD. No differences were observed between animals treated
or not with the molecule in terms of overall GvHD score and
histopathology on GvHD lesions, thus ruling out a direct effect
of the molecule on disease course.
Conclusion: Our results candidate PTX3 as a reliable
biomarker reflecting GvHD severity and therapy responsive-
ness. If these results will be confirmed in a larger cohort of
patients, PTX3 could represent a clinically relevant tool for
tailoring patient-specific anti-GvHD therapy soon as the
pathology occurs.
Disclosure of Interest: None declared.

P099
Validation study of MBL2 and TYMP polymorphisms and
lymphocyte populations and inflammatory serum
cytokines in day +28 as predictors of acute graft-versus-
host-disease aGvHD after allo-HSCT
J. Beltran1,*, V. Guillem1, P. Amat2, J. C. Hernández-Boluda2,
J. L. Piñana2, J. V. García3, A. Sampol4, M. Jurado5, I. Heras6,
C. Solano2
1Hospital Clinico Universitario-INCLIVA, 2Hospital Clinico Univer-
sitario, Valencia, 3Hospital Universitario Ramón y Cajal, Madrid,
4Hospital Universitario Son Espases, Palma de Mallorca, 5Hospital
Universitario Virgen de las Nieves, Granada, 6Hospital Universi-
tario Morales Meseguer, Murcia, Spain

Introduction: The pathogenesis of GvHD is related to danger
signals that activateT and other immune cells, which induce
production of inflammatory cytokines, recruiting immunologi-
cal effector cells and destroying tissues and organs. Predictive
diagnostic, incidence and risk biomarkers of GvHD are critically
needed to improve treatment of this serious complication.

Material (or patients) and methods: Between May 2013 and
December 2014,104 patients received peripheral blood stem
cell transplantation in one of five participant centers. Patients
characteristics: Age, years: 49.0 (range 23-69), Sex (F/M): 49/55.
Female donor/male recipient pair: 12.5%. Diagnosis: acute
leukaemia (27.9%), lymphomas (48.1%), SMPC (5.8%), other
haematological disorders (17.3%). Conditioning regimen was
myeloablative (MA) in n= 15 (14.4%) of the pts and reduced
intensity conditioning (RIC) in n= 89 (85.6%). Patients were
allografted from MRD (n= 51, 49.0%), MURD (n= 22, 21.2%),
MMRD (n= 2, 1.9%) MMURD (n= 14, 13.5%). Blood samples
were analyzed by flow cytometry for CD3+, CD4+, Tregs, CD8+,
CD4+CD8+, CD19+, total NK cells, as well as IL-6 and TNF-a
serum levels cytokines by ELISA immunoassay in samples
obtained pre allo-HSCT and on days 0, +14, +21, +30, +60 and
+90 days post-SCT. In 65 patient-donor pairs, TYMP and MBL2
polymorphisms (rs112723255 G4A and rs930508 C4G) by
Taqmans SNP genotyping assay were determined as valida-
tion cohort of a previous study. Patients were divided into no-
mild (n= 64, 61.5%) and moderate-severe (n=40, 38.5%)
aGVHD and no-mild (n= 87, 83.5%) and moderate-severe
(n= 17,16.4%) cGvHD.
Results: After a median follow-up of 13.9 months (range 0.3-
30.8), 37 patients have died due to relapse (n=7, 35.6%),
aGvHD (n= 6, 18.9%9), cGvHD (n= 1, 2.7%), toxicity (n=2,
5.4%), infection (n=15, 40.5%), other (n= 6, 16.2%). FemaleD
to maleR aGVHD risk (HR = 2.306; P = 0.036). We found
significant differences in IL-6 and TNF-alpha serum levels at
day +21 post allo-HSCT between patients who eventually
developed aGvHD and those who not (P = 0.001 and P = 0.007,
respectively). We also found differences between PB popula-
tions CD4+ CD8+ (n=37, P = 0.024), CD 8+ (n= 36, P= 0.005),
CD 56+ (n= 15, P = 0.03) and NK CD16- (P = 0.038) at day +28
post allo-HSCT. The study confirms previous results detecting
that MBL-2 heterozygous patient-donor combination geno-
type (C/G in patient, donor or both) was associated with a
decreased risk of developing aGvHD (HR= 0.273; P = 0.036).
Conclusion: T cell and NK lymphocyte subpopulations in
addition to serum levels of IL-6 and TNF-alpha at day +21
predicts aGvHD after alloHSCT. In this study, we validated
MBL-2 polymorphisms (rs930508 C4G) in D/R as a significant
risk for aGvHD.
Disclosure of Interest: None declared.

P100
Increase of endothelial progenitor cells in acute graft-
versus-host disease after allogeneic haematopoietic stem
cell transplantation for acute myeloid leukaemia
M. Medinger1,*, D. Heim1, S. Gerull1, J. Halter1, W. Krenger2,
C. Bucher1, P. Jakob3
1Hematology, 2GMP Facility, 3University Hospital Basel, Basel,
Switzerland

Introduction: Endothelial progenitor cells (EPCs; CD31
+CD34brightCD133+CD45dim cells) are novel markers of
endothelial dysfunction and are related to inflammatory
processes such as acute graft-versus-host disease (aGvHD)
mediated by anti-host reactive, donor-derived T cells. Because
there is no established second line treatment, markers for an
early steroid response are clearly needed for translational
studies that aim to treat steroid refractory acute GvHD as early
as possible. Recent evidence indicates that bone marrow-
derived EPCs contribute to endothelial cell renewal in hypoxic
and inflamed tissues –making EPCs a putative early marker for
steroid response.
Material (or patients) and methods: To study our hypothesis
that EPCs are involved in aGvHD and that their cell numbers
are altered under therapy, we examined 47 patients with acute
myeloid leukaemia (AML), who had undergone allo-HSCT with
myeloablative conditioning with PBSC as stem cell source in
complete remission. Blood samples for the quantitative
analysis of circulating EPC levels was drawn before the begin
of conditioning (baseline), on the day of engraftment, at
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diagnosis of aGvHD and initiation of aGvHD treatment and day
3, 7 and 14 after initiation of steroid treatment (in patients
with aGvHD) and in nearly the same time points since HSCT in
patients without aGvHD. EPC were identified by flow
cytometry as CD34+VEGFR2/KDR+CD133+ triple-positive cells
among CD34+ cells.
Results: 22 patients had at least grade II acute GvHD at a
median of 20 days post-transplant. At baseline (before begin
conditioning) and at the time of engraftment (median day 15),
the circulating EPC level was not significantly different in
patients with and without aGvHD (Figure 1a). At diagnosis of
aGvHD≥grade 2, EPC levels increased whereas in patients
without aGvHD the EPC levels were significant lower
(3021 ± 278 versus 2322± 195 cells/ml; P40.001; Figure 1a).
After a median of 6 days of steroid treatment, the number of
EPCs returned close to the number EPCs of patients without
aGvHD at day 14 of therapy in steroid-sensitive patients.
However, in patients with steroid-refractory aGvHD, EPC levels
remained at a high level until day 14 of therapy whereas
responders to therapy had a decrease of EPC levels
(2300 ± 155 versus 1287 ± 112 cells/ml; P = 0.04; Figure 1b).
Conclusion: Taken together, our results demonstrated that
the number of circulating EPCs is increased in patients with
aGvHD compared to patients without aGvHD. In patients with
steroid-sensitive aGvHD, EPC levels decreased to the range
before allo-HSCT whereas in steroid-refractory patient EPC
numbers remained at high levels. Further studies must
validate, whether EPC levels can function as biomarker for
steroid responsiveness in aGvHD.
Disclosure of Interest: None declared.

P101
Elucidation of the biology of multi-donor transplantation
M. Y. Shapira1,*
1Department of Bone Marrow Transplantation, Hadassah
University Hospital, Jerusalem, Israel

Introduction: In a breast cancer model multi-donor trans-
plantation (MDT) proved to suppress GVHD and augment the
anti tumor activity. In this study we sought further analysis of
MDT with a new tumor model and possible mechanism(s).
Material (or patients) and methods: BALB/c mice received a
single fraction TBI (7.5 Gy) followed a day later by BMT from
either C57BL/6, C3H or both (MDT). The recipient mice were

inoculated with syngeneic melanoma cells and the develop-
ment of melanoma metastases was followed along with post
transplant immune cell subpopulations recovery. In order to
examine whether the second graft in MDT needs to be able to
proliferate, retain its antigenicity or merely circulate in the
recipient in order to achieve better GVT, we irradiated
one of the grafts (C57BL/6 or C3H) with high dose ionizing
gamma rays or by treating the cells with photosensitizing
agent followed by UVA irradiation. The combination of an
unmanipulated graft and a manipulated graft was then
transplanted.
Results: Measured by the Cooke grading system, MDT showed
significantly less GVHD (p40.01) as compare to the controls.
Thirty days following transplantation from BALB/c into BALB/c
(control), C57BL/6, C3H or MDT and inoculation with B16BL6
mouse melanoma tumor cells the lungs were excised lung
nodules were enumerated. As expected, the C57BL/6 and C3H
showed GVT effect with significant reduction of the number of
metastases as compared to the control (figure 1). The MDT
group, however, showed a much stronger GVT effect (P= 0.001
and P40.0001 as compared to C57BL/6 and C3H respectively,
figure 1). We found that both gamma irradiation and
photosensitization followed by UVA of one graft prevents the
augmented GVT (figure 1). Post transplant immune cell
subpopulations recovery post MDT showed preservation of
cellular naivety, increased number of NK cells and increased APC.
Conclusion:We conclude that MDT's augmentation of the anti
tumor effect is not tumor specific. We also showed that the
second graft in MDT needs to be able to proliferate and retain
its antigenicity. The immune recovery explains the suppression
of GVHD and the increased GVT.
Disclosure of Interest: None declared.
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The Heme Oxygenase-1 gene promoter polymorphism is
associated to outcome in patients receiving HLA-identical
sibling allogeneic peripheral blood stem-cell
transplantation (Allo-PBSCT) with reduced intensity
conditioning (RIC)
M. Alcoceba1,*, M. García-Álvarez1, O. López-Godino1, L. López-
Corral1, E. García-Guerrero2, O. Ferré1, A. Balanzategui1,
D. Valcárcel3, C. Castilla4, I. Heras4, A. Esquirol5, R. Martino5,
J. A. Pérez-Simón2, L. Marín1, R. García-Sanz1, M. González1,
M. D. Caballero1
1Department of Hematology, Hospital Universitario de Sala-
manca (CAUSA-IBSAL), Salamanca, 2Department of Hematology,
Hospital Universitario Virgen del Rocío (IBIS), Sevilla, 3Department
of Hematology, Hospital Universitari Vall d´Hebrón, Barcelona,
4Department of Hematology, Hospital General Universitario
Morales Meseguer, Murcia, 5Department of Hematology, Hospital
Santa Creu i Sant Pau, Barcelona, Spain

Introduction: Graft-versus-host disease (GvHD) is the main
cause of early mortality in allogeneic stem-cell transplantation
(allo-SCT), even in HLA-identical allo-SCT. The heme oxigenase-
I (HO-1) is an enzyme that catalyzes the heme group
degradation. It has been related to inflammatory response
regulation, with a potential role in the immune system
regulation. Therefore, it could have a role in the development
of GvHD. The HO-1 promoter region is polymorphic due to a
variable number of GT repeats (higher protein expression
when o25 repeats). Up to now, only one report has analyzed
the role of this polymorphism in the allo-SCT setting, mainly
myeloablative transplants, showing that the presence of o30
repeats in the donor associates to a higher transplant-related
mortality and a shorter overall survival (OS). However, there is
no information related to allo-SCT with reduced intensity
conditioning (RIC). We aim to analyze the role of the
polymorphism in HO-1 gene promoter in the outcome of
patients undergoing HLA-identical sibling allo-PBSCT with RIC.
Material (or patients) and methods: A total of 126 patients
diagnosed of AML (n= 54), MDS (n= 31), NHL (n= 18), MM
(n= 9), HL (n= 6) or others (n=8) from five different Spanish
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centers were included in the study. Flu-Bu conditioning was
used in 71% of the transplants while Flu-Mel in 29%.
The analysis of HO-1 polymorphism was carried out as
described (Gerbitz). According to the HO-1 genotype, indivi-
duals were grouped into S/S, S/L, or L/L, considering S any
allele with ≤ 25 repeats, and L when 425 (Rueda). The
analyses were carried out taking into account the receptor,
donor and both profiles. Allele frequencies were estimated by
direct counting and compared between groups using Fisher’s
test. Log-rank analysis was used to compare differences
between survival curves.
Results: Cumulative incidence of aGVHD at day 200 was 52%,
and grades II-IV in 44% in our series. There were no statistical
differences in clinical variables between HO-1 genotype groups.
Recipients carrying L/L or S/L genotype showed a higher
incidence of grade II-IV GVHD (49% vs. 18%, P=0.06) as
compared to S/S genotypes. Other variables influencing grade
II-IV GVHD were conditioning (Flu-Mel, 64% vs. 38%, P=0.001),
intermediate/advanced disease status at transplant (53% vs. 37%,
P=0.03), and recipient age (460y, 56% vs. 38%, P=0.04). In the
multivariate analysis, Flu-Mel conditioning (HR 2.5, 95% CI:
1.4-4.3), and recipient age 460y (HR 1.9, 95% CI: 1.1-3.3) signifi-
cantly associated to aGVHD severity, while HO-1 genotype showed
a trend (HR 2.6, 95% CI: 0.8-8.4). There was no relation between
HO-1 polymorphism and incidence/severity of cGVHD, or OS. The
HO-1 donor genotype did not influence alo-TPH outcome.
Conclusion: The present data suggest an association between
the HO-1 polymorphism in recipients with severe aGVHD.
Although confirmation in larger series is required, the HO-1
polymorphism could be used to design personalized strategies
in GVHD prophylaxis patients undergoing allo-RIC SCT.
References: 1 - Gerbitz A et al. Influence of polymorphism
within the HO-I promoter on OS and TRM after allogeneic
stem cell transplantation. Biol Blood Marrow Transplant.
2008;14:1180.
2 - Rueda B et al. HO-1 promoter polymorphism associated
with rheumatoid arthritis. Arthritis Rheum. 2007; 56:3953.
Disclosure of Interest: None declared.
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Update on: ATM Gene Single-Nucleotide Polymorphisms
(SNPs) Predict High-Grade Regimen-Related
Gastrointestinal Toxicity (RR-GIT) in Allografted Patients
A. Kuba1,*, L. Raida1, F. Mrazek2, P. Schneiderova2, E. Kriegova2,
T. Fürst3, J. Fürstova3, E. Faber1, Z. Ambruzova2, T. Papajik1
1Department of Hemato-oncology, 2Department of Immunology,
University Hospital and Faculty of Medicine and Dentistry,
Palacky University, 3Department of Mathematical Analysis and
Applications of Mathematics, Faculty of Science, Palacky
University, Olomouc, Czech Republic

Introduction: RR-GIT is the dominant complication during the
pre-engraftment period and a potential acute graft-versus-
host disease (aGVHD) risk factor. According to our hypothesis
functional variants of genes participating in DNA-damage
response (DDR) may have an impact on the extent of tissue
damage caused by the conditioning regimen.
Material (or patients) and methods: In our single-center
study, we analyzed 109 patients (female 41%) allografted
between 2009-2015 for: AML (41%), MDS/MPN (19%), ALL
(17%), CLL (8%), NHL (6%), CML (4%), and other hematological
disorders (5%). The median age of the cohort was 50 (20-63)
years. Patients were allografted after myeloablative (14%),
non-myeloablative (20%) and reduced intensity/toxicity (66%)
conditionings from HLA identical donors (matched-related
40%). GVHD prophylaxis was done by solo cyclosporine-A
(76%) or cyclosporine-A and mycophenolate mofetil (20%) or
low-dose methotrexate (4%). “In vivo” T-cell depletion with
thymoglobuline was used in 69% of recipients. The patients
were genotyped for five SNPs (rs4585 T/G, rs189037 A/G,
rs227092 T/G, rs228590 C/T, and rs664677 T/C) of the ATM
gene. SNPs genotyping was performed with Sequenom
MassARRAY platform using allele-specific MALDI-TOF mass

spectrometry assay (Sequenom, San Diego, CA, USA). Primers
were designed using the Sequenom SNP Assay Design
software version 3.0 for iPLEX reactions. Logistic regression
was used in the study with significance level set to 0.05.
Results: 35 patients (32%) died (21 patients died of transplant-
related complications). The median post-transplant follow-up
was 1.3 (0.1-5.7) years. RR-GIT grade III and IV was documented
in 30 patients (28%), RR-GIT grade I and II in 48 patients (44%),
and no RR-GIT in 31 patients (28%). The conditioning regimen,
ATM gene haplotypes (rs4585*T, rs189037*A, rs227092*T,
rs228590*C, and rs664677*T), female sex, and EBMT score
were associated with RR-GIT grade III-IV [OR = 3.0, 95%CI(1.8–
5.1) P = 0.004; OR = 9.7, 95%CI(2.0– 47.0), P= 0.006; OR = 2.4,
95%CI(1.0–5.6), P = 0.05; OR = 2.1, 95%CI(1.4–3.2), P= 0.0001,
respectively]. The effect of the ATM haplotype was maintained
after accounting of the above mentioned risk factors in the
multivariate analysis (P = 0.006). There was no effect of the
ATM haplotype on aGVHD occurrence.
Conclusion: This is an update of our recently published
preliminary single-center study analyzing ATM gene SNPs in
allografted patients after reduced conditioning. After the
inclusion of myeloablative conditioning, the significance of the
ATM gene haplotype in the prediction of high-grade RR-GIT
has been confirmed. The linkage with aGVHD has not been
proven, suggesting ATM gene SNPs seem to be more tightly
associated with the initial tissue damage whereas there are
more clinical and pathophysiological variables involved
in aGVHD.
Of note, the rs189037*A is known to be associated with
decreased ATM mRNA expression. Thus, we hypothesize that
patients defective in DDR mechanisms due to insufficient ATM
production may be rendered at higher risk of conditioning–
induced tissue damage.
Disclosure of Interest: Supported by IGA MZCR NT12454 and
IGA_LF_2016_001. None declared.
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Mesenchymal stromal cells in patients with steroid-
refractory III-IV grade Acute Graft versus Host Disease
after Allogeneic Hematopoietic Stem Cell Transplantation
or Donor Lymphocyte Infusion
A. Bukauskas1,*, V. Valceckiene1, M. Stoskus1, V. Jureviciute1,
R. Bertasiute1, V. Peceliunas1, A. Slobinas1, I. Trociukas1,
L. Griskevicius1,2
1Hematology, Oncology and Transfusion Medicine Center, Vilnius
University Hospital Santariskiu Klinikos, 2Clinics of Internal,
Family Medicine and Oncology, Faculty of Medicine, Vilnius
University, Vilnius, Lithuania

Introduction: Steroid refractory acute graft versus host
disease (SR-aGVHD) is associated with poor outcome and no
commonly accepted salvage therapy is available for its
treatment. Bone marrow derived mesenchymal stromal cells
(MSCs) might be an option to tackle this problem.
Material (or patients) and methods: All patients had grade
III-IV SR-aGVHD after allogeneic hematopoietic stem cell
transplantation (HSCT) or donor lymphocyte infusion. MSCs
target dose was 1x106 cells/kg bodyweight intravenously once
weekly (maximum 3 doses). Treatment response was eval-
uated on day 28 after the first MSCs infusion. Healthy donors’
bone marrow derived MSCs for therapeutic use were obtained
by directly loading donor bone marrow or after 1 passage in
flasks on the closed automated device bioreactor (Quantums
Cell Expansion System, Terumo BCT, Inc, Lakewood, CO, USA)
in media containing 5% platelet‐lysate. The samples taken
from the final product were analyzed for viability, cell count,
phenotype, microbial growth, mycoplasma DNA and endotox-
ins. MSCs showed capability to differentiate into adipocytes,
chondrocytes, osteocytes. Harvested MSCs batches were
aliquoted into doses of 25 or 50 x 106 cells and cryopreserved.
The data were collected prospectively.
Results: 17 adult SR-aGVHD (14 III* and 3 IV*) patients received
MSCs as salvage treatment. 16 patients had gastrointestinal,
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5 patients had skin and 5 patients had liver involvement.
Number of organ systems involved were 1 (9 patients),
2 (7 patients) and 3 (1 patient). The median time between the
onset of aGvHD and the first infusion of MSCs was 20.5 days
(range, 5-126 days). 8 patients received three, 8 patients two
and 1 patient one infusion. Median MSCs dose was 1.05x106

cells/kg bodyweight (range, 0.83-1.33). The median observa-
tion time was 2 months (range, 0-23). 6 patients (35%)
achieved CR, 1 patient (6%) achieved PR, 4 patients (24%)
showed SD, 6 patients (35%) could not be evaluated (4
patients died before reaching day 28 because of infectious
complications (all were non-responders at the last evaluation
before death), 1 patient had hematologic disease relapse, 1
patient was missing to follow-up). In the group of patients who
reached CR/PR on day 28, median survival was not reached
(range, 1-23) vs 1 month (range, 1-12) in non-responders. At
the last follow up, 7 of 17 (41%) patients were alive and 10
died (59%) (the causes of death: infection – 7, hematologic
disease relapse – 3). No acute infusion-related reactions
associated with MSCs were observed. There were 3 CMV and
2 EBV reactivations requiring treatment after the MSC infusion.
Conclusion: MSCs are safe and well tolerated therapy option
for patients with SR-aGVHD. Responders on day 28 may have a
better prognosis. New strategies to increase as well as
maintain response to MSCs are needed.
Disclosure of Interest: None declared.
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Ocular Complications in hematopoietic stem cell
transplant patients- A 10 year experience at Mayo Clinic
A. L. Dias1,*, P. Pophali1, W. Gustavo1, A. Hasan1, F. Nosha1,
C. Nau1, S. Muriel1, L. Mark1, W. Hogan1, M. Patnaik1, S. Hashmi1
1Hematology- bone marrow transplantation, Mayo clinic,
rochester, Minnesota, Rochester, United States

Introduction: Ocular complications develop in a substantial
percentage of patients after allogeneic stem cell transplanta-
tion (HCT). This has the potential to lead to blindness and
impairment of quality of life. Ocular graft –versus- host disease
(GVHD) develops in 40-60% of patients after allo-HCT and
60-90% of patients with acute or chronic GVHD. Certain
complications such as dry eyes (keratoconjunctivitis sicca (KCS)
is reported to be the most common ocular complication
in allo-HCT survivors and quite commonly the presenting
symptom of chronic GVHD in most patients.

Material (or patients) and methods: Aim.
· To assess the incidence and risk factors of ocular complica-
tions after HCT
· To determine the morbidity associated with ocular complications.
Patients and methods: After obtaining IRB approval, all
consecutive adult patients who underwent HCT from 01/ 2005
until 06/ 2014 were included. Patient records were reviewed
for type of transplant- allogeneic vs. autologous, conditioning
chemotherapy, complications after HCT. Ocular complications
were recorded using ICD- 9 codes.
Results: A total of 3557 patient records were reviewed. 288(43%)
of the 677 allo-HCT and 258(9%) of the 2878 auto-HCT
patients had ocular complications. Among the allo- HCT patients
578 patients received peripheral blood, 64 bone marrow and
34 umbilical cords as the stem cell source. Only 10 among the
auto-HCT received bone marrow, the others received peripheral
blood. Diagnostic Groups are shown in Table 1. Other diagnoses
in autologous group include Amyloidosis(358), CNS tumors(16),
Neuroblastoma(4), Testicular cancer(24). Other malignancies were
29 in the autologous cohort and 1 in the allogeneic cohort.

TABLE 1: ALLOGENIC AUTOLOGOUS

Acute Lymphoblastic leukemia (ALL) 87 2
Acute Myelogenous leukemia (AML or ANLL) 251 19
Benign Disorders (SAA & immune disorders
unclassified)

16 0

Chronic myelogenous leukemia (CML) 30 0
Hodgkin lymphoma 5 145
Myelodysplastic / myeloproliferative disorders 139 3
Non-Hodgkin Lymphoma 25 783
Other Leukemias 71 2
Plasma Cell Disorders (except amyloid) 52 1493

Among the auto-HCT, 86 developed cataracts (32 of them had
posterior subcapsular cataract), 26 glaucoma, 21 retinopathy
and 14 corneal ulcers. In the allo-HCT patients, cataract was
the most common eye complication accounting for 93
patients (51 had posterior subcapsular cataract). Corneal ulcers
and keratitis accounted for 41 patients and KCS was seen only
in 17 patients. (Figure 1).
Conclusion: To our knowledge this is the largest study of
ocular complications in both allo and auto- HCT survivors.
Cataract was the most common eye complication encountered
in the post-HCT setting accounting for more than 50% of eye
conditions.
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P106
A Retrospective Review of a Cohort of Paediatric Patients
Treated with ECP for the Management of GVHD
A. Flinn1,*, M. Slatter1, R. Skinner1, H. Robson1, J. Cooper1,
J. Guest1, A. Gennery1
1Institute of Cellular Medicine, Newcastle upon Tyne, United
Kingdom

Introduction: Despite recent advances in haematopoietic
stem cell transplant (HSCT) resulting in improved outcomes,
graft-versus-host-disease (GVHD) remains a leading cause of
morbidity and mortality. Extracorporeal photopheresis (ECP) is
an alternative second line therapy for treatment of GVHD (1).
There is scant information regarding use and safety of ECP in
low bodyweight paediatric patients. We reviewed use of ECP
in the management of acute (a) and chronic (c) steroid
refractory/dependant GVHD in paediatric patients post-HSCT.
Material (or patients) and methods: Hospital records of 19
patients were reviewed. Patients with a/c GVHD post-HSCT
treated with ECP were included. Clinical details recorded
included demographics, underlying diagnosis, details of the
HSCT and conditioning regime, immunosuppressive agents
used, type of GVHD and stage, response to ECP and overall
outcome.
Results: 13 primary immunodeficiency (PID) and 6 oncology
patients (13 males) received ECP from December 2012 -
December 2015; 4 patients still receive therapy. Median age at
HSCT was 54 months. 2 had cGVHD, and 17 had aGVHD (11
skin only, 3 skin and GIT, 1 skin and lung, 1 liver and GIT, 1 skin,
liver and GIT). Among the PID group, median duration from
onset of GVHD to commencement of ECP was 79 days (range
22-327) and median weight was 14.8 kg (range 6.8-29.5 kg).
Among the oncology group, the median duration from onset
of GVHD to commencement of ECP was 91 days (range 17-
276) and median weight was 55 kg (range 12-86 kg).
All patients received corticosteroids plus at least one other
immunosuppressive agent prior to ECP, with most patients on
multiple agents. Within both groups, adverse side effects
included fainting due to use of an infected line and bleeding
from the central line site, but otherwise ECP was well tolerated.
Immune suppression was reduced in 14 patients and 2 were
off immune suppressive therapy completely while being
treated with ECP. All 6 oncology patients had a partial
response to ECP, but 3/6 (50%) patients died from intercurrent
infections. Among the 13 PID patients, 5 (38.5%) had a
complete response, 7 (53.8%) had a partial response and 1
(7.7%) had no response. 5/13 (38.5%) died, 2 from intercurrent
infections, 1 from PTLD, 1 from inflammatory pneumonitis and
1 due to GVHD.
Conclusion: ECP is safe and well tolerated in low bodyweight
patients. Partial and complete responses were seen in the
majority of patients and ECP treatment helped to allow
reduction in immune suppression. There are remaining
questions to be answered regarding the use of ECP in the
management of GVHD including optimal timing of initiating
treatment, how to reduce concomitant immune suppression
and how to identify those patients who will respond to ECP
treatment.
References: 1. Treatment of Acute Graft-versus-host-disease in
Childhood with Extracorporeal Photochemotherapy/Photopher-
esis: the Padova Experience. Calore E, Marson P, Pillon M et al.
Biol Blood Marrow Transplant. 2015 Nov;21(11):1963-72.
Disclosure of Interest: None declared.
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1Hematology, CHU Jean Minjoz, Besancon, 2Dermatology,
Hôpital Saint Louis, Paris, 3Hematology, Hôpital de Hautepierre,
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Introduction: There is no validated consensus for treatment of
steroid refractory chronic graft- versus –host- disease(cGVHD).
Extracorporeal photopheresis, rituximab, imatinib, mTOR
inhibitors, methotrexate and more recently, ruxolitinib are
used as secondary line treatment of chronic GVHD.The choice
of the therapy will be determined by the transplantation team
experience and patient GVHD characteristics. In 2011 J. Koreth
and collaborators published the results of their phase 1 study
using low-dose interleukin-2 to suppress clinical manifesta-
tions of chronic GVHD. Preclinical evidence for such strategy
relied on IL-2 potency to enhance regulatory T cells function
in vivo.
Material (or patients) and methods: We are presenting the
efficacy of a treatment with low dose of IL 2 for glucocorticoid
refractory cGVHD. Subcutaneous IL2 was administred daily at
the dose of 1X 106 UI /m2 for 28 days followed by 14 days
without treatment. The cycle was started again with the same
schedule.
Results: 15 patients received IL 2 for chronic GVHD from
January 2013 to September 2014. The median age was 30
years. There were 9 females and 6 males. Regarding the stem
cell source, 12 patients received peripheral stem cell
transplantation, 1 had bone marrow transplantation and 2
cord blood unit. The median number of targeted chronic
GVHD sites per patient was 3. Patients have received a median
of 5 prior treatments for chronic GVHD before the adminis-
tration of low dose IL2. The IL2 treatment was initiated with a
median of 2 years after the first treatment for chronic GVHD.
Median time of IL2 treatment duration was 3 month.
We are reporting 1 complete response. 5 patients presented a
partial response. Most of the observed responses concerned
the skin localization of chronic GVHD, with improvement of
the sclerotic features and ulcerations. 3 patients had stable
disease with the IL-2 treatment. 4 patients continued to
worsen their condition. One patient had to prematurely stop
the treatment because of arthralgia. One patients presented
fever each IL2 infusion and could’nt continue the treatment.
6 patients presented minor side effects. Only 4 patients
could taper the other immunosuppressive agents. 9 patients
presented infections during IL2 treatment. We counted 8
death mainly related to infection and/or GVHD progression.
There was no relapse of the hematological disease.
The Treg were studied in 6 patients. We observed an increase
of absolute number of Treg one month after the beginning of
the treatment.
Conclusion: Low dose IL2 treatment could be one of the
treatment offered to the patients with glucocorticoid refrac-
tory GVDH. The treatment is well tolerated, but most of the
responses were partial. The exact schedule of the treatment
infusion is not known. The results of the phase 2 study of the J.
Koreth team were presented in ASH 2014, including 35
patients. Treatment seems to be more efficient if started
rapidely after the chronic GVHD onset. Supplementary studies
are required to confirm the efficacy of IL2 treatment in setting
of GVHD. The place of IL2 in GVHD treatment strategy should
be assessed, in comparison with JAK2 inhibitors and
extracorporeal photopheresis.
Disclosure of Interest: None declared.
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Sirolimus, tacrolimus and low-dose methotrexate as GVHD
prophylaxis is safe and associated with promising results
in patients receiving reduced-toxicity allogeneic
hematopoietic cell transplantation
A. M. Avila1,2,*, P. Barba2,3, C. Cho2, S. Devlin2, I. Ceberio2,4,
D. Ponce2, M. Maloy2, M. A. Perales2
1Universidad de la Sabana Bogota Colombia, Bogota, Colombia,
2Memorial Sloan Kettering Cancer Center, New York, United
States, 3Hospital Universitari Vall Hebron, Barcelona, 4Hospital
Universitario Donostia, Donostia, Spain

Introduction: The combination of sirolimus, tacrolimus and
low dose methotrexate (MTX) has been increasingly used as
graft-versus-host disease (GVHD) prophylaxis in patients
receiving reduced-toxicity conditioning (RTC) allogeneic
hematopoietic cell transplantation (allo-HCT). However, the
impact on non-relapse mortality (NRM) and mortality due to
GVHD of this combination have not been fully assessed.
Material (or patients) and methods: We evaluated all
consecutive patients with lymphoid malignancies undergoing
RTC allo-HCT and receiving sirolimus, tacrolimus and low dose
MTX as GVHD prophylaxis in our center from 04/2008 to
12/2014. Tacrolimus and Sirolimus doses were adjusted to
maintain serum levels of 3-12 and 5-10 ng/mL, respectively,
until day +60 and then tapered on an alternated schedule.
MTX was used at 5 mg/m2 on days+1, 6 and 11.
Results: A total of 135 patients with a median age of 54 years
(range 23-75) were included. Most frequent diseases included
diffuse-large / transformed B-cell non-Hodgkin lymphoma (n=
32, 24%), follicular lymphoma (n= 22, 16%) and chronic
lymphocytic leukemia (n= 22, 16%). Eighty-seven percent of
patients had chemosensitive disease at transplant (50% CR,
37% PR). Patients received non-myeloablative (n= 99, 73%) or
reduced-intensity (n= 36, 27%) conditioned allo-HCT mostly
from HLA-matched related (n= 58, 43%) or unrelated (n= 65,
48%) donors (URD). ATG was used in 56 (41%) patients.
Median follow-up time was 34 months (range 0-88).
Compliance with the planned GVHD prophylaxis scheme was
achieved in 109 (81%) patients. Main reasons for treatment
discontinuation included acute renal failure (n= 18, 70%) and
liver abnormalities (n=2, 8%).
Cumulative incidences of 1-year grade 2-4 and 3-4 acute GVHD
were 36% (95%CI 28-44) and 6% (95%CI 3-11), respectively.
Patients450 years (P = 0.002) and those receiving mismatched
URD (P= 0.02) were more likely to develop grade 2-4 acute
GVHD. No risk factors could be identified for the development
of grade 3-4 acute GVHD due to low number of events. The
use of ATG and conditioning intensity were not associated
with higher risk of acute GVHD. One and 2-year cumulative
incidences of chronic GVHD were 24% (95%CI 18-32) and 42%
(95%CI 34-51), respectively.

Forty-three patients (32%) had died at last follow-up
(21 from disease relapse, 19 from GVHD and 3 from other
causes). NRM at 1 and 3 years was 8% (95%CI 4-14) and 15%
(95%CI 9-22), respectively while OS at 1 and 3 years was
84% (95%CI 78-91) and 71% (95%CI 64-80). No risk
factors could be identified for the development of NRM
and OS among pre-HCT variables. Patientso50 years had a
promising outcome with 3-year NRM and OS of 5% and 76%,
respectively. Using a landmark analysis at day +100, patients
with acute GVHD grade 2-4 had higher 3-year NRM (34% vs.
10%, P = 0.01) (Figure) and a trend to lower 3-year OS
(60% vs. 76%, P = 0.1) than patients with acute GVHD grade
1 or no GVHD.
Conclusion: GVHD prophylaxis with sirolimus, tacrolimus and
low-dose MTX is feasible, relatively safe and associated with
low incidences of GVHD, especially grade 3-4 acute GVHD.
Promising transplant results in terms of NRM and OS are
obtained with this scheme, although acute GVHD grade 2-4
was associated with increased NRM.
Disclosure of Interest: None declared.
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CHRONIC GRAFT VERSUS HOST DISEASE: HOW MUCH DO
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T. Lamparelli2, F. Gualandi2, S. Bregante2, A. M. Raiola2,
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Introduction: Background. Patients with chronic GvHD
(cGvHD) have a lower incidence of leukemia relapse, and this
has been called the graft versus leukemia effect, or GvL.
However, cGvHD is also the first cause of late non relapse
mortality, due to the involvement of several vital organs,
together with prolonged immune deficiency. The question
therefore is, how do these two opposing effects balance out
long term.
Aim of the study. To assess 20 year survival of patients with or
without chronic GvHD.
Material (or patients) and methods: Patients. Eligible for this
study were 1621 patients with hematologic malignancies, alive
on day +100 after an allogeneic transplant grafted between
1978 and 2013. Patients were divided in acute and chronic
malignancies. Acute malignancies (n=769) included AML
(n= 471) and ALL (n=298); chronic malignancies (n= 852)
included chronic myeloid leukemia (CML) (n= 372), myelofi-
brosis (MF) (n=78), lymphoproliferative disorders and mye-
loma (n=199), myelodysplastic syndromes (MDS) (n= 164),
other (n=43).
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Results: Results. The number of patients with no, minimal,
moderate and severe cGvHD was 365, 737, 397, 122,
respectively, which corresponded to 22%, 45%, 25%, 8%.
The incidence of moderate/severe cGvHD was higher in the
chronic disorders (36%) as compared to the acute leukemias
(26%) ( p40.0001).
Acute Leukemias. The cumulative incidence (CI) of transplant
related mortality (TRM) at 20 years was 8%, 10%, 28%, 69% for
cGvHD no, minimal, moderate, severe. The CI of relapse related
death (RRD) was 56%, 37%, 24%, 19%. The actuarial 20 year
survival was 34%, 52%, 47%, 16% respectively. Minimal cGvHD
produced best survival at 20 years.
Chronic malignanices. For chronic malignancies the CI of TRM
at 20 years, was 21%, 15%, 38%, 45% for cGvHD no, minimal,
moderate, severe. The CI of RRD at 20 years was 42%, 25%,
18%, 20%, and the actuarial survival 35%, 56%, 42%, 31%.
Again minimal cGvHD produced best survival at 20 years.
In multivariate Cox analysis on RRD, minimal cGvHD reduced
the risk of relapse related death to less than 50% as compared
to no cGvHD.
The results can be summarized as follows: (1) minimal cGvHD
protects from relapse, and produces best 20 year survival; (2)
severe cGvHD produces worst survival at 20 years, both in
acute and chronic malignancies; (3) survival of moderate
cGVHD is worse than minimal cGvHD; (3). the absence of
cGvHD (no cGvHD) is better than severe cGvHD.
Conclusion: Conclusions. Minimal cGvHD has a protective
effect on leukemia relapse as compared to no cGvHD, and low
TRM; therefore this is the best option for patients with
hematologic malignancies undergoing an allogeneic stem cell
transplant. Moderate and severe cGvHD must and can be
prevented, as shown by 4 prospective randomized trials, using
antithymocyte globulin (ATG) in the conditioning regimen.
Disclosure of Interest: None declared.
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Comparison of extracorporeal photopheresis and
anticytokine therapy in the treatment of steroid-refractory
acute graft versus host disease
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E. Morozova1, S. Bondarenko1, I. Kulagina1, M. Estrina1,
M. Averyanova1, E. Semenova1, L. Zubarovskaya1, B. Afanasyev1
1Raisa Gorbacheva Memorial Institute of Children Oncology
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State Medical University, Saint-Petersburg, Russian Federation

Introduction: Despite remarkable progress in the field of
allogeneic hematopoietic stem cell transplantation (allo-SCT),
the rate of transplant-related mortality remains high. Steroid-
refractory acute graft versus host disease (SR aGVHD) is a
specific complication of allo-SCT which lacks effective man-
agement and bears poor prognosis. No randomized trials were
conducted and only few studies comparing extracorporeal
photopheresis to anticytokine therapy (ACT) were reported.
Material (or patients) and methods: A total of 128 allo-SCT
recipients were included in the study. All developed SR aGVHD
that was defined as no response after 3 days of methylpred-
nisolone or aGVHD flare during the corticosteroid tapering.
ECP was used as further therapy in 68 (53%) patients and ACT
in 60 (47%) patients. ACT consisted of daclizumab (monoclonal
antibody (MAB) to interleukin-2) in 17 patients, infliximab
(MAB to necrosis factor alpha (TNF-α)) in 19 patients and
etanercept (a fusion protein against TNF -α) in 24 patients.
Etanercept was administered s.c. 0.4 mg/kg twice a week for
3 weeks, infliximab 10 mg/kg i.v. weekly for 3 weeks and
daclizumab 1 mg/kg, i.v. twice a week for 3 weeks. The
schedule of ECP was individual, ranging from 1 to 2
procedures per week. The median number of ECP procedures
was 6 (2–23). Both groups (ECP and ACT) were homogenous in
terms of such characteristics as median age (17 vs. 19 years),
sex (male 57% vs. 53%), diagnosis (acute leukemia 77% vs.
65%), disease status (remission 52% vs. 60%), donor type
(unrelated donors 79% vs. 84%), transplant source (bone

marrow 62% vs. 51%), respectively. But ECP group and ACT
group were heterogeneous in terms of aGVHD stage (III-IV
stage 38% vs. 70%), number of affected organs (≥2 organs
37% vs. 60%) and conditioning regimen (myeloablative 60%
vs. 31%), respectively. Response to therapy, overall survival
(OS) and cumulative incidence of relapse were analyzed.
Results: Overall response to therapy was observed in 45
patients (66%) after ECP and in 37 patients (62%) after ACT
(P = 0.53). Complete responses were registered in 21 patients
(31%) and 20 patients (33.5%), respectively. Partial responses
were diagnosed in 24 cases (35%) and 17 cases (28.5%),
respectively. Three-year OS in ECP group was 33% and in ACT
group 20% (P= 0.05). The cumulative incidence of relapse at 3
years after ECP was 12% (95% CI 5-23) and 14% (95% CI 6-25)
after ACT (P = 0.6). The relatively low cumulative incidence of
relapse in SR aGVHD may be associated with the possible
presence of graft versus tumor effect in this cohort of patients.
Conclusion: ECP and ACT demonstrate comparable rates of
response to treatment and are associated with low cumulative
incidence of relapse. Patients after ECP show statistically
significantly better OS than after ACT but as the study is
limited by the heterogeneity of analyzed groups, further
randomized studies are needed.
Disclosure of Interest: None declared.

P111
Extracorporeal photopheresis in the management of
steroid-refractory chronic graft-versus-host disease after
allogeneic stem cell transplantation in children: feasibility
and results
A. Kozlov1,*, S. Guntur1, J. Fedukova1, T. Bykova1, I. Moiseev1,
E. Morozova1, I. Kulagina1, M. Estrina1, M. Averyanova1,
Y. Zalyalov1, M. Kucher1, L. Zubarovskaya1, B. Afanasyev1
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State Medical University, Saint-Petersburg, Russian Federation

Introduction: Extracorporeal photopheresis is a cell-based
immunomodulatory therapy that permits the direct targeting
of psoralen-mediated photochemotherapy to circulating
pathogenic T cells. Limited data are currently available
regarding overall response rates and durability of responses
among children with chronic graft-versus-host disease
(cGVHD), which constitutes a major challenge of successful
hematopoietic cell transplantation.
Material (or patients) and methods: We conducted a
retrospective analysis of children after allogeneic hematopoie-
tic stem cell transplantation (allo-HSCT) treated with extra-
corporeal photopheresis (ECP) during a 7-year period at a
single university hospital. All patients received ECP on two
consecutive days every 2- 4 weeks (one procedure). ECP was
given to 32 patients, median age 11(2-18), with steroid-refractory
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chronic GVHD (cGVHD severity based on NIH 2014 criteria,
mild (n = 2, 7%), moderate (n = 13, 40%) and severe (n = 17,
53%). Cutaneous cGVHD was found in 26 patients (81%) and
was accompanied by visceral (hepatic, gastrointestinal)
cGVHD (n = 7, 22%), mucous involvement (n = 10, 31%, lung
involvement (n = 7, 22%). All had failed conventional
immunosuppressive therapy or could not be adequately
controlled only by corticosteroid treatment. The primary
efficacy end points were response rate to ECP and overall
survival.
Results: Overall response rate was 72% (n= 23). The complete
response (CR) rate was 9% (n= 3) and the partial response rate
was 63% (n= 20). Nine patients (28%) had no response (NR).
The median duration of ECP was 32 months (5–91) and the
median number of ECP procedures in each patient was 7 (2-56).
OS was 77%. 7-year OS in patients with PR/CR was 84%
and 7-year OS in non-responders was 38% (P = 0,001).
Responses, both complete and partial, were obtained in 1
(50%), 11 (85%), and 11 (65%) of patients with mild,
moderate and severe cGVHD, respectively. Responses, both
complete and partial, in the mucus lining, skin, lungs and
visceral organ (hepatic, gastrointestinal) were 80, 73, 57, and
43%, respectively.
Conclusion: We infer that ECP is an effective treatment of
steroid-refractory cGVHD in children, especially with cuta-
neous and mucous involvement of cGVHD. Those who
respond to ECP have better outcome and favorable prognosis.
Disclosure of Interest: None declared.
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1Hematology/Oncology, University of Pittsburgh Cancer Institute,
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6Dermatology Branch, National Institutes of Health, National
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Introduction: Chronic graft-versus-host disease (cGVHD) is a
leading cause of morbidity and mortality after allogeneic
hematopoietic stem cell transplant (SCT). Duration of systemic
immunosuppression (IS) for cGVHD is about 2 years; however,
15% of patients require IS 7 years after SCT. Previous studies
identified factors associated with longer duration of IS. Our
aim was to identify clinical and immunologic factors asso-
ciated with cGVHD that is persistent ≥ 7 years after cGVHD
diagnosis (pcGVHD).
Material (or patients) and methods: Patients were drawn
from a cross sectional study of the natural history of cGVHD at
the National Institutes of Health. A cohort of patients who
enrolled ≥ 7years from time of cGVHD diagnosis was
compared to those who enrolled o1 year from diagnosis.
Further analysis was performed to evaluate cytokine profiles
and candidate cGVHD biomarkers among patients with
pcGVHD, control patients, and healthy volunteers as a second
control group. The IFN-g, IL-6, IP-10, and MCP-1 high sensitive
assays were parts of V-PLEX from Meso-Scale Discovery (MSD).
The BAFF, CXCL9, and ST2 high sensitive assays were developed
and customized for clinical testing using MSD electrochemi-
luminescence immunoassay technology with antibody pairs
obtained from R&D Systems. Univariate analysis was performed,
and significant factors were used in multivariable logistic
regression. All p-valueso0.005 were considered statistically
significant; 0.005≤ P40.05 represented strong trends.
Results: There were 38 patients with pcGVHD and 83 control
patients o1 year from cGVHD diagnosis; 62% of pcGVHD

patients were still on systemic IS. Factors that were
significantly associated with pcGVHD included: bone marrow
(BM) stem cell source (result divergent from previous studies),
myeloablative conditioning, greater lung involvement and
lower FEV1, more eye and mouth symptom burden, lower
ferritin, lower IS, +ENA autoantibody, higher platelets, CD19
cells, CD4 cells, and immunoglobulin levels. Interestingly, there
were no differences in factors associated with cGVHD disease
severity, distance from home to the transplant center, nor
factors identified in previous studies. In a multivariable analysis
that included 11 variables, BM stem cells, +ENA, higher NIH
lung score, higher platelets, and higher IgA levels were
independent predictors of pcGVHD. There were 26 pcGVHD
patients, 52 controls, and 8 healthy volunteers for whom
cytokine analysis was performed. Significant differences were
seen between pcGVHD and control patients in levels of IP-10,
MCP-1, CXCL9, and BAFF (Figure 1).
Conclusion: Although cGVHD is often self-limited, late forms
requiring long duration of IS exist. Our analysis of pcGVHD
patients showed more lung involvement, less inflammatory
signs, and higher B cells, immunoglobulins, and autoantibo-
dies. In addition, plasma analysis revealed significant differ-
ences in a subset of cytokines and candidate cGVHD
biomarkers. However, standardly accepted measures of
disease severity were not associated with pcGVHD, suggesting
that further tools are needed to differentiate accumulated
damage from active disease. These findings suggest that
pcGVHD may reflect irreversible damage rather than an active
immune process. Our results contribute to hypotheses in the
pathogenesis and may have clinical implications relative to IS
intensity management in patients with pcGVHD.
Disclosure of Interest: None declared.
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P. Marta1, C. Mainardi1, M. Gabelli1, M. Facco2, G. Basso1,
C. Messina1
1Pediatric Hematology and Oncology Division, Department of
Woman’s and Child’s Health, 2Hematology and Clinical Immu-
nology Branch, Department of Medicine, Padua University,
Padua, Italy

Introduction: Recent data highlight the role of the T-helper
subsets in the pathogenesis of GvHD. Th1, Th2 and Th17 cell
subsets have been implicated in the pathogenesis of acute
and chronic GvHD. The aim of our study is to investigate the
patterns of T-helper cell activation in patients affected
by GvHD.
Material (or patients) and methods: We enrolled 10
paediatric patients (median age 10 years, range 4-15) that
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underwent allogenic HSCT for malignant hematopoietic
disorders. The donor was a sibling for 4 patients, a matched
unrelated donor for 5 patients and a haploidentical parent for
1 patient. 11 samples were taken at different time points
(median day +400, range +90 – +1682) and clinical status at
the time of the sample was recorded and classified as active
cGvHD, inactive cGvHD, active aGvHD or no GvHD.
After cell separation by Ficoll-Hypaque, we analysed by flow
cytometry the intracellular expression of IFN γ, IL17, IL4 and
IL22 on CD4-positive T-cells. Th1 cells were defined as CD4
+/cyIFNγ+ cells, Th2 as CD4+/cyIL-4+, Th17 as CD4+/cyIL-17+
and Th22 CD4+/cyIL-22+/cyIFNγ neg/cyIL-4 neg/cyIL-17
neg cells.
Statistical comparison was performed with the non parametric
Mann-Whitney U test for independent populations.
Results: The proportion of T-helper cells expressing any
intracellular cytokines were small (median 663/106 lympho-
cytes, range 450-2410) but detectable. Significantly higher
numbers were found in patients with active cGvHD (median
2204 cells/106 lymphocytes) or active aGvHD (median 2520
cells/106) than in patients with inactive GvHD (median 582
cells/106 lymphocytes) or no GvHD (median 582 cells/106

lymphocytes) (P = 0,04). As compared with patients without
GvHD or with resolved GvHD, patients with active GvHD
showed an expansion of Th1 (median = 451 cells/106

lymphocytes versus 66 cells/106 lymphocytes, P = 0,04) and
Th17 (median = 560 cells/106 lymphocytes versus 160 cells/106

lymphocytes, P = 0,04). No significant difference was observed
in Th2 or Th22 populations.
Conclusion: The expression of cytoplasmic cytokines in
T-helper lymphocytes of patients affected by GvHD was
analysed. Results show a higher number of T-helper cells
expressing intracellular cytokines in patients with active GvHD,
mainly due to the expansion of Th1 and Th17 cells. Differently
from other previous reports, we did not stimulate the cells
before the analysis. Although the population analysis is more
difficult due to the rarity of cytokine expressing cells, this
method is feasible and the results obtained are probably more
adherent to the biological process. Moreover, without the prior
in vitro stimulation, the absolute number of cytokine expres-
sing T-helper cells can be determined.
The evaluation of the absolute number of cytokine expressing
T-helper cells could be a promising marker of GvHD activity
and needs to be validated in a higher number of patients. Cells
producing IFNγ and IL17 seem to be the major contributor to
the expansion of activated cells in active GvHD.
Disclosure of Interest: None declared.
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Introduction: Placenta-derived decidual stromal cells (DSCs)
are a novel therapy for acute graft-versus-host-disease (GVHD)
and hemorrhagic cystitis (HC) after allogeneic hematopoietic
stem cell transplantation (HSCT).
Material (or patients) and methods: In this retrospective
study, we assessed the adverse events of this treatment.
The cohort study included 44 treated patients and 40 controls.
Age was median 49 (range 1-68) years and 48 (4-63) years in
the two groups, respectively. The DSCs given were in passage
2 (n=21), 3 (n= 31), or 4 (n= 30). The viability of infused DSCs
was median 93 (69-99)%. The dose given i.v. was median 1.5
(range 0.9-2.9) x 106 DSCs/kg. The patients were given median

2 (range 1-5) doses of DSCs with a total of 82 infusions.
Monitoring started 3 days before DSC infusion and ended
3 months after the last DSC infusion.
Results: The frequency of adverse events in the two groups
was compared using two-sided t-tests and the frequencies of
thromboembolism, stroke, and infusion-related adverse reac-
tions were compared using Fisher’s exact test. Three patients
had transient reactions during DSC infusion. The patients
suffering from acute GVHD treated with DSCs had higher
levels of albumin than the controls (P = 0.03). Cytomegalovirus
reactivation was less common in the GVHD DSC group than in
the controls (P= 0.0003). The DSC-treated group had the same
frequency of other adverse events (invasive fungal infection,
leukemic relapse, and death) as the controls. The DSC group
had a lower incidence of non-invasive fungal infections than
the controls (P = 0.039).
Conclusion: DSC infusions appear safe for patients with
steroid-refractory acute GVHD or HC. This study forms the
basis for studies of efficacy using DSCs.
Disclosure of Interest: None declared.
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Nilotinib for steroid-refractory chronic graft versus host
disease (cGVHD): a phase I-II GITMO study
A. Olivieri1,*, M. Cimminiello2, P. Marenco3, N. Mordini4,
O. Jacopo5, E. Marinelli Busilacchi5, F. Onida6, R. Fedele7,
P. Corradini8, F. Patriarca9, V. Pavone10, R. Nuccorini11,
S. P. Pascale12, F. Saraceni1, G. Mancini13, A. M. Carella14,
E. Pirro15, A. Nagler16, S. Mammoliti17, F. Bonifazi18 on behalf of
GITMO Gruppo Italiano Trapianto di Midollo Osseo
1Clinic of Hematology, Ospedali Riuniti Umberto I, Ancona,
2Hematology, A.O. San Carlo, Potenza, 3Hematology, Ospedale
Niguarda Ca’ Granda, Milano, 4Hematology, A.O. S Croce e Carle,
Cuneo, 5Dip. Scienze Cliniche e Molecolari, Università Politecnica
delle Marche, Ancona, 6Fondazione IRCCS Ca' Granda, Ospedale
Maggiore Policlinico, Milano, 7Hematology, Azienda Ospedaliera
BMM, Reggio Calabria, 8Hematology, Fondazione IRCCS Istituto
Nazionale dei Tumori, Milano, 9Hematology, A.O.U. S. Maria della
Misericordia, Udine, 10Hematology, G. Panico Hospital, Tricase,
11Hematology, 12Department of Hematology, San Carlo Hospital,
Potenza, 13Hematology, Ospedali Riuniti Umberto I, Ancona,
14Hematology, IRCCS Casa Sollievo della Sofferenza, San
Giovanni Rotondo, 15Laboratory of Clinical Pharmacology,
Depart. of Clinical & Biological Sciences, AOU San Luigi Gonzaga,
Orbassano, Italy, 16Division of Hematology, The Chaim Sheba
Medical Center, Tel-Hashomer, Ramat-Gan, Israel, 17Gruppo
Italiano Trapianto di Midollo Osseo, Genova, 18Institute of
Hematology and Medical, Oncology L and A Seràgnoli, S.
Orsola-Malpighi Hospital, Bologna, Italy

Introduction: Imatinib is effective in steroid-refractory GVHD
(SR-cGVHD); however doses 4200 mg/day are associated with
relevant toxicity.Nilotinib (NIL) has higher affinity than Imatinib
to intracellular tyrosine kinases (IC50 = 20 nM for p210BCR-
ABL, IC50 = 71 nM for PDGFR) and has a more favourable
tolerability profile.
Material (or patients) and methods: We conducted a phase
I-II study (standard 3+3 design) aimed to define MTD and
activity of NIL in SR-cGVHD (NCT01810718). A secondary
endpoint was pharmacokinetic (PK) evaluation of NIL, to be
related with efficacy and toxicity measures. Clinical outcomes
(OS, EFS and PFS) according to response rate (ORR) have been
also evaluated, according to the old and new NIH response
criteria and to the clinical improvement (CI) specifically
defined for this protocol.
Results: Twenty-one patients were enrolled (Tab.1). After
dose-escalation up to 600 mg/day, the MTD was not reached.
Six patients received NIL at 200 mg/d, 6 at 300 mg/d, 6 at
400/mg/d and 3 at 600 mg/d (300 mg BID). Extrahematolo-
gical AE with a frequency 420% were: asthenia, headache,
nausea, pruritus, cramps, constipation. The most frequent
hematological AE was anemia (grade 3 in only 1/21 pts); the
other hematological AE were mild. During the first 6 months
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of NIL treatment, there were only 4 grade 3 AE and none
grade 4 AE.PK evaluation was planned 15 days and 1, 3,
6 months after start of NIL. Samples were drawn at least 8hrs
after last NIL administration; data were available for 17 pts.
Mean and median plasma concentrations of NIL (C-NIL) were
817 (SD ± 450) and 773 ng/ml in all patients; C-NIL were
significantly different by NIL dosing (P = 0.016, Anova). We
also checked for associations between lower C-NIL and lack
of response (according to NIH criteria) but we did not find
significant results; or between higher C-NIL and more
frequent or severe AE, but again we did not find significant
correlations.
18/21 patients received NIL for ≥ 30 days and were evaluable
for ORR and clinical outcome at 12 months; we did not find
discordances between the new and old NIH response criteria
evaluation. We observed 5 PR;9 unchanged;2 progressions
and 3 failures (2 SAE, and 1 addition of new Immunosuppres-
sive treatment:ISTX), while ORR evaluated according to the
definition of “objective improvement” (OI) was: 9 OI;3
unchanged;3 progressions and 4 failures(2SAE;1 new ISTX;1
relapse of the underlying disease). With a median follow-up of
25 months (8-44) 15 patients are alive (11 are still on NIL), with
an OS of 78% and the Event Free Survival (EFS) was 51% (72%
and 44% on the ITT basis respectively); PFS was 56% (Fig. 1).
Conclusion:
NIL was well tolerated in this cohort of SR-cGVHD patients,
even at higher dosages. The favorable safety profile of NIL
makes this drug an attractive option in SR-cGVHD patients
unable to tolerate Imatinib.
Disclosure of Interest: None declared.
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Comparison of cyclosporine/ methotrexate and
cyclosporine/ mycophenolate combinations for prevention
of acute graft-versus host disease after allogeneic stem
cell transplantation from unrelated donors: A single center
retrospective study
R. Yerushalmi1, I. Danylesko1, N. Shem-Tov1, A. Nagler1,
A. Shimoni1,*
1Division of Hematology and Bone Marrow Transplantation,
Chaim Sheba Medical Center, Tel-Hashomer, Israel

Introduction: Acute graft-versus-host disease (GVHD) is the
major treatment-related complication after unrelated donor
stem cell transplantation (uSCT). Several GVHD prevention
regimens have been explored, but no regimen has shown
superiority. In this analysis we compared outcomes following
two of the most frequently used regimens, cyclosporine A and
a short course of methotrexate (MTX group) and cyclosporine
A and mycophenolate (cellcept, CC group).
Material (or patients) and methods: The study included 472
consecutive patients (pts) given uSCT in a single institution.
We retrospectively analyzed pt charts for SCT outcomes.
Results: The median age was 55 years (range, 18-76). The
conditioning regimen was myeloablative (MAC, 19%),
reduced-intensity (RIC, 39%) and reduced-toxicity (41%). All
pts were given ATG (Neovii, 15 mg/kg) during conditioning.
71% had 10/10 and 29% had ≤ 9/10 HLA matching. In all, 314
pts were given MTX and 158 CC. The CC group included older
pts (median age 57 Vs 52 years, respectively, P = 0.002). A
lower percentage had MAC (9% Vs 24%, P = 0.005). More pts
had lymphoproliferative disease and less acute leukemia
(P = 0.02). More pts had advanced disease at SCT (65% Vs
39%, P = 0.001) and more had a high comorbidity score (18%
Vs 11%, P= 0.05). Engraftment was faster after CC, day 11 and
14, respectively (P= 0.001). Acute GVHD grade II-IV occurred in
47% (95% CI, 40-56) and 27% (22-33, P40.0001) and grade III-
IV in 28% (95% CI, 21-37) and 12% (9-17, P40.0001),

[P115]

Table 1. Characteristic of patients with SR-cGVHD treated with Nilotinib after failure of at least 2 lines of therapy (previously
recieved ECP)

Median age (range): Male / Female: Disease: Donor type:

46 (23-66) 10-Nov 7 AL; 1 RAEB; 3 MPD; 2 MM;
8 Lymph

3 MUD; 17 HLA; 1 MISMATCHED

Stem cell source: Median duration
of cGVHD:

cGVHD FIRST
LINE Tx:

cGVHD SECOND AND SUCCESSIVE
LINES OF Tx:

16 PBSC; 4 BM;
1 PBSC+BM

30 (range: 12-153) 11 CsA/PDN; 2 ECP; 7 PDN;
1PDN+Tacrolimus

2 Imatinib; 3 ECP; 15 Miscellaneous including
ECP (no Rituximab); 1 Rituximab+ECP
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respectively. Chronic GVHD was 30% (26-34) after both
regimens. With a median follow-up of 52 months (5-151),
the 5-year non relapse mortality (NRM) was 44% (37-53) and
24% (20-30), ( p40.0001) and overall survival (OS) was 29%
(22-36) and 40% (22-36), after CC and MTX, respectively
(P= 0.0006). However, the CC group included pts with higher
risk for acute GVHD and NRM. To minimize this potential bias
we analyzed these outcomes on the basis of an intention to
treat like analysis. During the years 2008-9, the leading GVHD
prevention regimen for uSCT in our institution included CC (90
of 101, 90%). During the other years CC was used according to
the attending physician discretion in 68 of 371 transplants
(18%). The 2008-9 group was well matched with the other
periods in all other pt characteristics. Acute GVHD grade II-IV
occurred in 50% (41-61) in the years 2008-9 and 30% (25-35) in
the other periods ( p40.0001). Acute GVHD grade III-IV
occurred in 27% (19-39) and 15% (11-19), respectively
(P= 0.004). NRM was 34% (26-44) and 30%, respectively
(P= 0.62). Death related to GVHD occurred in 24% and 11%
( p40.0001) while other NRM causes occurred in 11% and
19%, respectively (P= 0.03). Relapse mortality was similar and
OS was identical, 36% (P = 0.80).
Conclusion: Cyclosporine/CC is associated with faster engraft-
ment and possibly with less organ toxicity than cyclosporine/
MTX. However, it is associated with inferior prevention of acute
GVHD and more GVHD related deaths. Cyclosporine/ MTX
should remain the standard GVHD prevention regimen
for uSCT.
Disclosure of Interest: None declared.

P117
Association of Clostridium difficile with Acute Graft Versus
Host Disease
B. L. Frye1, A. Dias1, S. Hashmi1,*, P. Tosh1, S. Khanna1
1Bone Marrow Transplant, Mayo Clinic, Rochester, MN, Rochester,
United States

Introduction:
Hematopoietic stem cell transplant recipients appear to be
one of the most vulnerable populations for the development
of Clostridium difficile Infection (CDI) infection. There are
significant changes in the gastrointestinal tract when a patient
has undergone allogeneic hematopoietic stem cell transplan-
tation. These changes occur for several reasons including the
immunosuppression patient receives, gastrointestinal (GI)
mucosal damage from conditioning chemotherapy and
change in the GI microbiome. Due to these changes, it was
felt that the risk of C. difficile was much more likely in those
patients who developed acute graft versus host disease
(aGVHD).
Material (or patients) and methods: Aim:
1. Study the correlation between the incidence of aGVHD and
those who developed CDI.
2. To evaluate the incidence of those who developed CDI with
or without developing aGVHD.
Patients and Methods:
After due IRB approval, all patients who underwent allogeneic
hematopoietic stem cell transplant, with either myeloablative
or non myeloablative conditioning regimen and those who
developed aGVHD were identified. Patients were grouped in 4
groups- those with aGVHD of GI tract and CDI, those with any
type of aGVHD and CDI, those without CDI but had aGVHD and
those with no aGVHD but had CDI. Statistical analysis was
done using Pearson’s chi square analysis for categorical
variables and One way analysis of variable (Anova) Summary
fit to analyze occurrence rates.
Results:
424 patients were evaluable for final analysis-214 myeloabla-
tive and 196 non-myeloblative. Of these 317 patients had
aGVHD with no CDI and 51 patients had aGVHD of GI tract
with CDI. CDI occurred in 19 patients without aGVHD of the GI
tract. CDI recurrence rates could not be addressed due to
incomplete data. There was no significant difference between

the myeloablative and non myeloablative groups in terms of
developing CDI. 25% of allogeneic stem cell recipients
developed CDI without underlying aGVHD.

Ages 2-72 Median 51 Mean 47.48

Type of
Transplant

Myeloablative
Transplant

214 Non-Myeloablative
Transplant

196

GI aGVHD+
and CDI+

NonGI aGVHD+
and CDI+

aGVHD- and
CDI+

aGVHD+ and CDI- Total

51 19 37 317 424

Conclusion:
This retrospective study demonstrates patients who develop
aGVHD are more likely to develop CDI. This is independent of
the conditioning regimen used for the transplant. However
this needs further validation in larger groups given the small
sample size.
Disclosure of Interest: None declared.
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Post-transplant high-dose cyclophosphamide (PTCy) is an
effective GVHD prophylaxis after unrelated HLA-matched
(8/8) and mismatched (7/8) peripheral blood allogeneic
stem cell transplantation
C. Martinez1,*, M. Kwon2, M. J. Pascual-Cascón3, M. Rovira1,
F. Fernández-Avilés1, G. Gutierrez1, M. Suárez-Lledó1, I. Isola4,
Á. Urbano-Ispízua1
1Hematopoietic Stem Cell Transplantation Unit, Hematology,
Hospital Clinic Barcelona, IDIBAPS, Institute Josep Carreras,
Barcelona, 2Hematology, Hospital Gregorio Marañon, Madrid,
3Hematology, Hospital Regional de Málaga, Málaga, 4Hematol-
ogy, Hospital Clinic Barcelona, Barcelona, Spain

Introduction: PTCy in combination with calcineurin inhibitors
(CNI) plus mycophenolate mofetil (MMF) after haploidentical
allogeneic hematopoietic cell transplantation (alloSCT) has
been shown to be effective prophylaxis against GVHD. In
myeloablative (MA) matched related and unrelated bone
marrow donor settings, single-agent PTCy has produced
encouraging results. However, some reports have suggested
that PTCy could not be adequate as sole GVHD prophylaxis in
the context of peripheral blood stem cells (PBSC) and/or
reduced-intensity conditioning (RIC) alloSCT. The objective of
this study was to investigate the outcome of unrelated
peripheral blood alloSCT using PT-CY-based GVHD
prophylaxis.
Material (or patients) and methods: We retrospectively
analyzed data from 23 consecutive adult patients who
received a PBSC unrelated alloSCT using PTCy-based GVHD
prophylaxis from May/2014 and Oct/2014. Ten patients
received an 8/8 HLA-matched alloSCT, and 13 a 7/8 HLA-
mismatched transplant.
Results: Patients were transplanted for AML/ALL (70%), MDS
(13%), MPD (13%), and LPD (4%). Disease status was 74% CR,
4% PR and 22% active disease. Fludarabine-based condition-
ing regimens were used in all patients: 17 (74%)MAC and 6
(26%) RIC. GVHD prophylaxis consisted on PTCy 50 mg/kg i.v.
on days 3 and 4 after transplant followed by tacrolimus and
MMF (n=15, 65%) or CNI alone (n=8, 35%). All patients
engrafted, with a median time to neutrophil count of 0.5 of 16
(12-23) days, and median time to platelet count 20 x 109/L of
19 (11-33) days. Two patients, both in the MAC HLA-matched
group, presented a secondary graft failure. One patient
developed VOD and 5 cases of hemorrhagic cystitis were
observed (4 mild, 1 moderate). Incidence of severe infectious
complications was low: pulmonary aspergillosis, n=1; bacterial
infection, n= 2; and toxoplasmosis, n= 1. Thirteen (59%)
patients presented CMV reactivation; no EBV reactivation
was observed. Five (22%) patients died of TRM, all of them
during the first 100 days after transplant: VOD (n= 1), hepatic
toxicity and multiorgan failure (n= 1), toxoplasmosis (n=1),
toxic leukoencephalopathy (n= 1), and cerebral hemorrhage
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(n= 1). Cumulative incidence of acute grade II-IV and grade III-
IV GVHD were 29% and 15%, respectively, at 1 year.
Cumulative incidence of chronic GVHD was 15% at 1 year
(2 mild, and 1 moderate). Median follow-up after alloSCT was
247 days (9-618). There were no relapses. For the entire cohort,
the 1 year overall survival (OS) was 77%. OS was lower,
although no statistically significant, for HLA-mismatched
group vs. HLA-matched (66% vs. 90%, P= 0.19), for those
receiving PTCy/CNI/MMF vs. PTCy plus CNI (73% vs. 83%,
P= 0.45), and for RIC vs. MAC (67% vs. 81%, P= 0.6). At the time
of this report, 67% of the patients were alive, disease- and
chronic GVHD-free.
Conclusion: This study suggests that PTCy in association with
additional immunosuppression after unrelated PBSC alloSCT
results in a low incidence of acute and chronic GVHD even in
the context of 7/8 HLA-mismatched transplant. An immuno-
suppressive schema of intermediate intensity such as PTCy
followed by single-agent tacrolimus may provide an adequate
GVHD prophylaxis and could be a good alternative to ATG in
unrelated alloSCT. Confirmatory and comparative studies are
warranted to examine the effect of this approach on alloSCT
outcomes.
Disclosure of Interest: None declared.

P119
Baseline serum biomarkers of cGVHD patients referred for
extracorporeal photopheresis
C. Barker1,*, N. Matthews1, A. Alfred1, P. Taylor1
1Photopheresis Dept, Rotherham NHS Foundation Trust, Rother-
ham, United Kingdom

Introduction: Extracorporeal photopheresis (ECP) is a second
line therapeutic intervention for steroid refractory, dependant
or intolerant chronic GVHD (cGVHD). The serum proteins
Elafin, Reg3α and ST2 have previously been found to predict
GVHD grade and transplant related mortality in acute GVHD1-3.
The aim of this study is to investigate, for the first time,
the relationship between these biomarkers and cGVHD in
patients referred for ECP, with the future aim to evaluate the
use of these factors for predicting and monitoring response
to ECP.
Material (or patients) and methods: Serum from 20 patients
taken immediately before the start of ECP treatment was
analysed. The patients had a range of sites affected by GVHD
(skin = 16, gut = 4, mouth = 4, liver = 1, joints = 2, eyes = 1) and
had varied lengths of time between transplant or subsequent
DLI and ECP start (median 257d, 85-1812d). Healthy controls
(HC) were also analysed (n= 7).
Serum Elafin, ST2 and Reg3α levels were measured by ELISA,
and vitamin D determined by competitive immunoassay. The
skin score of each patient was determined on the date of
referral (up to 2 weeks before ECP start). The scores used were
Modified Rodnan’s skin score and the NIH skin score. Statistical
analysis was performed using Prism 6. Tests performed were
Mann-Whitney and Pearson correlation coefficient.
Results: The levels of all 3 markers were significantly elevated
in patients compared to HC. For both ST2 and Reg3α a 5-fold
increase was seen ( p40.0001 for both). For ST2, patients had
a median of 64ng/ml (IQR 50.2-76.7) compared to 12.1ng/ml
(10.1-14.3) in HC. For Reg3α the median in patients was
10.4ng/ml (IQR 5-14.8) compared to 2.1ng/ml (1.6-2.5). Elafin
levels were 2 times higher in patients (P = 0.009) with a median
of 22.7ng/ml (IQR 11.3-31.5) in patients and 12.9ng/ml (4.4-
15.8) in HC.
As well as differences between patients and controls, relation-
ships were also found between the biomarkers and disease
severity. Elafin levels correlated with the NIH skin score
(P= 0.0012, r = 0.7, CI 0.35-0.88) in keeping with previous
studies showing the association of Elafin with skin GVHD. No
relationship was found between either skin score and Reg3α,
which has previously shown an association with gut GVHD.
Although most patients had skin involvement, only 4 had
signs of gut GVHD and so a relationship with gut score is yet to

be established. Association was also seen with the soluble
decoy receptor for IL-33, ST2, and NIH skin scores (P = 0.019,
r = 0.52, CI 0.10-0.78). ST2 can be induced by the important
immuno-modulator vitamin D4 but no relationships between
vitamin D and the other biomarkers examined were found.
However, 85% patients were found to be deficient in vitamin D
(o50nmol/l).
Conclusion: This pilot study in patients with cGVHD referred
for ECP agrees with previous studies in aGVHD showing raised
levels of the biomarkers Elafin, Reg3α and ST2 in patients
compared to controls. It also shows a correlation between
Elafin and ST2 and the level of skin involvement. No
relationship however was found between skin scores and
Reg3α. We aim to confirm these results further with an
increased cohort size and also to follow these patients to
determine how ECP affects the levels of these markers and
how this relates to GVHD response and the ability of the
patients to come off steroids.
References: 1 Paczesny et al., Sci Transl Med. 2010.
2 Ferrara et al., Blood. 2011.
3 Ponce et al., Blood. 2015.
4 Pfeffer et al., J Allergy Clin Immunol. 2015.
Disclosure of Interest: None declared.
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Extracorporeal photopheresis in the treatment of
refractory graft versus host disease: analysis of
mononuclear cell dose infusión
L. Solan1, C. Pascual1,*, V. Pradillo1, E. González1, A. Pérez-Corral1,
M. Bastos-Oreiro1,2, P. Balsalobre1,2, D. Serrano1,2, M. Kwon1,3,
J. Gayoso1,2, J. Anguita1,2, J. L. Díez-Martín1,2
1Hematology, Hospital General Universitario Gregorio Marañón,
2Instituto Investigación Sanitaria Gregorio Marañón, Madrid,
Spain, 3Hematology, Instituto Investigación Sanitaria Gregorio
Marañón, Madrid, Spain

Introduction: Extracorporeal photopheresis (ECP) is an
effective cell-based therapy for the treatment of acute and
chronic graft versus host disease (aGVHD, cGVHD). In the“off-
line” system, the cell dose is critical in terms of mononuclear
cells(MNC). Our primary objective was to analyze retrospec-
tively the mean cell dose of MNC and lymphocyte subpopula-
tions (LS) infused per procedure. The second objective was to
investigate the impact of MNC dose on ECP secondary
response.
Material (or patients) and methods: From November 2009
to November 2015 we performed 580 ECP procedures in 33
patients(pts).23 patients with aGVHD were registred, median
age was 41 years(30-52) and weight 62Kg (50-80).6 pts were
diagnosed of AML,2 ALL,5 MDS and10 other high risk
hematological neoplasias (NHL, myelofibrosis(MF) or MM).
ECP was the 2nd line treatment for aGVHD in 30%, 3rd line in
56% and 4th line in 14% of patients. We analyzed 10 pts with
cGVHD. Median age was 45 years(37-56) and weight 55Kg(45-
63).3 pts were diagnosed of AML,2ALL,1MDS and the rest
other pathologies.ECP was the 2nd line treatment for cGVHD in
40%,3rd line in 40% and 4th line in 20% of patients. "Off-
line"system ECP were performed with a cell separator(Spectra
Optias) for the CMN collection; after 8- methoxypsoralen was
added, UVAMATIC-Macopharmas was used for product
ultraviolet irradiation. ECP procedures were performed for
two consecutive days, initially weekly (aGVHD), or every two
weeks (cGVHD) and afterwards monthly according to clinical
response. Before reinfusion, the cellularity was determined in
terms of TMNC/kg and LS (CD3,CD4,CD8, CD19 and NK) using
the Unicell DHX800 automatic counter Beckman Coulters and
5 colour multiparameter flow cytometry FC500 and Navios
Beckman Coulters respectively.
The association between the response and cellularity dose
infused was measured using Pearson’s lineal correlation
coefficient and Spearman's non-parametric correlation coeffi-
cient. Statistical analysis was performed using version 21.0 of
the SPSS program.
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Results: The median of procedures of ECP was12 (7-21)in pts
with aGVHD and 21(11-33) in cGVHD. The median duration
was 55 days (26-125)in aGVHD and 129(69-200) in pts with
cGVHD. Cell dose infused in each process in patients with
aGvHD and cGvHD is detailed in Table 1. Cellularity in terms of
MNC and LS was higher in cGVHD than in aGvHD. CD3+CD8+
LS was mostly infused in both groups. For responding pts
there were no stadistical differences in MNC and LS infused.
The relationship between infused cellularity and response is
detailed in table 1.
Conclusion: In our study, the total MNC infused in all pts
exceeded the minimum reported as effective (4 100 x106/kg
per cycle). Cellularity infused in terms of MNC and LS was
higher in cGVHD than in aGVHD. In responding pts, aGVHD
and cGvHD, MNC and LS dose infused was higher than in non-
responders (no statistical significance). More studies are
warranted in order to rule out the potential influence of other
factors.
References: Perseghin, P. et al. Extracorporeal photochemother-
apy for the treatment of chronic graft-versus-host disease: trend
for a possible cell dose-related effect? Ther. Apher. Dial.Off.Peer-
Rev.J.Int.Soc.Apher Jpn.Soc.Apher.Jpn.Soc.Dial.Ther.11, 85–93
(2007).
Disclosure of Interest: None declared.
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Extracorporeal Photopheresis in 33 patients with
refractory acute and chronic Graft versus host disease
(GVHD): Results of treatment with the “off line” system
C. Pascual1,*, L. Solan1, V. Pradillo1, E. González1, A. Pérez-Corral1,
M. Bastos1,2, D. Serrano1,2, J. Gayoso1,2, M. Kwon1,2,
P. Balsalobre1,2, J. Anguita1,2, J. L. Díez-Martin1,2
1Hematologia, Hospital Gregorio Marañon, 2Instituto de investi-
gación sanitaria Gregorio Marañón, Madrid, Spain

Introduction: ECP is an immunomodulatory therapy that has
proven effective in the treatment of acute and chronic
refractary GVHD. The aim of this study was to evaluate the
clinical effect ofECP, analyze the impact in reducing steroid
dose, safety and tolerance of the procedure.
Material (or patients) and methods: All patients with
refractory acute and chronic GVHD were retrospectively
studied, from November 2009 to November 2015. We have
performed 587 ECP procedure with the “off line” system to 33
patients (aGVHD: 23, cGVHD: 10). Diagnosis of aGVHD and
cGVHD and assessment of organ involvement were performed
according to the criteria of Glucksberg and the NIH consensus
criteria, respectivily. The clinical characteristics of the patients
are shown in Table 1. Apheresis procedures were perfomed
with COBE Spectra system (Terumo BCTs, Lakewood, CO,

USA; version 7.0) by processing 1.5-2 times the patient blood
volume. The product was transferred to a UVA-permeable
bag (UVA, Macopharma, France), added 5 mL (0.1 mg) of
8-methoxypsoralen (8-MOP) saline solution (S.A.L.F.s, Cenate
Sotto, Italy), exposed to UVA irradiation (Macogenic G2,
Macopharmas), and then reinfused. ECP procedures were
performed for two consecutive days, initially weekly (aGVHD),
or every two weeks (cGVHD) and afterwards monthly
according to clinical response. Response was evaluated by
clinical assessment, and reduction of steroid dose at the end of
treatment was recorded. Descriptive data were summarized
using median values, ranges and percentages for continuous
variables. Overall survival (OS) since start of ECP treatment was
analyzed using the Kaplan–Meier method.
Results: In the overall analysis, in aGVHD group, there was a 48%
complete response, 17% partial response and 34% non response.
In cGVHD group there was a 30% complete response, 50% partial
responses and 20% of non response. Muco- cutaneous involve-
ment showed the best response rates, 76% in aCVHD and 88% in
cGVHD, 66% in gastrointestinal involment, 50% in liver
involment. The response rate in lung involment in cGVHD was
75%.The reduction in steroid dose was 100% in the responders.
he tolerance to the procedure was excellent and the unique
complications seen were related with two central venous
catheter infections.At last follow-up the overall survival in the
aGVHD and cGVHD group was 54% (confidence interval: 26-74%)
and 52% (confidence interval:16-79%) at 9 months.Patients with
aGVHD and cGVHD achieving a complete or partial response
showed a significant improved OS after ECP (P=0,0158 y 0,0049)
respectively.
Conclusion: In our experience, the ECP was associated with
excellent tolerance, significant response rates and successful
reduction of steroid dose in patients with refractory GVHD.
Lung cGVHD 75% partial response rate, is remarkable because
of the severity of this disease. Responders has survival
advantage The small sample size of our study did not allow
us to draw firm conclusions.
Disclosure of Interest: None declared.
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Different clusters of immunologic variables are associated
with chronic GVHD and relapse in a dynamical model
C. Skert1,*, S. Perucca1, L. Imberti2, M. Chiarini2, V. Giustini2,
C. Ghidini2, M. Malagola1, C. Filì1, F. Cattina1, V. Cancelli1,
B. Rambaldi1, A. Di Palma1, A. Turra1, S. Bernardi1, D. Russo1
1Chair of Hematology, Bone Marrow Transplant Unit, University
of Brescia, AO Spedali Civili Brescia, 2Biotechnology Laboratory,
CREA, Spedali Civili of Brescia, Brescia, Italy

Introduction: The long-term efficacy of allogeneic haemato-
poietic stem cell transplantation (SCT) relies primarily on the
Graft-versus-tumor (GVT) effect, which partially overlaps with
Graft versus Host disease (GvHD), the most common cause of
morbidity and mortality in HSCT. Immune parameters that
univocally associate with GVHD or GVT have not been
identified yet. In this study, lymphocyte subsets together with
TCR-repertoire analysis, and index of thymic and bone marrow
output were evaluated at different time points, in order
to identify possible predictors of chronic GVHD and
ineffective GVT.
Material (or patients) and methods: Prospective evaluations
of lymphocyte subsets, thymic and bone marrow output were
performed in 40 patients before SCT, at 30, 90, 180 days and 1
year after SCT. CD4+/CD8+ naïve, central memory, effector
memory, terminally differentiated effector memory (TEMRA)
cells, subsets of regulatory T-lymphocytes, immature B cells,
naïve, switched and unswitched memory B cells, memory
double negative (IgD-CD27-) B cells were analysed by flow

cytometry. Analysis of thymic and bone marrow output was
performed by detection of T cell receptor excision circles
(TRECs) and kappa-deleting recombination circles (KRECs).
TRECs and KRECs were simultaneously quantified by a duplex
quantitative Real-Time PCR. Heteroduplex assay was used to
perform TCR-repertoire analysis. A 2-step multivariate analysis
was performed using principal component analysis (PCA) and
Cox regression analysis, to solve the problem of the high
number of variables (immunological, patients- and transplant
related) in comparison with the relatively limited and
heterogeneous pool of patients.
Results: Chronic GVHD was observed in 9 patients (median
time: 7 months, range 4-10). In 2-step multivariate analysis,
lower values of regulatory effector memory lymphocytes at
day +30 and lower percentage of CD8+TEMRA cells at +90,
together with lower values of immature B cells and KRECs at
+180 were inversely correlated with chronic GVHD (HR 0,4;
P = 0,002). The relapse rate (30%; median time: 9 months,
range 3-48) was used as clinical index of ineffective GVT. The
following clusters (C) of immunological parameters were
associated with relapse:
C1(pre-transplant lower values of CD4+central memory, all
regulatory, and regulatory central memory cells; HR 4,0
P = 0,02); C2(pre-transplant higher percentage of mature B
cells, lower values of switched memory B cells and KRECs at
day+90; HR 0,1 P= 0,008).
Conclusion: Different clusters of immunological parameters at
different time points were evidenced as predictors of cGVHD
and ineffective GVT, allowing a clear-cut distinction between
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these immunological reactions. Changes in pre- and post-
transplant B-lymphopoietic microenvironment and imbalances
in the subsets of B-cells may influence GVHD and GVT. The
atypical association of regulatory T-cells with GVHD may be
explained by the relative efficiency of different subsets of
regulatory T-cells (naïve4memory), as shown in some
experimental models. The correlation of CD8+TEMRA at +90
with chronic GVHD may early indicate a persistently activated
and dysregulated immune system. The validation of these
clusters of immunological parameters as specific early
predictors of GVHD or GVT, even before SCT, could potentially
allow the development of pre-emptive and targeted therapies.
Disclosure of Interest: None declared.

P123
Parameters of protein metabolism and thyroid function as
predictors in a scoring system for acute and chronic Graft-
versus-host disease
C. Skert1,*, A. Turra1, M. Malagola1, S. Perucca1, F. Cattina1,
V. Cancelli1, B. Rambaldi1, C. Filì1, C. Pagani1, A. Di Palma1,
S. Bernardi1, D. Russo1
1Chair of Hematology, Bone Marrow Transplant Unit, University
of Brescia, AO Spedali Civili Brescia, Brescia, Italy

Introduction: Some “classical” patient-, donor- and transplant
characteristics, such as age, gender disparity, donor type, HLA-
match, and source of stem cells, have been reported as
predictors for acute and chronic GVHD. However, no studies
analysed these “classical” variables together with parameters
of metabolic and endocrine functions that may potentially
influence the immune system. Thus, patient-and transplant
variables together with index of liver and thyroid function, and
some parameters of protein and lipid metabolism were
retrospectively evaluated at different time points after
transplantation, in order to identify possible predictors of
acute and chronic GVHD and to calculate a risk score.
Material (or patients) and methods: Clinical and transplant
characteristics, number and type of infections before and after
SCT were analysed in 194 patients. The following variables
were also analysed pre-SCT, at day +7,+14,+21,+28, at+3 and
+6 months: LDH, parameters of liver function; parameters of
protein and lipid metabolism; thyroid function tests; auto-
immune parameters; body mass index. A 2-step multivariate
analysis was performed using principal component analysis
and Cox regression analysis. Based on the regression
coefficient of Cox analysis for each significant predictor, a
scoring system for acute and chronic GVHD was calculated.
Results: In multivariate analysis, diagnosis of Myelodisplastic
Syndrome or Chronic Myeloid Leukemia (P = 0.0004), condi-
tioning regimen including Total Body Irradiation (P = 0.0003),
and pre transplantation urea434 mg/dl with +21 day
urea454 mg/dl (P= 0.0008) were predictors for acute GVHD.
Score values for each factor are 2, 1, 1, respectively and the
system had a score range between 0 and 4. The probabilities
of acute GVHD according to the sum scores ranged from 8%
(score 0) to 98% (score 4). Female donor (P = 0.0008), pre-SCT
TSH values≥ 2 mU/L with +28 day urea≥ 39 mg/dl (P= 0.02),
+6 month total proteino5,5 g/dl with gamma-GT≥ 347 U/L
(P= 0.0001) resulted predictors for moderate/severe chronic
GVHD. Risk of chronic GVHD at +6,5 month ranged from 3%
(score 0) to 97% (score 4).
Conclusion: Our study evidenced that factors other than
those “classical” may be associated to GVHD. The scoring
system included routine-parameters, which are easily available
in clinical practice. Urea levels depend on the balance
between protein intake, endogenous catabolism and urinary
excretion. The inflammatory microenvironment of GVHD
promotes muscle catabolism and hence, increased urea levels.
Increased urea levels could be indirect index of increased
uremic toxins as well, which may stimulate the production of
pro-inflammatory cytokines and the activation of leukocytes.
Increased urea levels and uremic toxins could also derive from
a dysregulated metabolism of the gut microbiome that may

influence immune system. Our findings suggest the usefulness
to study in deep the complex network between metabolic/
endocrine functions and immune system for a holistic
approach of the transplant management.
Disclosure of Interest: None declared.

P124
Multicenter Open-Label Phase 1b/2 Study of Ibrutinib in
Steroid-Dependent/Refractory Chronic Graft Versus Host
Disease (cGVHD)
D. Miklos1,*, C. Cutler2, M. Arora3, E. Walker4, M. Jagasia5,
R. Nakamura6, B. Blazar3, M. Juretic7, Y. Li7, J. Dubovsky7,
D. James7, L. Styles7, S. Jaglowski8
1Stanford University, Stanford, 2Dana Farber Cancer Institute,
Boston, 3University of Minnesota, Minneapolis, 4Winship Cancer
Institute of Emory University, Atlanta, 5Vanderbilt-Ingram Cancer
Center, Nashville, 6City of Hope, Durate, 7Pharmacyclics LLC, an
AbbVie Company, Sunnyvale, 8Ohio State University, Columbus,
United States

Introduction: There are no approved therapies for cGVHD, a
serious complication of allogeneic stem cell transplantation
(SCT). Both B- and T-cells play a role in the pathophysiology of
cGVHD. Ibrutinib (ibr), a first-in-class inhibitor of Bruton’s
tyrosine kinase (BTK), was first approved in 2013. In mouse
models, ibr reduces the severity of cGVHD mediating its effects
via BTK and IL-2–inducible T-cell kinase (ITK) (Dubovsky JCI
2014). Ibr may also improve donor chimerism and/or graft-vs-
leukemia effects while reducing cGVHD in post-SCT patients
(pts) (Ryan ASH 2014, Ryan BMT 2015). This ongoing phase 1b/
2 trial evaluated the safety and efficacy of ibr in pts with active
steroid-dependent/refractory cGVHD who need additional
therapy.
Material (or patients) and methods: Eligible pts had ≤ 3 prior
regimens for cGVHD and either 425% BSA erythema or an
NIH mouth score 44. Pts received daily ibr until cGVHD
progression or unacceptable toxicity. The primary endpoint
was cGVHD response per 2005 NIH consensus response
criteria. The effect of ibr on B- and T-cell signaling pathways
was evaluated.
Results: No dose-limiting toxicities were observed in phase 1b
(n= 6); the recommended phase 2 dose was 420 mg. At data
cut-off, 28 pts who underwent SCT were enrolled. Median age
was 57 yrs (range, 27-70). Median duration of cGVHD prior to
study entry was 15.8 mo (range, 1.4-63.2). Pts had received a
median of 2 prior regimens. Six pts have not reached their first
response assessment. Of 22 pts who had a response
assessment or discontinued early, 12 responded to treatment
(ORR, 55%; 1 CR, 11 PRs). Three of 3 pts who were treated for
49 weeks and 3/3 additional patients who were treated for
23 weeks maintained response. Eleven of the12 responders
had reduction (n=10) or discontinuation (n= 1) of corticoster-
oids. Serum BAFF levels decreased over time supporting an
effect of ibr on B-cell–driven cGVHD. A decrease in CD4 T cell
pPLCγ1-Tyr783 levels, a marker of ITK, indicated a decrease in
CD4 T-cell activation in examined pts. The most common AEs
were fatigue (50%), bruising (25%), diarrhea (25%), and nausea
(21%). Grade ≥ 3 AEs occurring in41 pt were fatigue (in 5 pts)
and diarrhea, pneumonia, and headache (each in 2 pts). Six pts
discontinued therapy for AEs (fatigue [n= 2] and atrial
fibrillation, brain abscess, oral pain, and tongue ulceration,
each in 1 patient) and 3 discontinued for progressive cGVHD.
Conclusion: With an ORR of 55%, ibr shows promising efficacy
with initial signs of durability for the treatment of steroid-
dependent/refractory cGVHD pts. Biomarker changes support
an ibrutinib effect in both B and T cells in cGVHD. Reported
AEs were consistent with those for ibr in B-cell malignancies.
Efficacy in this pretreated, high-risk population supports
further study of ibr in the treatment of cGVHD.
Disclosure of Interest: D. Miklos Funding from: Pharmacyclics
LLC, an Abbie Company, Kits Pharma, Roche and Novartis,
Conflict with: Pharmacyclics LLC, an Abbie Company and
Sanofi Oncology, C. Cutler: None declared, M. Arora Conflict
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How to use antithymocyte globulins to balance between
graft versus host disease and relapse in patients
undergoing allogeneic stem cell transplantation
D. J. Kim1,*, H. S. Lee1, Y. S. Kim1, S. M. Jung2, J.-H. Moon3,
W. S. Lee4, H.-J. Shin5
1Internal Medicine, Kosin University College of Medicine, 2Stem
cell transplantation Clinical Nurse Specialist, Kosin, University
Gospel Hospital, Busan, 3hematology, Kyungpook National
University Hospital, Daegu, 4Internal Medicine, Busan Paik
Hospital, 5Internal Medicine, Busan National University Hospital,
Busan, Korea, Republic Of

Introduction: The use of antithymocyte globulins (ATG) as
part of the conditioning regimen for acute leukemia or
myelodysplastic syndrome (MDS) is still controversial in the
setting of matched or mismatched donor allogeneic hemato-
poietic stem cell transplantation (alloHSCT). We have opinions
that the dose of ATG is critical issue and could be a major
determinant of outcome after alloHSCT. Here, we investigated
the impact of ATG on cumulative incidences of graft versus
host disease (GVHD), relapse free survival rates (RFS) and
overall survival rates (OS).
Material (or patients) and methods:
This study included patients who diagnosed acute leukemia or
MDS received induction chemotherapy followed by alloHSCT.
They underwent conditioning regimen based on fludarabine
(30 mg/m2 daily, for 5days) or cyclophosphamide (50 mg/m2

daily for 2days), intravenous busulfan (3.2 mg/kg daily for 2-
4days) and r-ATG (total dose of 2.5 - 9 mg/kg, for 1-3days) prior
to alloHSCT. All patients received from peripheral blood stem
cell as graft source and they received calcinurin inhibitor as
GVHD prophylaxis started at day-1.
Results: Data from patients at four university hospitals in
South Korea between January 1999 and February 2014 were
collected retrospectively. We analyzed 314 consecutive
patients with a median age of 39 years (range, 14-68) and
the male to female ratio was 1.21:1.0. The 59.6% patients were
received myeloablative conditioning regimen and 40.4%
received reduced intensity of conditioning. The 33.4% patients
were received ATG and 66.6% patients were not. The 53.2%
patients were received stem cell from identical sibling donor,
13.1% were from mismatched related or unrelated, 33.7%
were from matched unrelated donor. The cumulative inci-
dences of grade II-IV acute GVHD were higher in patients
received less than 2 days of ATG than 2 days or more than that
days of ATG (48.0% and 34.4%, P = 0.022) and the those of
more than extensive chronic GVHD were not different (28.7%
and 28.4%, P= 0.887) according to receiving days of ATG,
respectively. The cumulative incidences of grade II-IV acute
GVHD and the those of more than extensive chronic GVHD
were shown trend high in patients received ATG ofo5 mg/kg,
≥ 5 mg/kg ando7.5 mg/kg and≥ 7.5 mg/kg (47.1%, 36.7%
and 34.4%, P= 0.131 and 39.5%, 28.1%, and 25.4%, P = 0.151).
There was no difference in the 5-yesr RFS and OS in patients
with and without ATG (61.6% vs. 57.0%, P= 0.263 and 50.3%
vs. 43.9%, P = 0.228). However, The 5-yesr RFS and OS were

shown significant difference between ATG used and unused in
patients received stem cell from mismatched donor (48.8% vs.
24.2%, P = 0.048 and 30.6% vs. 11.4%, P = 0.023).
Conclusion: The longer use of ATG (≥ 2 days) or higher doses
of ATG (≥ 5 mg/kg) reduce cumulative incidences of acute or
chronic GVHD. Especially, the 5-yesr RFS and OS of patients
who received ATG were shown significant higher than those of
not received in patients received stem cell from mismatched
donor. Further comparative prospective studies could be
helpful to better identify the optimal ATG dose in different
setting of allogenic stem cell transplantation.
Disclosure of Interest: None declared.
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Heterogeneity in studies of mesenchymal stromal cells to
treat or prevent GVHD: a scoping review of the evidence
M. Rizk1, M. Monaghan1, R. Shorr2, N. Kekre1, C. Bredeson1,
D. Allan1,*
1Blood and Marrow Transplant, Ottawa Hospital Research
Institute, 2Library Services, The Ottawa Hospital, Ottawa, Canada

Introduction: Effective treatments are lacking for the treat-
ment of steroid-refractory graft versus host disease (GVHD), a
major cause of morbidity and mortality following allogeneic
hematopoietic cell transplantation (HCT). Mesenchymal stro-
mal cells (MSCs) have demonstrated promise but there is
uncertainty regarding their clinical effectiveness.
Material (or patients) and methods: A systematic scoping
review of the literature was performed to characterize the
heterogeneity of published studies using MSCs to treat and/or
prevent GVHD and to identify opportunities for standardiza-
tion of future studies. Actively recruiting registered clinical
trials were also identified to provide insight regarding the
extent to which heterogeneity has been addressed.
Results: Thirty studies were identified, including 19 studies
(507 patients) addressing the treatment of acute or chronic
GVHD and 11 prevention studies (277 patients). Significant
heterogeneity was observed in the age and diagnoses of study
subjects, the intensity and specifics of the conditioning
regimens, degree of HLA-matching and source of hemato-
poietic cells. MSCs were derived from bone marrow (83% of
studies), cord blood (13%), or adipose tissue (3%) and were
cryopreserved from third party allogeneic donors in virtually
all studies. Culture conditions and media supplements were
highly variable and characterization of MSCs did not conform
to ISCT criteria in any study. MSCs were used at passage 1-7
of cell culture and the median dosage of MSCs ranged from
1–10x106/kg using non-uniform schedules of administration.
Treatment response criteria were not standardized and
effectiveness in controlled treatment studies (5 studies) could
not be demonstrated convincingly. Details of actively recruit-
ing registered trials suggest heterogeneity will persist with
only 53% of trials describing the use of standard GVHD
response criteria and few detailing methods of MSC
manufacturing.
Conclusion: Future studies will need to make substantial
coordinated efforts to reduce study heterogeneity and clarify
the role of MSCs in GVHD.
Disclosure of Interest: None declared.
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Antithymocyte globulin-based Prophylaxis for Graft
Versus Host Disease Compared to Post-Transplant
Cyclophosphamide-based Prophylaxis in Matched
Unrelated Donor Transplantation
D. Champ1,*, M. Kwon1, M. J. Pascual Cascón2, P. Balsalobre1,
I. Vidales Mancha2, D. Serrano1, J. Anguita1, I. Buño1, J. Gayoso1,
J.-L. Diez-Martín1
1Hematology and Hemotherapy, Hospital General Universitario
Gregorio Marañón, Madrid, 2Hematology and Hemotherapy,
Hospital Regional Universitario de Málaga, Málaga, Spain

Introduction: Post-transplant high-dose cyclophosphamide
(PTCy) has shown to prevent graft versus host disease (GvHD)
after haploidentical allogeneic hematopoietic cell transplanta-
tion (HSCT). Although less extended, its use after matched
unrelated donor (MUD) HSCT in combination with additional
immunosuppression has been encouraging. The aim of this
study was to analyze and compare outcomes of antithymocyte
globulin-based (ATG) versus PTCy-based GvHD prophylaxis in
matched unrelated donor HSCT.
Material (or patients) and methods: We retrospectively
analyzed 45 MUD (8/8 HLA-matched) transplants performed in
two Spanish centers: 25 received ATG-based GvHD prophylaxis
and were performed from 2010 to 2013, and 20 received PTCy-
based prophylaxis and were performed from 2013 to 2015.
Results: Age, diagnosis, stem cell source and conditioning
regimen intensity were well balanced between both groups
(Table 1). For the ATG group, conditioning regimen consisted
of fludarabine combined with busulfan (80%) or melphalan
(12%), and TBI plus cyclophosphamide (8%). All patients
received ATG 2 mg/kg from day -4 to day -2 followed by
methotrexate and cyclosporine (CsA). Conditioning regimen
for all patients from the PTCy group included fludarabine and
busulfan, with addition of treosulfan in 20%. GvHD prophylaxis
consisted of PTCy 50 mg/kg on days +3 and +4, combined
with: CsA plus MMF in 50%, CsA alone in 40%, or tacrolimus
plus MMF or sirolimus in 10%. All patients showed neutrophil
engraftment in a median time of 15 days for the ATG group

and 18 days for the PTCy group (P = 0.07). Platelet engraftment
rates were similar between both groups: 90% vs 92% (P = 0.08),
however slower in the PTCy group (15 vs 26 days). Three
patients in the PTCy group presented secondary graft failure
(15%). Only one patient developed veno-occlusive disease in
the PTCy group. However, hepatic toxicity grades I-IV was
more frequent in the ATG group (60% vs 15%, P = 0.03).
Haemorrhagic cystitis rate was higher in the ATG group (32%
vs 5%, P= 0.03). CMV reactivations were similar between both
groups (84% vs 65%, respectively, P = 0.9). Three patients from
the ATG group presented EBV reactivation (one lymphopro-
liferative disease). Incidence of acute GvHD grades II-IV was
higher in the ATG group (P= 0.03) as well as acute GvHD
grades III-IV (P = 0.05, Figure 1), with no differences in
moderate/severe chronic GvHD incidence (16% vs 19%,
P = 0.6). With a median follow-up of 48 months (IC 25-75%:
45-61) for the ATG group and 9.5 months (IC 25-75%: 6-15) for
the PTCy group, one-year OS was 60% vs 84% (P = 0.05), EFS
was 59% and 75% (P= 0.14), relapse rate was 12% vs 8.6%
(P = 0.4), and TRM was 28% vs 15% (P= 0.2), respectively, with
no significant differences. However, results showed a tendency
of better survival rates for the PTCy cohort.
Conclusion: In our experience, albeit differences in follow-up
and limited number of patients, PTCy combined with
additional immunosuppression after MUD allogeneic HSCT
offers lower rates of acute GvHD together with less toxicity
and infectious complications compared to ATG-based prophy-
laxis. Further analysis including larger series and follow-up are
needed to confirm these observations.
Disclosure of Interest: None declared.
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A novel genetic and clinical predictive model for severe
acute and chronic graft versus host disease after identical
HLA-allogeneic stem-cell transplantation
E. Buces1,*, C. Martínez-Laperche1, C. Aguilera Morillo2,
A. Picornell1, R. Lillo2, M. González-Rivera1, A. Bosch-Vizcaya3,
B. Martín-Antonio4, V. Guillem5, J. Nieto6, M. Gonzalez7, R. De
la Cámara8, S. Brunet9, A. Jiménez-Velasco10, I. Espigado11,
C. Vallejo12, A. Sampol13, J. M. Bellón14, D. Serrano1, M. Kwon1,
J. Gayoso1, P. Balsalobre1, Á. Urbano-Izpizua4, C. Solano5,
D. Gallardo3, J. L. Díez-Martín1, I. Buño1 on behalf of GVHD/
Immunotheraphy of the spanish Group for Henatopoietic
Transplantation (GETH)
1Hospital General Universitario Gregorio Marañón, Instituto
Investigación Gregorio Marañón, 2Estadística, Universidad Carlos
III, Madrid, 3ICO, Hospital Josep Trueta, Gerona, 4Hospital Clinic,
IDIBAPS, Barcelona, 5Hospital clínico de Valencia, Valencia,
6Hospital universitario Morales Meseguer, Murcia, 7Hospital de
Salamanca, Salamanca, 8Hospital Universitario de la Princesa,
Madrid, 9Hospital de a santa Creu i Sant Pau, Barcelona,
10Hospital Regional de Málaga, Málaga, 11Hospital Universitario
Virgen del Rocío, Sevilla, 12Hospital central de Asturias, Oviedo,
13Hospital Universitario Son Espases, Palma de Mallorca,
14Instituto de investigación Gregorio Marañón, Madrid, Spain

Introduction: Graft versus host disease (GVHD) is the main
cause of morbi-mortality after allogeneic stem cell transplan-
tation (allo-SCT). Despite considerable advances in our under-
standing of the pathophysiology, nowdays anticipation of
GVHD is an unresolved matter. Several single-nucleotide
polymorphisms (SNPs) in cytokine genes have shown to be

associated with donor-recipient alloreactivity and, ultimately,
with SCT outcome. In this study, we propose a novel predictive
model based on both clinical and genetic (SNP) variables
applying an innovative estimation linear regression model, the
least absolute shrinkage and selection operator (LASSO), in a
large cohort of HLA-identical sibling donor allo-SCT.
Material (or patients) and methods: The study evaluated 25
SNPs in 12 genes (Table 1) in genomic DNA obtained from PB
samples from 273 patients included in the DNA Bank of the
Spanish Group for Hematopoietic Stem Cell Transplantation
(GETH) and their HLA-identical sibling donors. Each SNP was
assessed for 4 different models of transmission. Clinical
variables known to influence the development of GVHD were
also considered (Table 1). Multivariant analysis was made with
LASSO, which is able to select a set of optimal predictors from
a large set of potential predictor variables. The best model is
chosen by maximizing the area under ROC curve (AUC) and
the correct classification rate (CCR). The statistical model was
fitted by randomly selecting the 85% of the data and the
predictive ability was computed with the remaining 15%. In
order to evaluate the performance and the prediction ability of
each model, training and testing samples were randomly
selected a total of 100 times. For prediction purposes, we
considered a cut-off value according to the proportion of Y = 1
in the sample.
Results: The best clinical and genetic model to anticipate
aGVHD II-IV included 11 SNPs with a CCR for patients who
developed (CCR1) aGVHD II-IV of 63.6% (Figure 1). The best
model to anticipate aGVHD III-IV included 20 SNPs and 7
clinical variables with a CCR1 for aGVHD III-IV of 100%. To
anticipate extensive chronic GVHD the model included 10
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SNPs and 3 clinical variables with a CCR1 for extensive cGVHD
of 80%. Predictive models with only clinical variables showed a
poorer CCR1 for patients who developed aGVHD II-IV, aGVHD
III-IV and extensive cGVHD (55.6%, 50% and 66.7% respec-
tively; Figure 1). Based on the results from LASSO multivariate
analyses, a risk score was calculated for grades II-IV and III-IV
aGVHD as well as for cGVHD and extensive cGVHD. Patients
were categorized into two groups: low risk (below the cut-off
value) and high risk (above the cut-off). Such risk model was
able to stratify patients who develop grades II-IV aGVHD
( p40.001), grades III-IV aGVHD ( p40.001) and extensive
cGVHD ( p40.001) more consistently than models only
considering clinical variables (Figure 2).
Conclusion: Identification of biomarkers useful for the
estimation of the risk of GVHD constitutes an unmet need in
the clinical management of GVHD. The novel predictive model
proposed here, based on clinical and genetic factors, allows
significantly improved anticipation of aGVHD III-IV (100%
accuracy) and extensive cGVHD (80%) after HLA-identical
sibling donor allo-SCT. This approach would allow a persona-
lized risk-adapted clinical management of patients after
transplantation.
Disclosure of Interest: None declared.
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The urine proteomic pattern aGvHD_MS17 predicts acute
GvHD and overall survival after allogeneic HSCT
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tätsklinikum Regensburg, Regensburg, 14Universitätsklinik
Leipzig, Leipzig, 15Pathology, Hannover Medical School,
Hannover, 16Hämatologie/Onkologie, DDK Helios Kliniken,
Wiesbaden, 17HCTC (clinical trial center), Hannover Medical
School, Hannover, 18Hämatologie/Onkologie, Klinikum Braunsch-
weig, Braunschweig, Germany

Introduction: Acute graft-versus-host disease (aGvHD) is a
major complications after allogeneic hematopoietic stem cell
transplantation (HSCT). We have developed a proteomic urine
pattern “aGvHD_MS17” capable to predict aGvHD (1). We
initiated a multicenter, randomized, placebo-controlled, dou-
ble blind clinical trial to evaluate the proteomic based
prediction of aGvHD in 2009. Patients after 1st HSCT in
complete or partial remission for acute leukemia (AL) could be
included. Patients were randomized upon positivity of the
proteomic urine pattern aGvHD_MS17 prior to clinical signs of
aGvHD. To date, data of 210 patients have been analysed for
incidence of aGvHD grade II-IV and overall survival post-HSCT.
Material (or patients) and methods: Urine was collected
weekly from day +7 to +35, on days +50 and +80 post-HSCT
and analysed within 72 h (1). The Pre-GvHD trial is based on the
positivity (classification factor: 0.1 or more) of aGvHD_MS17.
Patients with samples positive for aGvHD_MS17 were rando-
mized and received either prednisolone (2 mg/kg BW) or
placebo. The majority of the patients had AL (n= 120; 57%),
were not in CR/CP (60%) and were transplanted from matched
(n= 184;88%) donors. Reduced intensity conditioning regi-
mens were used for 151 patients (72%) and 177 patients (84%)
received immunosuppressive antibodies as GVHD-prophylaxis

and a calcineurin-inhibitor (CSA/MTX n= 78; 37.4%; CSA/MMF
n= 93 44.2%) based prophylaxis afterwards.
Results: Prospective and blinded evaluation of the
aGvHD_MS17 classifier revealed in this analysis the prediction
of aGvHD II-IV in patient urine samples with a sensitivity of
71% and a specificity of 80%, if this classifier is combined with
clinical parameters (2). Data collection and data base clearing
are still ongoing. Thus, we cannot evaluate the influence of the
pre-emptive therapy yet. Instead, we analysed the pattern-
positive patients for the incidence of acute GvHD grade II-IV.
Patients in the aGvHD_MS17-positive group have a 2.76 fold
higher risk of developing aGvHD II-IV than those in the aGvHD-
negative group (P = 0.0001. In the case of aGvHD_MS17
positivity, immune-supressive therapy-requiring aGvHD is
predicted about 7 days (range 1-21) prior to clinical or biopsy
based diagnosis of aGvHD. Both groups reach a plateau
around day +50. Overall survival is significantly different for
patients in the aGvHD_MS17 positive group (po0.0001,
hazard ratio: 4.19), 40% of those die within the 1st year after
HSCT (day +80 and +250). In contrast, 90% of patients who
never had aGvHD_MS17-positive samples survive the
first year.
Conclusion: Taken together the analysis of aGvHD_MS17 for
aGvHD-prediction is highly reproducible. Especially in the early
days +5 to +35 aGvHD is predicted with high accuracy.
Additionally, aGvHD_MS17 accurately separates patients with
good or bad overall survival after allogeneic HSCT. In fact 40%
of patients with 1 sample positive for aGvHD_MS17 do not
survive the first year after HSCT.
References: (1) Weissinger EM, Schiffer E, Hertenstein B, et al.
Blood 2007;109:5511-9.
(2) Weissinger EM, Metzger J, Dobbelstein C, et al. Leukemia,
2014, 28:842-52.
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declared, C. Schmid: None declared, A. Rank: None declared,
G. Beutel: None declared, E. Wagner: None declared, J.
Schetelig: None declared, F. Stölzel: None declared, K.
Schäfer-Eckhard: None declared, K. Westphal: None declared,
W. Bethge: None declared, D. Bunjes: None declared, D.
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None declared, D. Niederwieser: None declared, H. Kreipe:
None declared, D. Jonigk: None declared, I. Hamwi: None
declared, L. Hambach: None declared, P. Schweier: None
declared, I. Türüchanow: None declared, C. Rotmann: None
declared, D. Ihlenburg-Schwarz: None declared, A. Papkalla:
None declared, J. Raad Employee of: mosaiques, A. Durban:
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Relation between acute GVHD and NK cell subset
reconstitution following allogeneic stem cell
transplantation
E. Ullrich1,2,*, S. Bakhtiar2, E. Salzmann-Manrique2, M. Bremm1,2,
S. Gerstner1, E. Herrmann3, P. Bader1,2, P. Hoffmann4,5,
E. Holler4,5, M. Edinger4,5, D. Wolff4,5
1LOEWE Center of Cell and Gene Therapy, 2Pediatric Stem Cell
Transplantation and Immunology, Hospital of the Goethe
University, 3Institute of Biostatistics and Mathematical Modelling,
Goethe University, Frankfurt, 4Dept of Internal Medicine III,
University Hospital Regensburg, 5Regensburg Center for Inter-
ventional Immunology, University Regensburg, Regensburg,
Germany

Introduction: Allogeneic stem cell transplantation (alloSCT)
often remains the only curative treatment for hematological
disorders. However, its success is frequently limited by acute
and chronic graft-versus-host disease (GVHD) causing signifi-
cant morbidity and mortality. One of the major challenges of
alloSCT is to reduce the incidence and severity of GVHD while
boosting the graft-versus-leukemia effect (GVL). In the setting
of alloSCT, reconstitution of natural killer (NK) cells is of
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notable interest due to their known capability to induce GVL
without GVHD.
Material (or patients) and methods: This analysis is a single
center prospective study performed at the University Hospital
Regensburg investigating the possible correlation between
the regeneration of NK cell subsets and the incidence of acute
GVHD (aGVHD) and vice versa during the first 200 days
following alloSCT. Data were collected from 2009 to 2012, and
342 samples of 107 patients were analyzed by FACS with focus
on immature CD56high, mature cytotoxic CD56dim NK cells, and
the ratio between these two populations (CD56dim:CD56high).
Statistical analysis was performed using both logistic and
B-spline linear regression.
Results:While 45 (42.05%) patients did not develop any GVHD
during the first 200 days, 62 (57.9%) patients developed
aGVHD (grade 1 n= 22, grade 2 n= 21, grade 3 n= 14, grade 4
n= 5) in median at day 28 (11-182) after alloSCT. Interestingly,
a lower number of CD56high cells correlated with aGVHD
(P= 0.045). In the longitudinal analysis aGVHD showed an
impact on immune reconstitution after alloSCT. There was a
clear association between incidence of aGVHD and delayed
expansion of the total NK cell population (P = 0.032), in
particular the CD56high NK cells (P= 0.001). Remarkably, we
observed a significant correlation between the severity of
aGVHD and the lower recovery of CD56high NK cells
during aGVHD.
Conclusion: It is well known that NK cell reconstitution
following alloSCT goes along with higher numbers of CD56high

that further differentiate into cytotoxic CD56dimCD16high NK
cells. In our study, aGVHD not only correlates with reduced
numbers of total NK cells, but specifically with an impaired
early expansion of CD56high NK cells. In sum, these data let
suggest a negative impact of aGVHD on early NK cell immune
reconstitution, maturation and NK subset distribution. In
addition, monitoring of early NK cell reconstitution after SCT
may help to identify patients at risk for the development of
severe aGVHD.
Disclosure of Interest: None declared.
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Multi-Genotyping of Minor Histocompatibility Antigens
(mHAgs) in Allogeneic Stem Cell Transplantation and their
role in determining Graft Versus Host Disease (GvHD) and
Graft Versus Leukemia (GvL)
F. Cattina1,*, S. Bernardi1, C. Skert1, I. Iacobucci2, V. Mantovani3,
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Introduction: The outcome of patients underwent to allo-
geneic stem cell transplantation (allo-SCT) is closely related to
graft versus host disease (GvHD) and graft versus leukemia
(GvL) effects which, can be mediated by mHAgs. Twenty-three
mHAgs have been identified and reported to be differently

and variably correlated with GVHD or GVL, but a simultaneous
method to genotype a so large panel of mHAgs has never
been employed.
The aim of this work was to develop a feasible method to
genotype all the 23 mHAgs described so far and to test them
for their correlation with GVHD and GVL in a group of donor/
recipient pairs submitted to allo-SCT.
Material (or patients) and methods: For a multi-genotyping
of 23 mHAgs we used iPLEX Gold Mass Array technology (3
multiplex). We tested the antigens in 46 donor/recipient pairs
full-matched that underwent allo-SCT (sibling or MUD)
because of Philadelphia positive CML-Ph+ (n= 29) or ALL-Ph
+ (n= 17).
Results: IPlex Gold Mass Array technology is accurate, highly
automated and rapid. Our data show that sibling pairs have
less mHAgs disparities despite MUD pairs. Notably, donor/
recipient genomic mismatch on DPH1 was correlated with an
increased risk of grade ≥2 acute GvHD and LB-ADIR1
mismatch on graft versus host direction was related to
improvement of RFS with no increase of GvHD risk.
Conclusion: Our work provides a rapid, accurate and highly
automatable methodology to genotype mHAgs and confirm
the role of mHAgs in addressing the immune reaction
between donor’s lymphocytes and host. Work supported by
Lions Club “Bassa Bresciana” and BCC di Pompiano e
Franciacorta Founds.
Disclosure of Interest: None declared.
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Second line treatment using low-dose methotrexate (MTX)
for refractory acute graft-versus-host disease after
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1Service d’Hématologie et Thérapie Cellulaire, Hôpital Saint
Antoine, 2Université Pierre et Marie Curie, 3INSERM, UMRs 938,
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Antoine - Paris, Paris, France

Introduction: Acute graft-versus-host disease (aGVHD) is the
main cause of morbidity and is associated with non- relapse
mortality (NRM) after allogeneic stem cell transplantation
(HSCT). Systemic corticosteroids (CTC) remain the standard
first line treatment of aGVHD, however several patients (pts)
may require second line therapy. Moreover, CTC are associated
with side effects and increased toxicity highlighting the need
for CTC-sparing strategies. MTX is effectively used for GVHD
prophylaxis. We hypothesize that this drug can also be
effective in the curative setting.
Material (or patients) and methods: We report here the use
of low dose MTX as salvage therapy for aGVHD in 25 pts
treated between January 2012 and July 2015.
MTX was administered intravenous at weekly intervals either
at the total dose of 5 or 3 mg/m2, according to pts hematopoiesis.
Reasons for administrating MTX were aGVHD either refractory
after systemic CTC (n= 18) or recurring after CTC tapering
(n= 7).
Results: Median age at HSCT was 53 (range 20-76) years and
median follow-up for survivors was 26 (range 13-35) months.
Diagnosis were AML (n= 12), MDS (n=4), ALL (n= 3), MPD
(n= 3) and LNH (n= 3). Eight of 16 pts with acute leukemia
were in complete remission at HSCT. One pt had a previous
HSCT. Type of donor was HLA identical sibling (n=5),
unrelated donor (n= 13), haploidentical donor (n= 5) and
double cord blood (n= 2); stem cell source was peripheral
blood in 22 pts.
Reduced-intensity conditioning regimen (RIC) was used in 18
cases. Eight pts received a sequential regimen. ATG was
administrated in 21 pts (18 with a total dose of 5 mg/Kg).
Initial GVHD prophylaxis consisted of cyclosporine (CSA) alone
in case of HLA identical donor (with short course MTX for ABO
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major incompatibility, n= 2), CSA plus mycophenolate for
unrelated donors and post-HSCT cyclophosphamide was
added in haploidentical HSCT.
Among the 25 treated pts, 5 had grade II, 17 grade III, and 3
grade IV aGVHD. All pts had gut involvement (9 at stage 2, 12
at stage 3 and 4 at stage 4). In 1 pt aGVHD occurred after DLI
administration. Concomitant GVHD treatments were CTC and
CSA (in all but 5 pts, due to CSA-related toxicity). In case of skin
involvement most pts received also weekly ECP.
Overall, 10 pts experienced MTX toxicity: 9 hematological (3
mild, 5 moderate, 1 severe) and 1 moderate hepatic. Median
number of administrated MTX doses was 6 (range 1-27); 8 pts
received less than 4 doses (3 in 2 pts, 2 in 4 pts and 1 in 2 pts)
due to hematological toxicity (n= 3), early death from acute
GVHD (n= 4) or early complete response (CR, n= 1).
Fourteen pts responded to MTX administration achieving CR;
initial improvement was observed after the second infusion. In
addition, MTX allowed a significant reduction of CTC dose with
a median time to CTC interruption of 99 (range 49- 298) days.
Inolimomab was administered as third line treatment in 7 pts.
Five pts relapsed under immunosuppressive treatment in a
median time of 6 (range 1-19) months after HSCT. Overall 16
pts died, 11 of NRM (of these, 7 of GVHD related complica-
tions) and 5 of relapse.
In our population the global CR rate to MTX was 56% with low
toxicity profile in refractory aGVHD; 1-year overall survival
was 48%.
Conclusion: In conclusion, low dose MTX is a well-tolerated
and a steroid-sparing agent. Our results support prospective
controlled trials of MTX in refractory acute GVHD.
Disclosure of Interest: None declared.
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Frontline therapy for Graft-versus-Host disease: thrice-
weekly extracorporeal photopheresis improved outcomes
in allogeneic transplant recipients
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M. Onorato2, B. Luciani Pasqua2, I. Capolsini1, C. Cerri1, G. Gurdo1,
E. Mastrodicasa1, L. Ruggeri3, A. Tosti3, A. Velardi3, M. Caniglia1
1Pediatric Oncology Hematology, 2Transfusion Medicine and cell
collection, Ospedale Santa Maria della Misericordia, 3Hematology
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Introduction: Graft-versus-Host Disease (GvHD) is a major
cause of morbidity/mortality after allogeneic transplantation,
occurring in 30-40% of matched unrelated donor (MUD)
transplants. Steroids and cyclosporine A (CSA), the most
common therapies, lead to high incidence of infections.
Extracorporeal photopheresis (ECP) controls GvHD by inducing
apoptosis of activated lymphocytes and increasing donor
T-regulatory cells1. It involves infusion of autologous periph-
eral blood mononuclear cells, after incubation with the
photoactive drug 8-methoxypsoralen (8-MOP) and exposure
to ultraviolet irradiation. Main indication to ECP is steroid-
refractory GvHD and the most common schedule is twice-
weekly. This study adopted thrice-weekly ECP in order to
suspend steroid treatment sooner and reduce the risk of
infections.
Material (or patients) and methods: Our Pediatric Transplant
Unit recruited 6 patients (median age: 11 years; range: 5-21; 5
males, 1 female; 3 acute lymphoblastic leukemias; 2 severe
aplastic anemia, SAA; and 1 acute myeloblastic leukemia
secondary to Fanconi’s anemia). Donors were: 5 MUD and 1
matched-sibling. CSA and short-term Methotrexate consti-
tuted GvHD prophylaxis. They developed acute GvHD, 4 grade
III and 2 grade IV, which was treated with 2 mg/Kg/day
steroids and mycophenolate mofetil, and/or tacrolimus, and/or
sirolimus. Four patients developed chronic GvHD (2 limited,
and 2 extensive). All were given thrice-weekly ECP for a
median of 3 months (range: 2-7). ECP was then gradually
reduced until suspension. The median follow-up was
16 months (range: 3-31). A 7th patient who was at very high
risk of GvHD (male, 18 years old, SAA, MUD transplant with

peripheral HSC and two courses of ATG before transplantation)
received thrice-weekly ECP as GvHD prophylaxis.
Results: Steroids were discontinued to under 1 mg/Kg/day in
all 6 patients within a median of 36.5 days (range: 9-56). Long-
term GvHD control was achieved in all. ECP was reduced too
rapidly in one poorly compliant patient who experienced
GvHD exacerbation, which was resolved with further ECP and
no other immune suppressive drugs. One patient developed
invasive aspergillosis, which resolved with anti-fungal agents.
The patient who received ECP as GvHD prophylaxis did not
develop GvHD. In all patients peripheral blood T-cell
subpopulation counts rose rapidly than patients who received
standard GvHD treatment. CD4+ and CD8+ T-cells reached 100/
L medianly on, respectively, days 65 (range, 50-85) and 40
(range, 15-87); 200/L medianly on days 150 (range, 55-170)
and 70 (range, 30-100). Naïve T-cells increased significantly
after the fifth month post-transplant. CD20+ cells reached a
mean of 120/L three months after transplantation. Specific
CD4+ and CD8+ T-cells against pathogens such as A. fumigatus,
C. albicans, CMV, Adenovirus, HSV, VZV, and T. gondii emerged
significantly sooner (2 months vs 4 months in patients who
received standard GvHD treatment) and remained stable
over time.
Conclusion: Thrice-weekly ECP was safe, feasible, controlling
GvHD and steroid withdrawal. It was associated with a low
incidence of infections and better immune reconstitution. ECP
suspension needs to be slow and gradual to ensure good
response.
References: · Gatza E, Rogers CE, Clouthier SG, et al. Extra-
corporeal photopheresis reverses experimental graft-versus-host
disease through regulatory T cells. Blood.2008;112:1515-1521.
Disclosure of Interest: None declared.
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Low Proportions of CD31+ CD45RA- Regulatory T-cells at
Day +100 are Prognostic for the Later Development of
Chronic Graft-Versus-Host Disease in Patients with a
History of Acute GVHD: A Vancouver cGVHD Consortium
Study
G. Cuvelier1, A. Kariminia2, A. Varshney2, E. Zhong2, K. Schultz2,*
1Manitoba Blood and Marrow Transplant Program, CancerCare
Manitoba, University of Manitoba, Winnipeg, 2Michael Cuccione
Childhood Cancer Research Program, Department of Pediatrics,
British Columbia Children's Hospital, University of British
Columbia, Vancouver, Canada

Introduction: Biomarkers present before the onset of chronic
graft-versus-host disease (cGVHD) may aid in the clinical
prognostication of later risk for cGHVD development following
allogeneic hematopoietic stem cell transplant (HSCT). We
investigated whether subsets of regulatory T cells (CD4
+CD25highCD127Lo) (Tregs) may be prognostic biomarkers for
the later development of cGVHD.
Material (or patients) and methods: Fifty adults from the
Vancouver cGVHD consortium study undergoing HSCT had
blood drawn at day +100 (+/- 2 weeks), before the onset of
cGVHD. Multiparameter flow cytometry for Treg subsets was
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performed and correlated to the later development of cGVHD.
Participants were divided into four groups depending upon
the presence or absence of acute (grades 1-4) and/or chronic
GVHD. Data is presented as means +/- standard deviations.
Statistical analysis was done by one-way ANOVA and receiver
operator curve (ROC) analysis.
Results: At day +100, patients with a history of both acute and
later development of chronic GVHD (n=7) had, as a
proportion of total regulatory T cells, significantly lower
percentages of CD31+ CD45RA- Tregs (5.5% +/- 3.2%)
compared to patients with acute GVHD only (18.9% +/-
6.7%; n=11), chronic GVHD only (18.5% +/- 6.7%; n=10), or no
GVHD (19.4% +/- 12.9%; n= 22) (Figure) (P = 0.0009). Lower
proportions of CD31+ CD45RA- Tregs were predictive for the
later development of chronic GVHD in patients with a history
of acute GVHD (ROC area under the curve = 0.97).
Conclusion: CD31+ CD45RA- Tregs are a poorly defined
subset of Tregs that have recently emigrated from the thymus
(CD31+), have encountered antigen, and may be an early
memory Treg cell (CD45RA-). Low proportions of CD31+
CD45RA- Tregs at 100-days following HSCT could be a valuable
prognostic biomarker for the later development of chronic
GVHD in patients with a history of acute GVHD, and may
reflect thymic damage from acute GVHD post-HSCT. Further
validation in larger cohorts of patients is warranted.
Disclosure of Interest: None declared.
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A new software for evaluating scoring and response in
cGVHD according to the new NIH criteria
G. Mancini1,*, R. Frulla2, M. Vico2, M. Marinelli2, J. Olivieri1,
M. Calandrelli1, S. Trappolini1, I. Scortechini1, F. Saraceni1,
E. Inglese1, M. Poiani1, A. Olivieri1, P. Leoni1
1Clinic of Hematology, Ospedali Riuniti- Umberto I, Ancona,
2BIMIND, Jesi, Italy

Introduction: Chronic GVHD (cGVHD) is the first cause of
transplant-related mortality and steroid-refractory (SR-cGVHD)
represents an unmet clinical need. In 2005 NIH cGVHD
Consortium recommended a standardized scoring and
response criteria. We conducted a trial on Imatinib for SR-
cGVHD to assessing feasibility of NIH response criteria and to
validate their prognostic impact on survival. The new NIH
criteria for cGVHD can now offer a shared framework, however,
these criteria are not immediately suitable for use in clinical
trials and a learning period is needed to train the practicing
physicians and to highlight and correct possible criticalities
emerging in the real life.
Material (or patients) and methods: We have built a
platform for data collection, based on a software prototype
developed for internal use by our center for management of
cGVHD. This software has already been structured according
to new NIH 2015 recommendations and has been integrated
with algorithms that automatically determine: organ-specific
and global severity and organ-specific and global response
according to the new NIH criteria (Complete: CR, Partial: PR,
Mixed: MR, Unchanged or Progression: NR).
Collection of data related to cGVHD reflects all the informa-
tions required in the standardized case report forms (CRF)
redacted by the NIH consensus: clinical scales and measures
reported by clinicians (FORM A) and patient-reported mea-
sures (FORM B); the evaluation of quality of life (SF-36v2)
questionnaire; other ancillary measures. The platform also
collects data about primary treatment and topical treatments.
Event-driven collection of adverse events is requested,
completed with grading according to CTCAE 4.0.Each step is
mirrored by a dedicated CRF included in the software. The
prototypic software has been developed by a small-medium IT
(Information Technology) company (Bimind S.A.S., Jesi, Italy,
http://www.bimind.it/en). While the main package (Dossiers)
is integrated in the informatics environment of the Ancona
Hospital, a stand-alone package has been created for cGVHD.
Quality data control processes are integrated in the software.

The software has been developed for daily clinical practice and
is meant to be used onsite, in real-time during patient’s clinical
assessment; it is already compliant with all requirements for
data protection, traceability of all activities, data backup.
Results: We have successfully tested the performance of this
software in a study evaluating the safety and activity of
Nilotinib in 21 patients with SR- cGVHD, comparing the
response (ORR) measured with this new tool with the old NIH
criteria and with the specific end points of the study design.
The ORR calculated with the software exactly corresponded to
the ORR calculated by an expert physician, according to the
updated NIH criteria. Both baseline and reassessment evalua-
tions required a median of 15 minutes by using this software
during the outpatient visit.
Conclusion: We expect with this approach to enhance the
quality of data and to reduce bias bringing the collection of
data closer to their source. At the same time, an electronic tool
structured according to the most recent evidences can
improve daily clinical work and promote education.
A brief demo of this software will be available for oral
presentation.
Disclosure of Interest: None declared.
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Unmanipulated haplo-identical transplant and matched
unrelated transplant for severe aplastic anemia with ATG
H. Yan1,*, Z. Wang1, X. Zheng1, D. Han1, L. Ding1, L. Zhu1, J. Liu1,
L. Dong1, M. Xue1, H. Wang1
1hematology, The General Hospital of Air Force P.L.A.,Beijing,
China, Beijing, China

Introduction: the outcome of selected donor transplants for
SAA has improved over the past decades. in this study, we
analyzed the results of unmanipulated haplo-identical trans-
plant and matched unrelated donor transplant for severe
aplastic anemia with ATG (Genzyme, France) in conditioning
regimen in our center.
Material (or patients) and methods: Between January 2011
and August 2015, 42 consecutive SAA patients received
unmanipulated PBSCT and BMT from haploidentical family
donor and matched unrelated donor transplants (21 MUD,21
haplo-identical family donor).
The conditioning regimen for MUD is Flu(30 mg/m2/d from
D-10 to D-5) +CY(50 mg/kg/d from D -4 to D-3)+ATG(2.5 mg/
kg/d, from D-4 to D-1), for Haplo-identical is BU(4 mg/kg/d,
from D-12 to D -1)/CY+Flu+ATG(the dose of CY/Flu/ATG as
above). Both patients received cyclosporine (CsA), methotrex-
ate (MTX), mycophemolate mofeil (MMF) for graft-versus-host
disease (GVHD) prophylaxis, another mesenchymal stem cells
(MSCs) derived from unrelated umbilical cord or the donor’s
bone marrow were cultured, and a total dose of 1.27 x 106/kg
was infused on Day 0 to prevent graft rejection and reduce
GVHD. Additionally for haplo-identical transplant, basiliximab
Basiliximab was given at 20 mg/day on Days 1 and 4.
Characteristics of patients N= 42 Median age: 9 (2-47Y) Median
time from diagnosis to alloHSCT: 12 months(3-120 m) Rate of
previous IST: 21.4%(n=9) Transfusion dependency: 67%(n=28).

S183



Results: the results as following table:
Conclusion: seleted donor transplants included ATG in
conditioning regimen for SAA can decrease middle and
severe GVHD.
The rate of GVHD is lower, hematopoietic recovery is more
rapid, the rate of CMV infection is lower in MUD than in haplo-
identical transplant.
Disclosure of Interest: None declared.

P137
Long term off-line extracorporeal photochemotherapy for
chronic graft-vs-host disease: a 9 year single center
experience
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Seiwert2, R. Vrhovac2, N. Durakovic2, D. Pulanic2, D. Batinic3,
S. Z. Pavletic4, D. Nemet2
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Biology, 2Department of Internal Medicine, 3Department of
Clinical Laboratory Diagnostics, University Hospital Centre
Zagreb, Zagreb, Croatia, 4Center for Cancer Research, National
Cancer Institute, Bethesda, United States

Introduction: Extracorporeal photochemotherapy (ECP), as a
safe and non-toxic immunotherapeutic method that is able to
mediate patient's immune system without generalized immu-
nosuppression, has been used in our center since 2007. After
the establishment of multidiciplinary Center for cGVHD and
long-term follow-up at University Hospital Center (UHC) Zagreb
in 2013. all patients referred to ECP were scored according to
established cGVHD-related grading scales and measurements
in collaboration with the National Cancer Institute, USA, and
patients previously treated with ECP were rescored.
Material (or patients) and methods: The aim of the study
was to report our 9 year experience with clinical and
immunomodulatory effect of ECP, as well as adverse reactions
associated with ECP.The influence of the EPC treatment on the
levels of T-lymphocyte subsets, B-lymphocytes, and NK cells in
blood was evaluated. Study was performed throughout the
period of 2007-2015 in UHC Zagreb on group of 13 patients (7
male, 6 female) who were treated with off-line ECP. MNC were
collected with Cobe Spectra and Optia cell separators. After
the addition of psoralen products were irradiated with UVA on
Macogenic device. Patients' median age was 32 years (range,
12-69 years). The patients suffered from generalized scler-
odermatous skin changes, impaired join mobility and joint
pain. In 3 patients the symptoms of oral disease have
developed. Peripheral blood samples taken before and after
leukapheresis, and samples from leukapheresis bag were
analyzed for WBC, Htc, MNC, and platelet counts. Number of
T-lymphocyte subsets (CD3+, CD3+4+, CD3+8+, CD4+8+ ratio)
B-lymphocytes (CD 19+), and NK cells (CD56+) in patient's
peripheral blood were taken monthly. Blood counts and
parameters of MNC were measured by means of analyzer
Advia 120, Bayer, USA. The levels of B, T lymphocytes and NK
cells were evaluated by the use of flow cytometry technique,
Becton Dickinson, Facs Calibur, USA.
Results: In 13 patients with cGVHD, scored according to NIH
classification as 11 severe and 2 moderate, 664 ECP
procedures were performed. The median number of ECP
procedures performed per patient was 49 (range 12-131).
Clinical response to ECP is typically delayed until 2 to
3 months. Overall response, defined as either a complete
response (CR) or a partial response according to NIH criteria,
was obtained in 8 of 13 patients (61,5%), and CR, in 4 of 13
(30,7%). The effect of ECP in patients with skin and joint
involvement was mostly benefitcal, as well as in all patients
who suffered from the oral disease. At last follow up, 10
patients were alive and well and 3 patients died. In patients
who responded well to ECP, CD4+/CD8+ ratio and number of
NK cells were normalized. In general, ECPs were well tolerated,
and main issue was adequate venous access for long term ECP
treatment.. No increased incidence of infections and no
serious adverse reactions have been observed so far.

Conclusion: ECP is safe procedure that may be beneficial in
treatment of cGVHD and can be recommended for patients
who do not respond to conventional therapy. The specific
influence of ECP on T-cell subsets leads to the suggestion that
interactions between T-cell subsets may participate in the
process of ECP.
Disclosure of Interest: None declared.
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First and second generation TKI as salvage therapy for
sclerotic chronic graft-versus-host disease
I. Sánchez-Ortega1,*, R. Parody1, O. Servitje2, C. Muniesa2,
M. Arnan1, B. Patiño1, R. F. Duarte3, A. Sureda1
1Hematology, Catalan Institute of Oncology, Hospital Duran i
Reynals, 2Dermatology, Hospital Universitari de Bellvitge,
Barcelona, 3Hematology, Hospital Universitario Puerta de Hierro,
Madrid, Spain

Introduction: Sclerotic chronic graft-versus-host disease
(ScGVHD) has limited and disappointing treatment options.
Imatinib mesylate (IM) has been proposed as a valuable
salvage therapy. Moreover, Dasatinib (DASA) is second-
generation PDGF-R kinase inhibitor with a greater inhibitory
potency and proven clinical efficacy in the treatment of CML
patients refractory or intolerant to IM. We hypothesized that
first and second generation TKI may be an effective
therapeutic alternative for patients with refractory ScGVHD.
Material (or patients) and methods: We describe a series of
eight consecutive patients with ScGVHD who failed at least
two previous immunosuppressive treatment lines and went on
to receive salvage therapy with IM. Five patients were
intolerant and/or refractory to IM and went on to receive
DASA treatment. Median age was 53 (27-67) years, 5 male, 6
AML/MDS, 7 matched related donors, 5 myeloablative
conditioning. Seven patients presented de novo chronic
GVHD. Before the start of TKI treatment, all eight patients
had severe chronic GVHD (Jagasia, BBMT 2015). Severe scoring
was attributable to multiple severe organ involvement (skin,
joints and fascia and/or lungs) in three patients and single skin
involvement in five. All patients had sclerotic features
including deep tissue sclerosis and hidebound lesions unable
to pinch, two patients had severe ulcerations and three,
generalized pruritus. Additional cGVHD targets included eyes
(n= 3), nails (n=3), hair (n= 3), mouth (n= 3), gastrointestinal
(n= 3) and genital tract (n= 1).
Results: Seven patients discontinued IM treatment (one case
achieved complete response 49 months after IM initiation, five
patients were resistant and/or intolerant after a median of 3 [1-8]
months and one case presented grade IV neutropenia two
weeks after starting treatment that recovered after IM with-
drawal). There was one non-relapse death (pneumonia of
unknown origin) with a partial response of ScGVHD 35 months
after starting IM treatment. Three of five patients on DASA
achieved partial responses (decrease in clinician overall
severity score, NIH skin, joints and fascia, mouth and eyes
scores, increase in Photographic Range of Motion scores,
improvement in Karnofsky Performance Status and resolution
of skin ulcers) and could discontinue DASA treatment 57 (26-75)
months after initiation. There was one non-relapse death
(progressive lung GVHD) 28 months after starting DASA
treatment. Finally, one patient previously intolerant to IM
maintains stable disease after 2 months on DASA. At last
follow-up, five patients have been on DASA for ScGVHD for a
median of 28 (2-75) months with no grade 3-4 adverse events.
There has been only one infectious complication (one
pneumococcal meningitis) during TKI treatment. Overall, four
patients (50%, one on IM and three on DASA) achieved partial
responses and could discontinue TKI treatment and additional
immunosuppressive treatments except one patient who
continues on low doses MMF.
Conclusion: TKI may represent a valuable option for patients
with ScGVHD. Advantages include a well-established safety
profile and oral route of administration. Our series suggests
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that DASA may be better tolerated and a more effective
therapeutic alternative for patients with refractory ScGVHD.
The evaluation of its role in this clinical setting needs further
investigation.
Disclosure of Interest: None declared.
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Risk-adapted graft-versus-host disease prophylaxis with
post-transplantation cyclophosphamide in related,
unrelated and haploidentical stem cell transplantations
O. Pirogova1, I. Moiseev1,*, A. Alyanski1, E. Babenko1,
E. Darskaya1, O. Slesarchuk1, S. Bondarenko1, B. Afanasyev1
1R.M. Gorbacheva Memorial Institute of Hematology, Oncology
and Transplantation, First Saint-Petersburg State Medical
University named I.P. Pavlov, Saint-Petersburg, Russian
Federation

Introduction: There is a growing evidence of safety and
efficacy of post-transplantation cyclophosphamide (PTCy) in
related and haploidentical bone marrow (BM) transplantations,
but the data regarding unrelated and peripheral blood stem
cell (PBSC) transplants is limited. So we conducted a
prospective trial of risk-adapted graft-versus-host disease
(GVHD) prophylaxis with PTCy that included different types
of donors and graft sources.
Material (or patients) and methods: 200 adult patients
(median age 32 y.o., range 18-62) with hematologic malig-
nancies, including AML (47,5%), ALL (26,5%), CML (12%), MDS
(4%), and lymphomas (10%), were enrolled in NCT02294552
trial. 23% of patients were classified as salvage. 26% received
the graft from matched related (MRD), 65% from matched/
mismatched unrelated (MUD/MMUD), and 9% from haploi-
dedntical (haplo) donor. 43% received BM graft and 57%4
PBSC graft. 18,5% had myeloablative conditioning and 81,5% -
reduced-intensity conditioning. GVHD prophylaxis for
matched BM graft consisted of single-agent PTCy 50 mg/kg
days+3,+4, for matched PBSC graft – PTCy+ tacrolimus+
mycophenolate mofetil (MMF) 30 mg/kg days 5-35, and for
any mismatched graft - PTCy+ tacrolimus+ MMF 45 mg/kg
days 5-35. Median follow-up was 7 months (range 2-27).
Results: Grade II-IV, III-IV acute GVHD, and moderate-severe
chronic GVHD in MRD, MUD/MMUD and haplo groups were
respectively 10% (95% CI 5-24%) vs 18% (95% CI 12-25%) vs
11% (95% CI 7-58%), P= 0.37; 4% (95% CI 1-16%) vs 6% (95%
CI 3-12%) vs 0%, P= 0.59; 12% (95% CI 5-28%) vs 11% (95% CI
6-20%) vs 9% (95% CI 1-59%), P= 0.88. Non-relapse mortality
(NRM) and relapse incidence were 10% (95% CI 4-27%) vs 15%
(95% CI 9-25%) vs 17% (95% CI 6-48%), P = 0.39, and 44% (95%
CI 30-66%) vs 22% (95% CI 16-34%) vs 57% (95% CI 20-100%),
P= 0.03 for MRD, MUD/MMUD and haplo group, respectively.
2-year overall survival (OS), event-free-survival (EFS), and
GVHD-relapse free survival (GFRS) were 74% (95% CI 53-
87%) vs 63% (95% CI 51-74%) vs 32% (95% CI 5-65%),

P = 0.001; 45% (95% CI 28-62%) vs 62% (95% CI 50-71%) vs
26% (95% CI 1-63%), P = 0.02; 36% (95% CI 19-53%) vs 54%
(95% CI 43-63%) vs 21% (95% CI 2-56%), P = 0.25 for MRD,
MUD/MMUD and haplo groups, respectively. There was no
statistical differences in OS, EFS and GFRS between MRD and
MUD/MMUD (p40.05). In a multivariate analysis only salvage
status (HR 3.6 95%CI 2.2-5.9, P40.0001) and occurrence of
sepsis (HR 1.8 95%CI 1.0-3.0, P= 0.04) were predictive for EFS,
while type of donor was not a significant factor (HR 1.4 95%CI
0.8-2.4, P = 0.24) (figure 1). The incidences of complications
were: hemorrhagic cystitis – 23%, sepsis – 24%, severe sepsis
-8%, invasive mycosis – 8%, CMV reactivation – 45%, veno-
occlusive disease – 2.5%, transplant-associated microangio-
pathy – 3.5%, grade 3-4 liver toxicity – 14%, grade 3-4 kidney
toxicity – 1%.
Conclusion: With relatively short follow-up we have demon-
strated that the risk-adapted PTCy GVHD prophylaxis is safe
and results in very low incidences of NRM, acute and chronic
GVHD, and it could be used with any kind of graft source. It
also alleviates the GVHD risk of MMUD and haplo donor.
Relapse of underlying malignancy with this prophylaxis still
significantly influences the outcome.
Disclosure of Interest: None declared.
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Treatment of relapsed or refractory chronic graft-versus-
host disease in adults with extracorporeal photopheresis
or IL-2
I. S. Moiseev1,*, A. Kozlov1, M. Estrina1, I. Kulagina1, S. Guntur1,
E. Burmina1, S. Bondarenko1, B. Afanasyev1
1R.M. Gorbacheva Memorial Institute of Children Hematology
and Transplantation, First State Medical University named I.P.
Pavlov, Saint-Petersburg, Russian Federation

Introduction: Refractory or relapsed chronic graft-versus-host
disease (cGVHD) is complication of allogeneic HCT that
significantly impacts quality of life, may be associated with
morbidity and mortality and has limited treatment options.
Two of the most promising treatment options are extra-
corporeal photopheres (ECP) and iterleukin-2 (IL-2) therapy.
Here we report single-institution experience with these types
of therapy.
Material (or patients) and methods: 62 adult patients (pts)
were included in analysis. 46 received ECP (MacoGenic,
Macopharma, France), meadian 12 courses (range 3-38). 16
pts received IL-2 (Roncoleukin, Biothech, Russia) 1 MU 3 times
a week, for 2.5 months median (range 1-7). Baseline severity of
cGVHD (NIH) were not different between groups (P = 0.80).
Overall 65% of patients had severe and 34% moderate GVHD,
71% had primary refractory and 29% relapsing cGVHD after
steroid therapy. 66% of patients received steroids before the
start of ECP or IL-2. 43% of patients had lung cGVHD. Response
was assessed by physician assessment (clinical response),
improvement in NIH scores and Karnofsky score. Any objective
positive response was defined as improvement in either NIH
scores or Karnofsky.
Results: At 12 weeks there was no statistical difference
between ECP and IL-2 in percentage of clinical response (72%
vs 50%, P = 0.27) and improvement of Karnofsky (35% vs 19%,
P = 0.35), but higher response in ECP group assessed by NIH
scores (65% vs 31%, P= 0.023) and any response (70% vs 38%,
P = 0.036). With a median follow-up of 40 months the best
response was higher in ECP group when assessed reduction of
NIH scores (70% vs 38%, P = 0.036), Karnofsky (57% vs 25%,
P = 0.046) or presence of any objective response (76% vs 44%,
P = 0.029), but not when assessed by physician (61% vs 50%,
P = 0.53). In ECP group 86% of patients were off steroids, at
median 6 months (range 3-9 months), while in IL-2 group only
3/6 patients were off steroids. Complete resolution of cGVHD
was observed in 17% and 13% (P = 0.53) of pts in ECP and IL-2
groups, and 22% vs 13% (P = 0.71) were off all GVHD
treatment. The non-relapse mortality was observed in 38% in
pts with no objective response and 14% in responders
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(P= 0.001). Relapse incidence was 15% in the whole group. Pts
with lung cGVHD had worse probability of any objective
response (79% vs 58%, P= 0.068) and a mean decrease of FEV1
-12 ± 27 l/s after second line therapy. Only 12% of lung cGVHD
pts had improvement of lung severity score.
Conclusion: With limited data on IL-2, ECP seems to be the
more effective therapy of refractory cGVHD, but only a small
proportion of patients have a complete resolution of cGVHD
symptoms. Lung cGHVD has worse response to either ECP or
IL-2, novel approaches are required for this complication.
Disclosure of Interest: None declared.
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Higher Levels of Free Plasma Mitochondrial DNA Are
Associated with the Onset of Chronic GVHD
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P. J. Martin3, I. Walker4, R. Foley4, J. Lipton5, G. Gallagher6,
S. Couban7, K. R. Schultz1
1Michael Cuccione Childhood Cancer research Program, Depart-
ment of Pediatrics, BC Children’s Hospital, University of British
Columbia, 2CFRI, University of British Columbia, Vancouver,
Canada, 3Fred Hutchinson Cancer Research Center, Seattle,
United States, 4Hamilton Health Sciences Centre and McMaster
University, Hamilton, 5Princess Margaret Cancer Centre and
University of Toronto, Toronto, 6CHU de Quebec, Hopital Enfant-
Jesus, Quebec City, 7Capital District Health Authority and
Dalhousie University, Halifax, Canada

Introduction: Chronic graft-versus-host disease (GvHD) is a
leading cause of morbidity and mortality after allogeneic
hematopoietic stem cell transplantation. Our laboratory has
previously found an association between an increased number
of B cells primed for a TLR9 response and the onset of
extensive cGvHD. TLR-9 is a Toll-like receptor, which recog-
nizes unmethylated CpG dinucleotide sites in bacterial and
viral DNA. Mitochondrial (mt) DNA, similar to bacterial DNA, is
rich in unmethylated CpG motifs and can induce an immune
response via activation of the TLR9 signaling pathway.
Sustained elevation of free plasma mtDNA is postulated to
be linked to increased cell necrosis in chronic inflammatory
conditions. We hypothesized that the onset of chronic GVHD
was associated with a significantly higher level of plasma free
mitochondrial DNA.
Material (or patients) and methods: Plasma cell free
mitochondrial DNA (mtDNA) levels were measured in 39 adult
patients post HSCT from 6 centers enrolled in an international
cGvHD biomarker study. Sixteen normal adult controls were
obtained from our local institution. In addition, 16 patients had
cGvHD as diagnosed by NIH criteria with a mean onset of
209 ± 86 (S.D.) days post-HSCT and 31 who developed neither
aGvHD nor cGvHD samples were obtained from 23 patients
and measured at 3 (n= 10), 6 (n= 15), and 12 (n= 6) months
post HSCT with 4 patients who had samples drawn at all three
time-points. mtDNA was isolated from plasma and quantified
by Q-PCR amplification of mitochondrial-specific COX1 DNA.
The results for patients’ post-HSCT were expressed as a fold-
increase in the level of mtDNA compared to the average adult
non-HSCT normal value. We also measured levels of other
previously identified cGVHD biomarkers by ELISA and Luminex
assay to correlate with mtDNA levels.
Results: The levels of free plasma mtDNA were elevated in
patients without cGVHD compared to normal non-HSCT adults
at 3 months (2.36 ± 1.00 [mean± S.D.] fold increase; P= 0.03),
6 months (4.19 ± 3.25 fold increase; P= 0.007) and 12 months
(5.4 ± 4.66; P= 0.005) post-HSCT. The 6 month time point for
no GvHD controls was chosen for comparison with cGvHD
affected patients. This was based on a comparison of 3, 6, and
12 months post HSCT post HSCT controls with no GvHD
controls which revealed no statistical difference at any time
point. The 16 cGvHD onset samples were then compared to
the 6 month post HSCT control and had a significantly higher
level of free plasma mtDNA associated with the onset of
cGVHD (6.49 ± 2.81 versus 4.19 ± 3.25 fold increase; P= 0.04).

mtDNA concentrations were correlated to known cGvHD
plasma markers on the identical samples. There was a
significantly positive correlation between free mtDNA levels
post-HSCT in both cGvHD index cases as well as the 6 and
12 month post HSCT no GvHD controls with paired samples for
CXCL10 (P = 0.003), ICAM-1 (P = 0.007), CXCL9 (P = 0.03), sCD25
(P = 0.05) and sBAFF (P= 0.05).
Conclusion: This pilot study highlights plasma free levels of
mtDNA as a promising biomarker for cGVHD that may act as
an inflammatory stimulus to TLR-9 expressing immune
populations such as B cells. Further larger prospective clinical
studies are required to confirm the role of recipient derived
mtDNA as part of the onset of cGvHD.
Disclosure of Interest: None declared.
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High expression of HIF-1 alpha in T regulatory cells
correlates with poor response of chronic GvHD patients
treated with extracorporeal photochemotherapy
J. Dybko1,*, D. Urbaniak-Kujda1, D. Szymczak1, M. Sawicki1,
T. Wróbel1, L. Gil2, A. Czyż2, A. Wierzbowska3, K. Kuliczkowski1
1Hematology and Bone Marrow Transplantation, Wroclaw
Medical University, Wroclaw, 2Department of Hematology and
Bone marrow Transplantation, Poznan University of Medical
Sciences, Poznan, 3Hematology, Medical University of Łódź, Łódź,
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Introduction: Hypoxia-inducible transcription factors’ (HIF)
new role in coordinating the balance between regulatory T cell
(Tregs) and TH17 has been described lately [1]. It has been
proposed for HIF-1 alpha to inhibit differentiation toward the
Treg lineage by targeting FOXP3 fo proteasomal degradation
[1, 2]. FOXP3 is a crucial transcriptional complex for
differentiation and function of Tregs [3]. Tregs play a central
role in suppressing autoimmune responses in graft versus host
disease (GvHD) [3], one of the most serious transplantation
complications. On this backround, we found interesting if
HIF-1 alpha expression in Tregs population may be associated
with poor prognosis of GvHD patients.
Material (or patients) and methods: We analyzed a 20
patients group, all with extensive chronic GvHD after
hematopoietic stem cell transplantation (median age 40 (21-69),
F/M – 8/12, sibling/unrelated donor – 9/11)). All patients were
transplanted from fully matched donors and were refractory to
corticosteroids thus qualified for second line treatment –
extracorporeal photochemotherapy (ECP). The median time
from transplantation at the treatment switch was 16, 5 months
(4.5-39.7). All patients underwent MNC collection on 2
subsequent days (every two weeks) with the Optia AutoPBSC
procedure and further UVA exposure of the collected cells was
performed with UVA-PITs system. After 8 ECP procedures we
classified 11 patients as non-responders (NR) and 9 of the
original group as responders (R). We collected blood samples
before the first and after eighth ECP procedure. All samples
were analyzed for CD4+CD25+FOXP3+HIF-1α+ cells and CD4
+CD25+FOXP3+HIF-2α+ cells by flow cytometry. The criteria
for diagnosis, staging and therapeutic response of chronic
GvHD were used according National Institute of Health
recommendations.
Results: The median number of HIF-1 alpha positive T regs
before ECP in NR group was 0.179x103/ml (0-8.8x103/ml) and
in R group 0.057x103/ml (0-0.62x103/ml) and there was a
significant difference between the groups (P = 0.04, Fig. 1).
Similar results were obtain with the number of HIF-2 alpha
positive T regs. The median number of HIF-2 alpha positive T
regs before ECP in NR group was 0.134x103/ml (0.077-
3.57x103/ml) and in R group 0.038x103/ml (0-0.26x103/ml)
and t was a significant difference between the groups
(P = 0.01, Fig. 2). We did not find any difference between the
groups after ECP procedures.
Conclusion: We are aware our results are preliminary due to a
small group of patients and a small number of cells (we have
to remember all patients were heavily pretreated with
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corticosteroids with their fully presented lympholytic effect).
However the results (if confirmed) may potentially open a new
way in GvHD treatment. HIF inhibiors could be a potent
alternative treatment combined with immunotherapy for
selected patient with chronic GvHD.
References: [1] Dang EV, Barbi J, Yang HY, Jinasena D, Yu H,
Zheng Y, et al. Control of T(H)17/T(reg) balance by hypoxia-
inducible factor 1. Cell. 2011;146:772-84.
[2] Nutsch K, Hsieh C. When T cells run out of breath: the
HIF-1alpha story. Cell. 2011;146:673-4.
[3] Teh PP, Vasanthakumar A, Kallies A. Development and
Function of Effector Regulatory T Cells. Progress in molecular
biology and translational science. 2015;136:155-74.
Disclosure of Interest: None declared.
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Transplantation
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Hospital, X.-J. Huang1 on behalf of Beijing Key laboratory of
Hematopoietic Stem Cell Transplantation on behalf of Beijing Key
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1Beijing Key laboratory of Hematopoietic Stem Cell Transplanta-
tion, Peking University People’s Hospital & Institute of Hematol-
ogy, Beijing, China

Introduction: Haploidentical HSCT without in vitro T cell
depletion, an alternative to treat haematological malignancies,
has obtained comparable relapse rates, TRM, LFS, overall
survival compared with the well-matched HSCT at Peking
University1. The development of cGVHD affected the prog-
nosis and life quality of patients2. Thus it is significant to find a
novel marker to predict the development of cGVHD.
Material (or patients) and methods: A total of 129 patients
who received partially matched related donor HSCT at Peking
University were enrolled under ethical committee approval
and institutional procedures including written informed
consent from each patient. After 90-180 days post-transplant,
46 of the patients developed cGVHD, according to which
patients were classified into two groups. Peripheral cells from
patients were collected on day 30, 60, 90, and 180 after allo-
HSCT, and stained. Many factors were involved in the analysis,
including underlying disease type, disease status, the age of
recipients, the gender of donor and recipients, degree of HLA
matching, the time post-transplant, age of recipients, HCT-CI
score, the infused cell number, the development of aGVHD

and cGVHD. The associations of these factors and selected cell
populations were analysed using bivariate correlation analysis.
Excluding other factors, independent t test was used to
compare the number of CD4+CD25+CD45RO+ cells from
patients with or without cGVHD later.
Results: When all possible factors were involved in the
analysis, the number of CD4+CD25+CD45RO+ cells assessed on
day 30 post-transplant showed a significant correlation
(Pearson correlation coefficient 0.228, P40.01) with subse-
quent development of cGVHD using bivariate analysis. The
peripheral blood of patients who suffered cGVHD between
day 90 and day 180 post transplant was found to possess
more CD4+CD25+CD45RO+ cells on day 30 post-transplant
( p40.01, mean difference 0.0177*109/L, std. error of differ-
ence 0.006*109/L, 95%CI 0.005*109/L-0.030*109/L), compared
to patients without experiencing of cGVHD, independent of
clinical parameters.
Conclusion: Our results demonstrate that superior CD4+CD25+

CD45RO+ cells on day 30 post-transplant might predict the
subsequent development of cGVHD.
References: 1. Dao-Pei LU, Dong L, Tong Wu, Xiao-Jun Huang,
et al. Conditioning including antithymocyte globulin followed
by unmanipulated HLA-mismatched/haploidentical blood and
marrow transplantation can achieve comparable outcomes
with HLA-identical sibling transplantation. Blood, 2006. 107(8):
p. 3065-3073.
2. Z. Kuzmina, S. Eder, A. Böhm, et al. Significantly worse
survival of patients with NIH-defined chronic graft-versus-
host disease and thrombocytopenia or progressive onset
type: results of a prospective study. Leukemia, 26 (2012),
pp. 746–756.
Disclosure of Interest: None declared.
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Lower dose anti-thymocyte globulin (ATG) is associated
with improved survival in recipients with at least one HLA-
C1 group KIR-ligand after allogeneic hematopoietic cell
transplantation
J. Clausen1,*, A. Böhm1, V. Buxhofer-Ausch1, S. Machhendl-
Spandl1, J. König1, A. Weltermann1, D. Nachbaur2
11st Department of Internal Medicine, Elisabethinen Hospital
Linz, Linz, 25th Department of Internal Medicine, University
Hospital Innsbruck, Innsbruck, Austria

Introduction: Rabbit anti-thymocyte globulin (ATG) is applied
to reduce the incidence and severity of acute and chronic graft
versus host disease (GVHD) after allogeneic hematopoietic cell
transplantation (HCT). However, ATG did not improve overall
survival (OS) in most prospective and retrospective studies.
Recently, homozygosity for HLA-C group 1 (C1/1) killer-cell
immunoglobuline-like receptor ligands (KIR-L) was revealed as
risk factor for severe acute GVHD. Moreover, C1/1 recipients
had favourable outcomes after ATG-based transplants. Here
we test the hypothesis that C1/1 recipients benefit in terms
of survival from an intensified GVHD prophylaxis
incorporating ATG.
Material (or patients) and methods: We retrospectively
analysed 733 allogeneic (excluding haploidentical) HCT using
peripheral blood or bone marrow grafts, for adults with
predominantly malignant hematological diseases at two
Austrian HCT centers. ATG-Fresenius or Thymoglobulin were
applied in 227 and 87 HSCT, respectively, while 419 HSCT were
performed without ATG. Median follow-up of survivors is
44.3 months (range, 3.3 - 253.5).
Results: Adjusted for recipient (R) and donor (D) age, disease
status, HLA-match, R/D relationship, sex match, R/D cytome-
galovirus serostatus, conditioning intensity, and type of post-
grafting GVHD prophylaxis, Cox regression analysis revealed a
significant association of ATG with a reduced the risk for non-
relapse mortality (NRM) (risk ratio/RR, 0.62; P = 0.009), but not
overall mortality. In C1/1 recipients, (n= 274), ATG significantly
reduced both non-relapse (RR, 0.42; P = 0.005) and overall
mortality (RR, 0.6; P = 0.04). In HLA-C group 1/2 recipients
(n=342), ATG reduced NRM with borderline significance (RR,
0.61; P = 0.05), but had no impact on OS. In both, C1/1 and
C1/2 recipients, there was no significant impact of ATG on
relapse incidence and progression free survival (PFS). Con-
sidering only lower ATG doses (Fresenius≤ 30 mg/kg and
Thymoglobulin≤ 5 mg/kg), ATG reduced the risk for overall
mortality in C1/x (C1/1 or C1/2) recipients of HLA-matched
PBSCT for malignant disease (RR, 0.68; P= 0.02; n= 369). By
contrast, ATG neither reduced NRM (RR, 1.39; P= 0.24), nor
overall mortality (RR, 1.54; P= 0.15) in C2/2 recipients (n=117),
but increased their risk for relapse (RR, 4.1; P = 0.04).
Conclusion: These results suggest that ATG, particularly at
lower doses, may provide a survival benefit by reducing NRM
in recipients with at least one C1 group KIR-L allele.
Disclosure of Interest: J. Clausen Conflict with: Consultation
fee, Neovii, A. Böhm: None declared, V. Buxhofer-Ausch: None
declared, S. Machhendl-Spandl: None declared, J. König: None
declared, A. Weltermann: None declared, D. Nachbaur: None
declared.

P145
Eight year GvHD-relapse-free survival is increased with
Anti-human T-Lymphocyte IgG ATG-Fresenius (ATG-F)
compared to CSA/ Mtx alone for GvHD prophylaxis in
Matched Unrelated Donor transplantation: long-term
results from the randomized ATG-F Trial
J. Finke1,*, C. Schmoor2, W. A. Bethge3, H. Ottinger4, M. Stelljes5,
L. Volin6, D. Heim7, H. Bertz1, O. Grishina8, G. Socie9
1Hematology, Oncology and Stem Cell Transplantation, Uni-
versity Medical Center Freiburg, Germany, 2Clinical Trials Unit,
University Medical Center Freiburg, Freiburg, 3Dept Medicine,
Hematology, Oncology, University of Tübingen Medical Center,
Tübingen, 4Dept of Bone Marrow Transplantation, University
Hospital Essen, Essen, 5Dept Medicine, Hematology, Oncology,
University Hospital Münster, Münster, Germany, 6Dept Medicine,
Hematology, Helsinki University Central Hospital, Helsinki,
Finland, 7Dept Medicine, Hematology, Universitätsspital Basel,
Basel, Switzerland, 8Clinical Trials Unit, University Medical Center
Freiburg, Germany, Freiburg, Germany, 9Serv. de Greffe de Moelle,
Hopital St. Louis, Paris, France

Introduction: Here, we present data from the long-term
follow-up (median 8.6 years) from the prospective randomized
phase III multicenter trial comparing a standard GvHD
prophylaxis with cyclosporine A and methotrexate with
additional pretransplant ATG-FRESENIUS S (given 20 mg/kg/
day, days -3 to -1) in unrelated donor hematopoieitc cell
transplantation after myeloablative conditioning for 201
patients included with leukemia/ MDS in CR1/early (107 pts)
or advanced (94 pts) disease. The previous results demon-
strated a significant reduction of acute and chronic GvHD
without compromizing relapse rate and survival.[1,2,3].
Material (or patients) and methods: Apart from chronic
GvHD, NRM, relapse risk, DFS and OS, we analysed the effect of
ATG-F vs control on the composite endpoint severe GvHD
(acute GvHD III-IV, extensive chronic GvHD) and relapse-free
survival, and on time under immunosuppressive therapy.
Furthermore, we analysed conditional survival, i.e. the OS
probability after having survived 1 and 2 years after
transplantation.
Results: Beyond 2 years late events were rare and main
reasons for death were relapse with 10 and 8 patients in the
ATG-F and control arm, respectively, and GvHD with 3 patients
in the control arm, other reason 2 patients in ATG-F and
control arm, each. In total, GvHD-related death occured in 1
(acute) patient in the ATG-F group and in 15 (9 acute and 6
chronic) patients in the control group.
The incidence of extensive chronic GvHD after 8 years was
13.5% in the ATG-F group vs 51.8% in the control group
( p40.0001). The 8-year rates with respect to outcome were:
NRM 20.5% vs 34.0% (P = 0.15), relapse 35.2% vs 29.9%
(P = 0.54), relapse mortality 30.8% vs 28.8% (P = 0.90), DFS
44.3% vs 36.1% (P = 0.60), and OS 48.7% vs 36.8% (P = 0.31),
ATG-F vs control, respectively. For patients transplanted in CR1
or advanced disesase the 8-year survival rates were 50% and
33%, respectively.
ATG-F substantially increased the combined severe GvHD/
relapse-free survival rate. The rates were 48.5% vs 20.4% after
1 year and 33.6% vs 13.0% after 8 years (P = 0.0003), ATG-F vs
control, respectively (see figure).
The probability of being alive and free of immunosuppressive
therapy was 46.8% in the ATG-F group and 11.2% in the
control group at 8 years (P = 0.0002).
The conditional 8 years-survival probability increased in the
ATG-F group from 48.7% (unconditional) to 70.6% and 80.9%
(conditional on having survived 1 and 2 years after transplan-
tation), and in the control group from 36.8% (unconditional) to
58.5% and 71.7% (conditional on having survived 1 and 2
years after transplantation).
Conclusion: The sustained protective effect of ATG-F in
addition to standard CSA/ Mtx GvHD prophylaxis is observed
beyond 8 years without increasing relapse and compromising
survival and results in significantly improved severe GvHD/
relapse-free survival. The use of ATG-F in unrelated donor
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transplantation after myeloablative conditioning substantially
increases the probability of surviving free of immunosuppres-
sive therapy.
References: [1] Finke et al. Lancet Oncol 2009;10:855.
[2] Socie et al. Blood 2011;117:6375.
[3] Finke et al. Biol Blood Marrow Transplant 2012;18:1716.
Disclosure of Interest: J. Finke Funding from: Neovii, Medac,
Novartis, Riemser, C. Schmoor: None declared, W. A. Bethge:
None declared, H. Ottinger: None declared, M. Stelljes: None
declared, L. Volin: None declared, D. Heim: None declared, H.
Bertz: None declared, O. Grishina: None declared, G. Socie:
None declared.

P146
The germline JAK2 46/1 haplotype predisposes to the
development of acute GvHD grades II-IV
K. Balassa1,*, T. Krahling1, P. Remenyi2, A. Batai2, A. Bors1,
K. P. Kiss1, E. Torbagyi2, L. Gopcsa2, L. Lengyel2, A. Barta2,
G. Varga3, A. Tordai4, T. Masszi3, H. Andrikovics1
1Hungarian National Blood Transfusion Service, Budapest,
Hungary, 2St. Istvan and St. Laszlo Hospital, 33rd Department
of Internal Medicine, Semmelweis University, 4Department of
Pathophysiology, Semmelweis University, Budapest, Hungary

Introduction: Several genetic variants have been investigated
in association with allogeneic haematopoietic stem cell
transplantation (allo-HSCT) outcomes. Acute graft-versus-host
disease (aGvHD) remains one of the most significant
complications of the procedure. Cytokines play a pivotal role
in the mechanism of aGvHD and many of the implicated
cytokines relay their signals through the Janus kinase/signal
transducer and activator of transcription (JAK/STAT) pathway.
Material (or patients) and methods: The aim of the present
study was to examine whether recipient and donor JAK2 46/1
haplotypes could have an impact on allo-HSCT outcomes in
this cohort, including 124 recipient/donor pairs. The patients
underwent HSCT for acute myeloid leukaemia in complete
remission between January 2007 and December 2013 at our
single centre. Data were collected and analysed retrospec-
tively. For identification of JAK2 rs12343867 from genomic
DNA LightCycler melting curve analysis (LightCycler 480II,
Roche Diagnostics) was performed.
Results: In our cohort both, recipient and donor JAK2 46/1
haplotypes were significantly associated with aGvHD grades II-
IV development (P = 0.006 and P = 0.031, respectively), and
their influence seemed to be additive (aGVHD rates were 14%
in non-carrier patients and donors, 29% if the donor, 35% if
the recipient and 46% if both, the recipient and the donor
were 46/1 carriers). Including donor type (sibling versus
unrelated, P= 0.031), conditioning (myeloablative versus
reduced intensity, P= 0.036), recipient age at transplantation
(P= 0.046) in multivariate analyses, the role of the recipient
haplotype was independently related to moderate/severe
aGVHD (P = 0.012), while for the donor only a tendency was
found (P = 0.08). Underlining the independent role of both,
recipient and donor haplotypes, the highest aGvHD grades II-
IV incidence (46%) was found among those patients, who
themselves and their donors also carried the haplotype,
whereas a single 46/1 haplotype carriership either of the
recipient or the donor resulted in an intermediate rise in
aGvHD (35% if recipient and 29% if donor was a carrier)
compared to double negative cases (14%). Recipient haplo-
type favourably affected relapse rate (P= 0.004), but not the
donor haplotype (P= 1). Overall survival (OS) did not differ
according to recipient haplotype (P= 0.732), but there was a
tendency for worse OS if donors were carriers for the 46/1
haplotype (P= 0.056).
Conclusion: The common JAK2 46/1 haplotype represents a
well-established susceptibility locus for myeloid neoplasms.
The exact pathomechanism has remained unexplored, but
inappropriate myelomonocytic response to cytokine stimula-
tion, increased risk of inflammation, and impaired defense
against infection have been suspected in the presence of 46/1

haplotype. Our findings suggest that the recipient and donor
JAK2 46/1 haplotype might be involved in the development of
aGvHD. Promising results of JAK2 inhibitors in the manage-
ment of aGvHD provide further supporting evidence for the
involvement of the JAK2 pathway in aGvHD.
References: Lancet 2009; 373(9674): 1550-1561.
Nat Genet 2009; 41(4): 450-454.
Nat Genet 2009; 41(4): 455-459.
Haematologica 2011; 96(11): 1575-1579.
Blood 2014; 123(24): 3832-3842.
Disclosure of Interest: None declared.
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Prospective assignment of HLA-DPB1 T cell epitope group
mismatches by functional distance scores is significantly
associated with outcome of 8/8 matched unrelated donor
HCT
K. Fleischhauer1,*, B. Shaw2, K. W. Ahn2, H.-L. Wang2, P. Crivello1,
M. Verneris3, K. Hsu4, J. Pidala5, S. Lee6, S. Spellman7
1Institute for Experimental Cellular Therapy, University Hospital
Essen, Essen, Germany, 2Center for International Blood and
Marrow Transplant Research, Milwaukee, 3University of Minne-
sota, Minneapolis, 4Memorial Sloan Kettering Cancer Center, New
York, 5H. Lee Moffitt Cancer Center, Tampa, 6Fred Hutchinson
Cancer Center, Seattle, 7Center for International Blood and
Marrow Transplant Research, Minneapolis, United States

Introduction: In 8/8 HLA-matched unrelated HCT, non-
permissive HLA-DPB1 mismatches across three different T cell
epitope (TCE) groups are associated with significantly higher
risks of mortality compared to permissive HLA-DPB1 mis-
matches within the same TCE group (Fleischhauer et al., Lancet
Oncol 2012; Pidala et al., Blood 2014); however, only 72/480
HLA-DPB1 alleles encoding different proteins known to date
can be assigned to TCE groups based on functional data
(functional TCE assignment). Recently, an algorithm based on
Functional Distance (FD) allele scores was developed, which
predicts TCE assignment of all current and future HLA-DPB1
alleles (FD TCE assignment) (Crivello et al., Biol Blood Marrow
Transplant 2015). The aim of this study was to compare the
validity of these two TCE assignment methodologies to inform
clinical practice.
Material (or patients) and methods: We previously demon-
strated a significant impact of non-permissive HLA-DPB1
donor-recipient disparity on the risk of mortality according
to the functional TCE assignment (Pidala et al, Blood 2014) in a
cohort of 2730 HCT patients. Here we re-analyzed the
outcomes when DPB1 disparity was assigned according to
the FD TCE assignment. The associations with clinical end-
points overall survival (OS), transplant related mortality (TRM),
disease free survival (DFS), relapse, acute GvHD (aGvHD) and
chronic GvHD (cGvHD) were studied using multivariate
proportional hazards methods.
Results: 2005/2730 (73.5%) HLA-DPB1 mismatched pairs were
classified concordantly as permissive (N = 1402) or non-
permissive (N = 603) by the two models. Of the remaining
725 pairs, 676 classified as permissive mismatches in the
functional TCE assignment switched to the non-permissive
group in the FD TCE assignment, and 49 pairs vice versa. These
differences were predominantly due to a shift from TCE group
3 into TCE group 2 for alleles that were undefined by the
functional TCE assignment, but could be assigned according to
the FD TCE assignment. In multivariate analysis using the
respective permissive groups as reference, the previously
reported significant associations of non-permissive mis-
matches according to the functional TCE assignment were
confirmed with the FD TCE assignment for OS (P = 0.0015 vs
P = 0.028) and TRM ( p40.001 vs P40.001) (Table). Discrepant
findings were seen for DFS (P= 0.007 vs P= 0.159), aGvHD II-IV
(P = 0.635 vs P40.001) and cGvHD (P = 0.959 vs P40.001).
However, when comparing the subgroup of 676 pairs
permissive pairs according to the functional but not the FD
TCE assignment to the overlapping permissive pairs as
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reference, significant differences were found only for aGvHD II-
IV (P = 0.107 vs P40.001 vs) and cGvHD (P = 0.513 vs P40.001).
Conclusion: The predicted FD TCE assignment yields con-
sistent results with the original functional TCE assignment for
OS and TRM, however appears to be better predictive of
aGvHD II-IV and cGvHD. The FD TCE assignment will facilitate
the clinical use of TCE group matching for all unrelated donor
searches regardless of the presence of rare or new HLA-
DPB1 types.
Disclosure of Interest: None declared.

P148
Colonization with alert pathogens increases the risk of
fatal outcome of allogeneic hematopoietic cell
transplantation
A. Sadowska-Klasa1, A. Piekarska1,*, W. Prejzner1, M. Bieniaszewska1,
A. Hellmann1
1Department of Hematology and Transplantology, Medical
University of Gdansk, Gdansk, Poland

Introduction: Bacterial infections remain the important cause
of life-threatening complications after allogeneic hematopoie-
tic cell transplantation (HCT). The aim of this study was to
analyze the influence of colonization with alert pathogens
during hospitalization on the Transplant Unit on the HCT
outcome.
Material (or patients) and methods: A retrospective analysis
of 120 patients with hematological disorders, median age 41
years (range 19-65), undergoing HCT between 2012-2014 was
performed. 52 patients underwent HCT from matched
unrelated donors and 68 ones from sibling donors with the
use of reduced intensity conditioning (24), myeloablative
conditioning regimen (92) and immunoablation (4). The
statistical analysis of risk factors, colonization and their
correlation with the infections incidence and HCT outcome
were done.
Results: Microbiologically documented bacterial infections
(MDBI) occurred in 91% and fever of unknown origin (FUO)
was observed in 72,5% patients. 51 patients were colonized
with multi drug resistant bacteria (MDR). 28 (54,9%) patients
MDR-colonized and 11 (15,9%) MDR-uncolonized experienced
infections caused by alert pathogens: Klebsiella pneumoniae
ESBL (16), vancomycin-resistant enterococcus (14), Escherichia
coli ESBL (10), carbapenem-resistant Pseudomonas aeruginosa
(7), other (5), 2 or more pathogens (9). Previous colonization
with alert pathogens was significantly correlated with MDR
infections (P= 0,00001). There was higher incidence of
infections with MDR bacteria in patients with aGvHD
(P= 0,014), chronic GvHD (P = 0,002) and the older age-group
(P= 0,002). The analysis of MDR-colonized group showed
statistically higher rate of mortality (P= 0,034) and deaths
due to infection (P = 0,00076) in contrast to the non-
colonized group.
Conclusion:
1. Patients colonized with alert pathogens are more suscep-
tible to develop life-threatening infections caused by MDR
microbes. Therefore, to lower the risk of fatal outcome in case

of FUO without or preceding microbiological identification,
MDR bacteria colonizing the patient must be treated as the
potential etiological factor and antibiotic therapy should be
adjusted, especially in GvHD group.
2. More frequent routine cultures (twice a week) are essential
to detect the MDR-colonization prior to development of
serious infectious complications.
3. Preventive strategies for eradication of MDR bacteria must
be considered.
Disclosure of Interest: None declared.
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Analysis of Blood Stream Infections (Bsis) in Patients
Undergoing Allogeneic Hematopoietic Stem Cell
Transplantation (Allo-hsct) in a Single Unit
A. Uranga1,*, C. Mojica1, L. Cuevas1, J. Zubicaray1, I. López1,
N. Robado1, A. N. Bizjak1, N. Caminos1, T. Artola1, M. Alonso1,
J. J. Ferreiro1, M. Araiz1, J. M. Garcia-Arenzana1, C. Vallejo1
1H.U. Donostia, Donostia, Spain

Introduction: BSIs are known to be an important cause of
morbi-mortality among pts undergoing allo-HSCT. The
reported incidence has been up to 36%. Aim: to describe
the incidence and characteristics of BSIs among pts who
underwent allo-HSCT at the U. H. Donostia during the last
decade.
Material (or patients) and methods: a total of 210 pts
admitted into the hospital for allo-HSCT were included (table 1).
The vast majority of pts received prophylactic ciprofloxacin
plus an azole (fluconazole or an extended spectrum azole
if high risk for invasive mold infection). Blood cultures (BC)
were repeated in a daily basis in persistently febrile pts.
When a positive (+) culture was considered to be due to
contamination during the collection or processing of the
sample, it was classified as “false BSI”. “True BSI” was
considered when a microorganism that does not usually
contaminate BCs was isolated and when a microorganism
which is frequently contaminant was isolated in, at least, 2
samples. Although both groups are reported, the analysis is
focus on the true BSIs. “Breakthrough bacteremia” was defined
as a BC(+) despite appropriate antibiotic therapy, after a
previous BC(-).
Results: a total of 1907 BCs were performed (9.1 BC per pt on
average). 1637 BCs (85.8%) were (-), 134 (7%) were false BSIs,
and 136 (7.1%) were true BSIs. The characteristics of the
isolations are shown in table 2. The 136 isolations corre-
sponded to 69 true episodes in 57 pts (incidence: 27.1% BSI
per pt, on average). There was a unique episode of break-
through bacteremia (caused by E. coli), which was successfully
treated. Five of the E. coli and the K. pneumoniae isolated were
extended spectrum beta lactamase (ESBLs) producers. There
were also 2 cases of E. cloacae carbapenemase (NDM type)
producers, and 1 carbapenem-resistant P. aeuruginosa (no
carbapenemase). Mortality related to the BSI episode was
1.4% (3pts).
Conclusion: 1) BSIs was frequent among pts undergoing allo-
HSCT (27.1%), although related mortality was relatively low
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(1.4%); 2) Gram+ bacteria represented two thirds and Gram-
one third of the isolations, while fungemia was a rare event. 3)
One third of the isolated Gram- bacteria showed some kind of
multi-resistant antibiotic susceptibility pattern, as expected in
a population multitreated with antimicrobials. 4) The number
of BCs performed per pt was very high (9.1), while it was
detected a single case of breakthrough bacteremia; this fact
suggests that it is feasible and reasonable to reduce the
frequency of BCs performed in clinical stable febrile pts with
no infectious focus.
Disclosure of Interest: None declared.
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Encephalitis caused by a novel Adenovirus type of Species
D in an adult allogenic SCT recipient
A. Heim1,*, A. Turki2, E. Hage1, S. Ross3, R. Trenschel2
1Virology, Hannover Medical School, Hannover, 2Klinik für
Knochenmarktransplantation, Universitätsklinikum Essen, 3Virol-
ogy, University Essen, Essen, Germany

Introduction: Human adenovirus (HAdV) infections are
frequently observed in pediatric allogenic SCT patients and
seem to follow reactivation of latent virus from the gastro-
intestinal tract during the early post transplantation period.
Subsequent dissemination with high virus loads in the
peripheral blood results in a high lethality of up to 50%.
HAdV types of species C account for about 80% of these cases.
By contrast, the incidence of HAdV infections in adult allogenic
SCT recipients is lower but the case fatality rate is in the
same range.

More than 40 types of species HAdV-D have been described so
far, representing the biggest of the seven HAdV species.
Recombination between different HAdV-D types, probably
during (co-)infections of the gastrointestinal tract with more
than one type, promotes their high genetic diversity. Several
HAdV-D types were isolated from faeces of terminal AIDS
patients in the 1980 s suggesting their role as opportunistic
pathogens. The most recently published HAdV-D type 70 was
isolated from an adult SCT patient with chronic diarrhea more
than 100 days post SCT (1).
Material (or patients) and methods: Patient: A 54 year old
male presented on day 93 post transplantation with symptoms
of encephalitis (somnolence, vertigo and reduced reaction
time). The patients had received allogenic peripheral blood
stem cells from an unrelated HLA mismatched donor (HLA-
DRB1 and HLA-DQB1) after myeloablative treatment with
Fluarabin, ATG und TBI. Lymphocyte counts had recovered to
1250/μL but the patient was immunosuppressed with
Cyclosporine A and Prednisone. Because of increasing
somnolence, the patient was transferred to the ICU and was
intubated. Encephalitis with an oedema of the Hypothalamus
and Thalamus was diagnosed by MRI. In spite of antiviral
therapy with cidofovir the patient’s encephalitis remained
refractory. ICU treatment was discontinued and he died on
day 122.
Virological methods: quantitative (real time) PCRs and next
generation sequencing (NGS) were performed.
Results:
Diagnostic virology.
Neurotropic viruses were not detected in CSF but a high
concentration of HAdV DNA (3e5 c/ml). In contrast to typical

[P149]

S191



acute infections, HAdV DNA was not detected at other body
sites (throat swab, stool, urine). In peripheral blood, only a low
virus load (below the level of quantification,o1e3 c/ml) was
found, far too low for a disseminated infection. Therefore,
HAdV encephalitis, probably caused by a HAdV reactivation,
was diagnosed.
HAdV genome analysis.
Complete genomic sequencing (by “NGS”, directly from CSF)
demonstrated a multiple recombinant HAdV-D genome with a
hexon sequence (including the neutralization epitope) almost
identical to type 25 whereas other parts of the genome were
either related to types 47 or 56 or 59 or were novel sequence
stretches, for example in the E3 region which codes for
proteins interfering with the immune system. According to the
rules of HAdV taxonomy, the pathogen should be labelled as a
new HAdV type.
Conclusion: Reactivations of species D HAdV may occur in
adults as late complications after allogenic SCT. These can
cause difficult to diagnose infections limited to a single organ
(e. g. encephalitis) although many infections may be less
severe. By contrast, species D HAdV types have hardly ever
been detected in the recent systematic monitoring programs
of faeces and blood samples from pediatric SCT recipients.
References: (1) Journal of General Virology (2015), 96,
2734–2742.
Disclosure of Interest: None declared.
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Hemorrhagic cystitis after allogeneic hematopoietic cell
transplantation: a single centre experience
A. Pineda1,*, M. Batlle1, M. Morgades1, R. Martinez2, J.-M. Ribera1
1Hematology, ICO Badalona-Hospital Germans Trias i Pujol.
Josep Carreras Leukemia Research Institute. Universitat Autòn-
oma de Barcelona, 2Urology, Hospital Germans Trias i Pujol,
Badalona, Spain

Introduction: Hemorrhagic cystitis (HC) remains a common
complication after allogeneic hematopoietic cell transplanta-
tion (alloHCT). Its pathogenesis, risk factors and effects on
survival are not well known. Recent studies have shown that
polyoma BK viruria interacted with regimen intensity and
donor type leading to a very high risk of hemorrhage after
transplant. The objective of this study was to evaluate the
prevalence of HC in patients undergoing alloHCT and to
analyze the different risk factors involved in the duration and
resolution of each HC episode.
Material (or patients) and methods: Retrospective study of
patients submitted to alloHCT (n= 189) who had an episode of
HC (n= 38) in a single centre between November 2007 and
July 2015. The following variables were collected and
analyzed: patient and treatment characteristics (gender, age,
diagnosis, graft source, donor type, conditioning regimen
intensity and GVHD prophylaxis) as well as the characteristics
of each episode (grade of hematuria, duration and resolution,
platelet count, immune reconstitution, polyoma BK viruria and
urinary infection), the complications after alloHCT (GVHD,

Table 1. Patient and treatment characteristics (n= 38).

Age Median age, in years (range) 43 (18–69)

Gender Male 19 (50%)
Diagnosis Leukemia, Lymphoma, Others 22 (57%), 5 (13%), 11 (30%)
Disease status at transplant CR, PR, Active disease 27 (71%), 6 (16%), 5 (13%)
Conditioning regimen intensity Myeloablative, Reduced intensity 23 (60%), 15 (40%)
Donor type Related, Unrelated 16 (42%), 22 (58%)
Stem cell source Peripheral blood, Bone marrow, cord blood 26 (68%), 3 (8%), 9 (24%)
Cyclophosphamide Yes, No 20 (53%), 18 (47%)
ATG Yes, No 13 (34%), 25 (66%)
GVHD prophylaxis CsA+MTX, CsA+corticoids, Others (alemtuzumab, tacrolimus) 22 (58%), 9 (23%), 7 (19%)
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cytomegalovirus infection and sinusoidal obstruction syn-
drome) and the specific treatment for HC administered.
Results: 38 patients (20%) developed hemorrhagic cystitis.
Hematuria control was better in patients with higher platelets
counts at the beginning and the end of HC (P = 0.016) and in
those who achieved a good immune reconstitution (CD4
lymphocytes4200/ml) (P = 0.003). Polyoma BK viruria was
detected in 28 episodes of HC (74%). Intravesical instillation of
hyaluronic acid (n= 5) had no influence in the resolution of HC.
The severity of HC did not impact on the probability of overall
survival at 3 years (Grade I/II: 21% [95% CI, 2%440%] vs. Grade
III/IV: 12% [95% CI, 0%427%], P = 0.175) and on the cumulate
incidence of transplant related mortality (Grade I/II: 56% [95%
CI, 30%476%] vs. Grade III/IV: 77% [95% CI, 45%491%],
P= 0.155).
Conclusion: In our study the resolution of HC was associated
with higher platelet counts and better immune reconstitution.
The severity of hematuria didn’t have impact on the overall
survival or the transplant related mortality.
Disclosure of Interest: None declared.
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Active surveillance, contact precautions and targeted
antimicrobial therapy control infectious mortality due to
Carbapenemase-producing Klebsiella pneumoniae in
hematopoietic stem cell transplantation
A. Forcina1,*, R. Baldan2, V. Marasco3, A. Bondanza4, M. Noviello5,
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Introduction: Carbapenemase-producing Klebsiella pneumo-
niae (KPC-Kp) has become an emerging killer in critically ill
patients, including those undergoing hematopoietic stem cell
transplantation (HSCT). Because of the profound and pro-
longed immune incompetence due to neutropenia and
immunosuppressive prophylaxis and/or treatment of graft-
versus-host disease (GvHD), mortality rate due to KPC-Kp
infection in this setting may exceed 60%. Moreover, as the
pathogen may easily cause cluster outbreaks, the manage-
ment of this complication is increasingly challenging for
clinicians.
Material (or patients) and methods: Alarmed by an increase
in KPC-Kp infection prevalence at our Center, from Jul 2012
until Oct 2015, we prospectively implemented the following
preventive measures in 366 consecutive HSCT patients: i)
active surveillance for KPC-Kp colonization through weekly
rectal swabs from the time to hospital admission; ii) isolation in
single rooms, contact precautions and intensified hygienic
measures in case of KPC-Kp positivity iii) early initiation of a
multiple targeted therapy at the onset of fever in cases of
known colonization. The results from this prospective cohort
were compared to an historical group of 174 patients treated
between Jan 2011 to Jun 2012. Moreover, all KPC-Kp isolates
were subjected to molecular typing by pulsed-field gel
electrophoresis to identify outbreaks by cluster analysis and
epidemiological investigation.
Results: After the implementation of preventive measures, we
witnessed a significant drop in the incidence of KPC-Kp
infections (8/174, 4.6% from Jan 2011-Jun 2012 versus 6/366,
1.6% from Jul 2012-Oct 2015, P = 0.0021) and related septic
shocks (6/8, 75% versus 2/6, 33%, P = 0.0005). Most impor-
tantly, KPC-Kp attributed mortality significantly decreased (5/8,
62.5% from Jan 2011-Jun 2012 to 1/6, 16.6% from Jul 2012-Oct
2015, P = 0.014). As active surveillance started, 31/366 (8.4%)

patients were found colonized. In 16/31 (52%) colonization
was found pre-transplant and patients subsequently under-
went transplant without major complications. Only one fatality
due to KPC-Kp occurred among 16 pre HSCT colonized
patients. KPC-Kp colonization significantly associated with
KPC-KP infections ( p40.0001) and in 4/6 (66%) cases swab
positivity anticipated the onset of sepsis and successfully
guided antimicrobial therapy. Fourty KPC-Kp strains were
available for molecular typing, showing that KPC-Kp clone
sequence type (ST)512 is the major responsible for coloniza-
tion, infections and outbreaks (23/40, 57%); other strains
belonged to clone ST258 (7/40, 20%) or to minor unrelated
clones (10/40, 25%). As confirmed by cluster analysis, placing
carriers into contact precautions led to a significant drop of
inter-patient transmission from 55.6% (5/9) to 45.1% (14/31,
P = 0.5), the former being potentially underestimated in the
historical group in absence of active surveillance.
Conclusion: Our results suggest that KPC-Kp colonization
per se should not be considered as a stringent contraindication
to transplant. Moreover, a bundle of preventive measures in
carriers, including the prompt initiation of KPC-Kp targeted
therapy in febrile neutropenia may be effective at reducing
KPC-Kp related mortality in HSCT setting.
Disclosure of Interest: None declared.
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Pre-transplant IgM and IgA levels are strong and
independent factors predicting infection-related mortality
after allogeneic HSCT in a high risk population: a
prospective study in 273 patients
A. Forcina1,*, P. Rancoita2, V. Marasco3, R. Greco4, M. T. Lupo-
Stanghellini4, M. Marcatti4, M. Bernardi4, J. Peccatori1, C. Corti1,
A. Bondanza5, F. Ciceri1
1Hematology and Bone Marrow Transplantation Unit, IRCCS San
Raffaele Scientific Institute, 2University Centre of Statistics for
Biomedical Sciences, 3Hematology and Bone Marrow Transplan-
tation Unit, Vita-Salute San Raffaele University, 4Hematology and
Bone Marrow Transplantation Unit, IRCCS San Raffaele Scientific
Institute, Milan, 5Innovative immunotherapies Unit, IRCCS San
Raffaele Scientific Institute, Milan, Italy

Introduction: Infectious complications after hematopoietic stem
cell transplantation (HSCT) are a major cause of morbidity and
mortality, especially during the first 100 days after transplant of
severe immune incompetence. Several pre transplant biochem-
ical variables have been investigated for their ability to predict
non-relapse mortality (NRM), but few studies have focused on
predicting infection-related mortality (IRM).
Material (or patients) and methods: Data from 273
consecutive patients undergoing allogeneic HSCT were retro-
spectively analyzed. Clinical variables taken into consideration
included: age, sex mismatch, donor type, disease type, disease
status, intensity of conditioning, the use of ATG and/or total
body irradiation, AB0 incompatibility, CMV seropositivity,
previous multidrug resistant Gram negative pathogen (MDR-
GN) colonization or infection. Pre-transplant biochemical
variables collected before conditioning included: IgM, IgG,
IgA, ferritin, serum iron, absolute neutrophil counts (ANC),
C-reactive protein (CRP). Moreover, data on infectious compli-
cations occurring during the first 100 days after HSCT were
recorded. ROC analysis was used for the identification of the
optimal cut-offs predicting 100- day IRM and logistic regres-
sion for testing their significance. Fine and Gray’s proportional-
hazard regression analysis was conducted on IRM, considering
disease relapse and acute graft-versus host disease (GvHD) as
competitive events. Relapsing patients were censored.
Results: Among 273 patients, 144 (53%) were transplanted for
acute myeloid leukemia and 140 (51%) received an alterna-
tive donor (HLA-haploidentical or cord blood); notably,
168 patients (62%) were transplanted in 4CR2/active disease.
Estimated overall survival and NRM at 2 yrs were 53% (95%
confidence interval (CI) 47%460%) and 32% (CI 25%438%),
respectively.
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During the first 100 days after HSCT, 807 infections requiring
treatment were recorded (median 3 per patient, range 0-10),
of which 49% of bacterial, 37% of viral and 11% of fungal
origin. IRM cumulative incidence (CI) at 100 days was 14%
(10%418%), in particular due to bacterial (9%), viral (3%) and
fungal (2%) infections, while at 2 yrs it was 25% (CI 20%
431%). The cut-offs of biochemical variables identified by
ROC analysis and significantly associated with 100 day IRM
were: ANC o1050 cells/uL (P= 0.019), IgA o1.11 g/L
(P= 0.012), IgM o0.305 g/L (P= 0.003), serum iron 4106.5
ug/dL (P = 0.023), ferritin 41473.5 ng/mL (P = 0.044) and CRP
417.5 mg/L (P= 0.036). In multivariate analysis taking into
account all variables, only age 460 yrs (P= 0.003), CMV
seropositivity ( p40.001), IgM o0.305 g/L (P = 0.020), IgA
o1.11 g/L (P = 0.004) and CRP 417.5 mg/L (P = 0.041) were
able to significantly predict CI of IRM. Noticeably, this
association was independent from disease type and status,
use of alternative donors, intensity of conditioning, use of ATG
and TBI, AB0 incompatibility, previous MDR-GN colonization or
infection.
Conclusion: In addition to previously recognized clinical (age,
CMV seropositivity) and biochemical pre-transplant variables
(CRP), IgM and IgA levels may predict the risk of death from
infections after HSCT. These data suggest a rationale for the
prophylactic infusion of polyclonal immunoglobulins to
protect patients from IRM and potentially improve overall
HSCT outcome.
Disclosure of Interest: None declared.
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Hematopoietic Cell Transplantation Comorbidity Index as
prognostic variable in patients with Invasive Fungal
Disease (IFD)
A. Busca1,*, R. Passera2, E. Maffini3, L. Brunello3, C. M. Dellacasa1,
S. Aydin3, C. Frairia3, S. D'Ardia3, B. Allione3, S. Manetta3,
S. Butera3, G. Iovino3, L. Giaccone1, B. Bruno1
1SSCVD Trapianto di Cellule Staminali, 2Medicina Nucleare,
3Ematologia, AOU Città della Salute e della Scienza di Torino,
TORINO, Italy

Introduction: Correct identification of risk factors for IFD is
considered of paramount importance to assist clinicians in
determining which patients may require more aggressive
antifungal therapeutic strategies. The hematopoietic cell

transplantation comorbidity index (HCT-CI), based on the
assessment of 17 comorbidities, has been found to influence
the non relapse mortality (NRM) in hematopoietic cell
transplantation (HCT) recipients. In the present study we
sought to investigate the association between pretransplant
HCT-CI, development of IFDs and subsequent mortality.
Material (or patients) and methods: Between January 2009
and March 2015, 312 consecutive patients with complete HCT-
CI risk score assessment were analysed. Overall, 36% of the
patients were≥ 55 years old and 63% had an acute leukaemia.
The donor was a matched sibling in 33% of the cases, a
matched unrelated donor (MUD) in 51% of the cases and a
haploidentical relative in 16% of the cases. A myeloablative
preparative regimen was used in 78% of the patients. Overall,
55% of the patients had a low or intermediate HCT-CI risk
score (0-2) whereas 45% had a high HCT-CI score (≥3).
Antifungal prophylaxis included fluconazole or mold-active
agents in 83% and 12% of the patients, respectively, while 5%
of the patients received secondary antifungal prophylaxis.
Results: The cumulative incidence (CI) of proven-probable IFD
at 1 year from HCT was 8,5%, with a significant higher
incidence among patients with high HCT-CI (12%) as
compared with patients with HCT-CI 0-2 (5%; P = 0,006). The
univariate analysis confirmed that an high HCT-CI was
associated with a higher incidence of IFD (SDHR 2,57;
P = 0,010). Molds were responsible of IFDs in all cases except
one. Overall, 136 patients died, 71 of progressive disease and
65 of transplant related complications including 9 IFDs. The 1-
year CI of NRM was higher in patients with high HCT-CI (30%)
and patients with IFD (49%) compared to patients with low
HCT-CI (12%) and patients with no IFD (16%). The 1-year CI of
NRM in patients who experienced an IFD was significantly
higher for patients with high HCT-CI (54%) compared with
those with low-intermediate HCT-CI (42%; P40,001) and
patients with no IFD (16%; P40,001). A significantly better
overall survival (OS) was observed in patients with no evidence
of IFD (60%) compared to those with IFD (27%; P4 0.001) and
in patients with low-intermediate HCT-CI (64%) compared to
those with high HCT-CI (47%; P40.001). Multivariate analysis
showed that older age (HR 2.11; P = 0.005), the use of an
alternative donor (MUD or haploidentical) (HR2.0; P = 0.007), an
HCT-CI≥ 3 (HR 2.23; P = 0.002) and the presence of IFD (HR
3.15; P40.001) independently predicted NRM.
Conclusion: The results of the present study confirm that HCT-
CI may represent a sensitive tool in predicting post-transplant
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NRM, and highlight its additional prognostic value on the
outcome of HCT recipients who develop IFDs. These findings
may be considered of clinical relevance, since they could pave
the way for appropriate strategies aiming to implement
diagnostic interventions and maximize antifungal prophylaxis
in patients with high HCT-CI.
Disclosure of Interest: None declared.
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The role of galactomannan test in bronchoalveolar lavage
in the diagnosis of invasive aspergillosis in children after
hematopoietic stem cells transplantation
A. Volkova1, M. Popova1,*, O. Slesarchuk1, K. Ekushov1,
L. Zubarovskaya1, B. Afanasyev1, B. Smirnov2, M. Vdovina3,
S. Ignatyeva4, N. Klimko4
1R. Gorbacheva Memorial Institute of Children Oncology,
Hematology and Transplantation, First Pavlov State Medical
University of Saint-Petersburg, 2Saint-Petersburg Electrotechnical
University, 3Saint-Petersburg State University, 4I.Metchnikov
North-Western State Medical University, Saint-Petersburg, Rus-
sian Federation

Introduction: In the pediatric population there are limited
data on the diagnostic use of the Aspergillus galactomannan
(GM) test in bronchoalveolar lavage (BAL) in children after
hematopoietic stem cells transplantation (HSCT).
Material (or patients) and methods: In a prospective single-
center study in 2009-2014 yy. we evaluated the efficacy of GM
test in BAL fluid (n=223) for the diagnostics of invasive
pulmonary aspergillosis (IPA) in 149 pediatric HSCT recipients
(90% of them were allogeneic) with various lesions on CN
scan. The median of age was 11 years old. Obtained BAL was
sent to the laboratory for microscopy with calcofluor white,
culture, and GM detection.
Results: No major complications occurred during broncho-
scopy. According to EORTC/MSG 2008 criteria IPA was found in
45 patients (30%), in 7 cases IPA was proven with biopsy. In
multivariate analysis, GM test in BAL had a higher sensitivity as
compared to microscopy plus culture (83.3% vs 46.3%). GM
test in BAL was positive in 20 cases of IPA while results of
microscopy and culture were negative. Receiver operating
characteristic curves demonstrated an optimal BAL GM optical
density (OD) cut-off value of 0.925, when the actual maximum
Youden’s index was 0.752. With this cut-off value a GM test
sensitivity was 73% and specificity – 98%, and the area under
the ROC curve analysis was 0.794 (95% CI: 0,665-0,923). In
constructing the Kullback-Leibler curves, the threshold OD
index value was 0.6.
Conclusion: - Bronchoscopy is an effective and safe diagnostic
method in children after HSCT.
- Detection of galactomannan in BAL is more effective than
microscopy and culture for diagnosis of invasive aspergillosis
in children after HSCT.
- The highest diagnostic efficiency is achieved with all three
methods – culture, microscopy and galactomannan test
in BAL.
Disclosure of Interest: None declared.
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Incidence and characteristics of Gram Negative Rod
infections in patients undergoing HSCT without
antibacterial prophylaxis
A. Casado Diez1,*, L. Yañez1, J. Calvo2, L. Martinez Martinez2,
G. Perez Vazquez1, M. Sanchez-Escamilla1, M. Celis1, S. Garcia
Avila1, A. Bermudez1, C. Richard1, E. Conde1
1Hematology, 2Microbiology, Hospital Universitario Marques de
Valdecilla, Santander, Spain

Introduction: Bacterial infections are the most prevalent
infectious complication in Hematopoietic Stem Cell Transplan-
tation (HSCT). Among them, the incidence of gram-negative
rods (GNR) infection is increasing, mainly due to resistant

forms. The aim of this study is to analyze the incidence and
characteristics of GNR infections in HSCT, in the absence of
antibacterial drug prophylaxis.
Material (or patients) and methods: GNR documentations
from blood and urine cultures during the first 2 years of
382 HSCT (164 autologous and 218 allogeneic), performed in
the period from 2002 to 2014 in our hospital, were retro-
spectively analyzed. The incidence of GNR infections and their
differences were analyzed and evaluated according to the
type of transplantation (autologous vs allogeneic), age (over or
under 50 years) and the condition for which the HSCT was
performed, by chi2 and U-mann-Whitney tests. The patient
characteristics are shown in Table 1.
Results: 47% of transplants (181) presented infections by GNR,
with a total of 407 isolates: blood culture (168) and urine
culture (239). The most isolated microorganisms were E. coli
(n= 180; 44.2%), E. cloacae (n=57; 14%), K. pneumoniae (n=43;
10.6%) and P. aeruginosa (n= 30; 7.4%).
Among autologous transplants, 63 patients (38.4%) were
infected by GNR, compared to 118 (54.1%) in allogeneic ones
(P = 0.005). These infections present earlier in the autologous
transplant than in allogeneic HSCT (day +58 vs day +8,
P40.0001).
In the age group≥ 50 years, no differences in the source of
isolation (P = 0.863) or in the median day of isolation
(P = 0.546) were found.
When analyzed by disease, patients with multiple myeloma
had fewer GNR infections (33%) than other diseases; acute
leukemia/MDS (55%), lymphoma (51%) and others (60%)
(P = 0.007). The median day of isolation was +55 in AL/MDS, +8
in lymphomas, +19 in MM and +75 in others ( p40.0001).

Table 1. Patient characteristics

Male 214 (56%).

Median Age
(IQR)

54 years (43-63).
Patients aged≥ 50 years: 232 (61%).

Type of HSCT Autologous: 164 (43%) / Allogeneic: 218
(57%).

Disease - Acute Leukemia/MDS: 145 (38%).
- Lymphoma (NHL and HL): 115 (30%).
- Multiple Myeloma (MM): 88 (23%).
- Other: 34 (9%).

Conclusion:
In our center, 47% of the patients developed infectious
episodes due to GNR during HSCT in the absence of antibiotic
prophylaxis. The most frequently isolated microorganism was
E.coli. Patients undergoing an allogeneic transplant presented
more GNR infections than those going through autologous,
although the latter developed such infections earlier.
As for the underlying disease, multiple myeloma was the
condition in which least GNR isolations were made, and
lymphomas the most precocious one.
Bacterial resistance and the impact on infectious mortality are
currently under study.
Disclosure of Interest: None declared.
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Determination of UL55 gene polymorphism in Allogenic
Hematopoietic Stem Cell Transplantation
A. A. Banan1,*, M. Ramzi2, R. Yaghobi2, E. Varnik1
1Medical and Human Science, UOM, Manchester, United
Kingdom, 2Haematology,Oncology, Shiraz University of Medical
Sciences, Shiraz, Iran, Islamic Republic Of

Introduction: CYTOMEGALOVIRUS (CMV) infection has long
been suspected of causing myelosuppression in a subset of
marrow transplant recipients. This supposition is supported by
in vitro studies, which have identified several different
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mechanisms by which CMV may interfere with hemato-
poiesis.In the current report, a distribution analysis was
used to test the hypothesis that gB type will influence the
manifestation of CMV infection in patients receiving marrow
transplants. The endpoint of interest was death from
infectious complications of neutropenia, which appeared
to be significantly associated with the relatively rare gB
genotypes 3 and 4.
Material (or patients) and methods: The study included 110
bone marrow transplant recipients with CMV infection,
defined as positive with highly sensitive nested-PCR.This
number is composed of 3 samples from 110 consecutive
patients with positive virus nested-PCR from the plasma, Buffy
coat and urine,with or with out CMV disease, who were
categorized to estimate the gB frequency distribution among
all the infected patients. Likewise, with few exceptions, the
patients studied were not enrolled in early treatment protocols
involving ganciclovir or foscarnet.DNA was extracted from viral
isolates using a polymerase chain reaction (PCR)-compatible
lysing buffer.The Samples were digested with proteinase K at
55 °C for 1 hour. PCR was conducted using primers gB1319
and gB1604, which amplify a region of high peptide variability
in the gB gene corresponding to a portion of gp55. Depending
on the genotype of the virus, these primers yielded amplimers
of 293 to 296 bp. The amplimers were then digested with
Hinf1 and Rsa1 in two separate reactions. The digested DNA
was resolved into informative banding patterns on 12%
polyacrylamide gels.
Results: gB type was included as an explanatory variable in
addition to other pre- and post- transplant factors known to
impact on neutropenia. These included patient age, donor
CMV serostatus, and occurrence of acute GVHD. Similarly, Cox
regression was used to examine the association of gB type with
the hazard of acute GVHD.The Mean of 25% of transplant donors
were infected totally with HCMV infection. The decline pattern of
the prevalence of UL55 genotypes in the plasma, Buffy coat
and Urine samples were as follows:gB24gB34gB14gB4,
gB24gB14gB34gB4, gB24gB34gB14gB4.PCR amplification
and restriction digestion of the gB gene yielded informative
banding pattern for all the 300 isolates studied.The similar
frequency of death due to myelosuppression in patients with gB
types 1 and 2 was compared with 3 and 4,which also suggested
functional similarities between CMV strains with gB3 and 4
provided with rational for combining type 1with 2,and 3 with 4
for the multivariable analysis.A simple comparison of these
proportions leads to a difference that is highly significant.
(p4.001).
Conclusion: In this report,we have determined that death due
to myelosuppression in CMV infected marrow transplant
recipients is associated with particular CMV genotypes.Our
earlier report indicated that patients who survived CMV
infection more commonly shed virus of gB type 1 than those
who died of CMV infection.
Disclosure of Interest: None declared.
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Virological and Immunological Monitoring of Human
Cytomegalovirus infection in Bone Marrow Transplant
recepients
A. A. Banan1,*, M. Ramzi2, E. Varnik1
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Introduction: Prophylaxis and pre-emptive treatment during
the first hundred days after bone marrow transplantation
reduced morbidity and mortality caused by Cytomegalovirus.
Active and latent HCMV infections are widespread in more
than 90% of BMT donors and recipients and monitoring of this
viral infection has a positive role in management of BMT
clinical complications.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.

Material (or patients) and methods: This study assessed the
diagnostic and prognostic value of CMV determination in
whole blood samples from patients after bone marrow
Transplantation by monitoring CMV-specific T-cell mediated
immune response during virological surveillance.We mon-
itored 40 Bone Marrow Transplant recipients comprising four
R+/D+. The CMV viremic phase was monitored by the
antigenemia test (PP65) and Real Time quantitative PCR
assay.Virological surveillance was done in 16 patients.
T lymphocyte suspensions were processed by ELISPOT.
532 blood samples were processed for virological tests and
41 were analysed by ELISPOT.
Results: Virological tests disclosed a %80 prevalence of CMV
infection (28/40).Of the 28 infected patients five had a mild-
moderate symptomatic infection including leucopenia and
fever. All patients received prophylactic Gancyclovir treatment
for 45 days after transplant.Our results show that despite
prophylaxis 80% of patients developed active CMV infection.
Average onset of infection was three to four months after
transplantation. Pre-emptive therapy was administered before
the onset of symptoms in six(40%) of the 17 asymptomatic
patients.
Conclusion: Our preliminary data from immunological mon-
itoring are in agreement with literature reports and confirm
that a good early reconstituted specific T-cell immune
response may shorten the duration of CMV infection and
reduce peaks of viral blood load.Monitoring of BMT recepients
patients immunity during CMV reactivation may allow a more
targeted use of antiviral therapy.
Disclosure of Interest: None declared.
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Results of periodical BK and JC virus monitoring after
allogeneic HSCT: a single centre analysis
A. I. Gregorini1,*, C. Annaloro2, G. Lunghi3, G. Saporiti2, P. Bono3,
D. Vincenti2, A. Orlandi3, E. Tagliaferri2, F. Onida1, A. Cortelezzi1
1BMT Center, Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico – University of Milan, 2BMT Center, 3Microbiology
Laboratory, Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Milan, Italy

Introduction: BK and JC virus reactivation, both in urine and
blood, is a common finding after HSCT, with a minority of pts
developing hemorrhagic cystitis (HC) and progressive multi-
focal leukoencephalitis (PML), respectively. Through periodical
monitoring, we investigated possible relationships between
viral reactivation and HSCT outcome.
Material (or patients) and methods: Over the last four years,
post-transplant JC and BK PCR determinations in blood and
urine, were performed on samples taken weekly for two
months from 94 (male 64, female 30, median age 47 years,
range 20-67) pts undergoing 105 allogeneic HSCT. The donor
was an identical sibling in 27, a haplo relative in 7 and a MUD
in 81 HSCT. Conditioning regimen was myeloablative (MAC) in
51 (48.5%) and reduced intensity (RIC) in 54 (51.5%) HSCT.
Donor type, conditioning (either MAC or RIC), occurrence of
HC and PML, acute GVHD, graft failure, disease relapse, overall
survival, TRM and second transplant were investigated by
univariate analysis for possible association with viral activations.
Results: Urine BK positivity developed in 63 cases (median
and mean peak value 47,759 and 1,737,267 copies/mL,
respectively, range 260-10,105,400), blood BK in 27 (median
and mean peak value 6019 and 407,604 copies/mL, range 243-
10,443,420), urine JC in 49 (median and mean peak value
177,762 and 1,937,920 copies/mL, range 252-10,550,000), and
blood JC in 17 (median and mean peak value 984 and 72,496
copies/mL, range 250-1,155,560). After a median follow up of
32 months, 54 pts were alive whereas 40 had died: 14 pts died
from TRM and others from relapse; 14 additional pts were alive
after relapse. Grade II-1 V acute GVHD developed in 41/105,
graft failure, either early or late, in 12/105, HC in 13/105 and
PML in none of the HSCTs. HC occurred in 4/7 (57%) haplo,
3/27 (11%) sibling and 6/71 (8.5%) MUD HSCT (P = 0.05);
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HC was observed in 11/51 (21.5%) and 2/54 (3.7%) among
MAC and RIC HSCT, respectively ( p40.025); 11/13 (85%) pts
with HC were BK positive in the urine in comparison to 52/92
(56%) without. JC urine positivity associated to TRM
( p40.005), whereas both urine JC ( p40.01) and urine BK
( p40.05) associated to any cause mortality. Furthermore, JC
urine activation was more often observed following a RIC
regimen ( p40.005) but associated to a lower acute grade II-IV
GVHD rate ( p40.03).
Conclusion: Our data support the view that HC is not simply
caused by BK reactivation but is rather the result of multiple
risk factors, with alternative donor and MAC regimens reach-
ing statistical significance. The relatively low rate of JC plasma
reactivation and the lack of PML cases point out to possible
geographical and ethnical differences. JC rather than BK urine
reactivation proved to be a hallmark of immunosuppression
with notable effect on the clinical outcome, as testified by
increased mortality and lower risk of acute GVHD. Moreover,
the higher risk of JC reactivation in RIC HSCT recipients may be
viewed as deriving from the higher burden of immunosup-
pressive drugs required in these pts.
Disclosure of Interest: None declared.
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Community-acquired respiratory virus in patients after
allogeneic stem cell transplantation – a retrospective,
single-centre experience
A. Schmeier-Jürchott1,*, R. Neumann1, B. Hauptrock1, T. Schmitt1,
D. Teschner1, M. Theobald1, E. Wagner1
1Unimedizin Mainz, Mainz, Germany

Introduction: Infectious complications are frequent in
patients after allogeneic hematopoietic stem cell transplanta-
tion (HSCT). Community-acquired respiratory virus (CARV)
infections are caused by diverse viral agents circulating
throughout the year, but some show seasonality. Respiratory
tract infections (RTI) range from asymptomatic replication to
significant disease with high morbidity and mortality espe-
cially after HSCT. Parainfluenza virus (PIV), Influenza, Respira-
tory syncycial (RSV) and human Metapneumovirus (hMPV) are
some of the most frequently detected CARVs after allogeneic
HSCT; therefore we analyzed our patients in a retrospective
manner.
Material (or patients) and methods: All patients after
allogeneic HSCT with respiratory symptoms (outpatient unit
or hospitalized due to any reason) were screened for CARVs in
daily routine between 07/13-06/14. PIV, Influenza, RSV and
hMPV were analyzed in a deep throat swab by singleplex PCR.
All patients with a positive PCR were included in this
retrospective, single-centre study to evaluate the incidence
of symptomatic upper respiratory tract disease (URTID) or
lower respiratory tract disease (LRTID: pathological sputum
production, hypoxia or pulmonary infiltrates with a positive
PCR in respiratory secretions). Additionally we were interested
in the persistence of the virus as well as risk in factors such as
IgG levels, CD4 counts, GvHD, immunosuppressive medication,
patient age and time after HSCT.
Results: 658 patients were seen in our outpatient unit or on
the ward, 90 of them within the first 100 days after HSCT. We
diagnosed 34 PIV infections, 16 hMPV and 2 Influenza
infections. No differences were found for patient age (median:
53; range: 20-73), sex, conditioning regimen or IgG level. Most
cases of PIV infection were diagnosed between d+100 and d
+365 (n= 20), hMPV was also frequently detected after d+365
(n= 7; 44%). At the day of diagnosis, 30.8% of patients were
treated with immunosuppressive medication (n= 16) (Steroids
n= 7; CNI n=8; mTOR-Inhibitor n= 1). 10/34 (29.4%) PIV
patients and 5/16 (31%) hMPV-patients were suffering from an
acute or chronic GvHD. Most patients complained about dry
cough and rhinitis, 2 patients reported about fever. All 52
patients had a URTID, only 3 showed a LRTID and had to be
treated on ward. In all 3 cases we found PIV with a bacterial
super infection. None of the patients died.

In most patients the virus persisted for a few weeks, even after
clearing of symptoms (median: 28 days; range: 4-98 days).
Patients with low CD4 counts and immunosuppressive
medication were at risk for persistence of the viruses.
Conclusion: In our cohort, 52 patients after allogeneic HSCT
showed a symptomatic RIT; PIV was predominant in this
season in our patients. Patients during the first year after HSCT,
with immunosuppressive medication and with low CD4 counts
were ad risk even for a long term persistence of the virus. The
majority of patients had a URTID, only a few patients need to
be treated in hospital with LRTID.
Although in our cohort CARVs were not life-threatening, they
cause limitations in the daily routine for patients and care
givers concerning isolation methods, supportive care and
rehabilitation efforts. Prevention of respiratory viral infections
is still a challenge and future studies are necessary to predict
patients’ individual risk for morbidity and mortality due to
different viruses.
Disclosure of Interest: None declared.
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Introduction: Bloodstream infections as early complications do
occur after autologous hematopoietic stem cell transplantation
(aHSCT), however, their epidemiology has not been well studied.
Material (or patients) and methods: As a cohort we enrolled
consecutive patients with aHSCT, treated at our institution
(Department of Haematology and Stem Cell Transplantation,
St. Istvan and St. Laszlo Hospital, Budapest, Hungary), between
January 2010 and December 2014. Prospectively collected
patient data were retrospectively reviewed and analysed to
identify the spectrum and outcome of patients with early
bloodstream infections. Primary diagnosis, conditioning and
transplantation data were registered and early (o100 days)
bacteremic episodes were assessed. According to internal
rules all deceased patient were autopsied. A bloodstream
infection episode was defined as at least one - for coagulase-
negative Staphylococci (CNS) two - positive blood culture(s)
with a specific microorganism and associated with systemic
inflammatory response syndrome. Overall and infection-
related mortality was assessed.
Results: Overall 473 patients of the cohort were evaluated
over five years. Twenty-five of them were excluded from the
preliminary analysis due to missing data. Median age was 54
years (IQR: 46-63), days of follow up was 640 (IQR: 199-966). In
spite of a universal antibacterial prophylaxis with levofloxacin
febrile neutropenia was present in 70% of patients. There were
61 episodes of bacteremia, occurring median 7 (5-62) days
post transplant. Most (50/61) of these were observed before
engraftment. With 6 episodes of polymicrobial bloodstream
infections included, Gram-positive, Gram-negative species and
Candida spp accounted for 38, 26 and 1 episodes, respectively.
The spectrum of isolated strains were the following: Gram
positives: CNS 28, Enterococcus spp. 9, viridans streptococcus 1,
Gram-negatives: E. coli 14, Klebsiella spp. 4, P. aeruginosa 3, S.
maltophilia 2, others 3. The incidence of Gram-positive
bacteremia was significantly higher in patients with malignant
lymphomas compared to the plasma cell disorder cohort (13%
vs 5%, P = 0.003). The same could be observed with regard to
the Gram-negative bacteremias (9% vs 3%, P = 0.01). During
the total observational period 7 patients died after a median of
106 (16-339) days.
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Conclusion: Preliminary data of our aHSCT cohort study show
that fever before engaftment is common. In spite of a
fluoroquinolone prophylaxis, breakthrough bacteremias occur,
with a low early mortality rate. Lymphoma patients have a
significantly higher chance to develop both Gram-positive and
Gram-negative bloodstream infections than individuals with
myeloma. Stratified management is crucial to improve the
outcome of early infections therefore further analysis of
multiple risk factors is planned.
References: 1. Gil L, Styczynski J, Komarnicki M. Infectious
complication in 314 patients after high-dose therapy and
autologous hematopoietic stem cell transplantation: risk
factors analysis and outcome. Infection. 2007 Dec;35(6):421-7.
2. Satlin MJ, Vardhana S, Soave R, Shore TB, Mark TM, Jacobs
SE, Walsh TJ, Gergis U. Impact of Prophylactic Levofloxacin on
Rates of Bloodstream Infection and Fever in Neutropenic
Patients with Multiple Myeloma Undergoing Autologous
Hematopoietic Stem Cell Transplantation. Biol Blood Marrow
Transplant. 2015 Oct;21(10):1808-14.
Disclosure of Interest: None declared.
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Oral Ribavirin use for a Respiratory Syncytial Virus (RSV)
outbreak following Hematopoietic Stem Cell
Transplantation (HSCT) in a tertiary care center
B. Cornfield1,*, H. Chung2, W. Clark2, J. McCarty2, F. Silveira3,
C. Roberts2, A. Toor2, O. De la Cruz4
1School of Medicine, Virginia Commonwealth University, 2Bone
Marrow Transplant Program, Massey Cancer Center, Virginia
Commonwealth University, Richmond, 3Department of Medicine,
Division of Infectious Diseases, University of Pittsburgh Medical
Center, Pittsburgh, 4Department of Medicine, Division of
Infectious Diseases, Virginia Commonwealth University, Rich-
mond, United States

Introduction: RSV infection is a known complication after
HSCT.1 Aerosolized Ribavirin (RBV) use is limited by demand
of special dispensing devices, time of administration, and
potential teratogenicity on health care workers.2 In USA,
Intravenous (IV) RBV requires Emergency Investigational New
Drug FDA application. Outcomes and safety about Oral RBV
therapy for RSV is conflicting in HSCT population.3

Aim: We describe our experience using Oral RBV during a RSV
outbreak in a Bone Marrow Transplant unit.
Material (or patients) and methods: Single center, retro-
spective review for 26 patients (pts) diagnosed with RSV from
Sept 2014 to April 2015 via Multiplex PCR from nasophar-
yngeal secretions. Oral RBV treatment during observation
period was based on clinician judgment.
Results: None received aerosolized or IV RBV. Oral RBV or not
groups were identified:
RBV recipients (14): median age 54, 71% male, 57% allogeneic
HSCT, 21% Acute Lymphocytic Leukemia (ALL), 7.1% Acute
Myeloid Leukemia (AML). 43%(6/14) had GVHD (Graft vs Host
Disease) 3 months before, during or after RSV episode: 100%
Acute GVHD, 14% after RSV episode (mean 24 days), 3/6
gastrointestinal tract, 2 skin, 1 lung. 79%(11/14) overall steroid
use, 50%(7/14) specifically for RSV. Median time from HSCT to
RSV was 13 days. 71%(10/14) Lower Respiratory Tract Infection
(LRTI) due to RSV: 50% bronchiolitis, 50% pneumonitis. 50%
(7/14) required supplemental oxygen, 14%(2/14) admitted to
ICU: Only one required mechanical ventilation. Mean RBV dose
was 16.7 mg/kg/day; mean RBV duration was 12 days. 93%
(13/14) received IVIG. Mean hospitalization during RSV episode
was 16 days. Labs at RSV diagnosis and end of RBV therapy
(mean): Hemoglobin in g/dl (9.3; 8.8[P = 0.71]), platelet in 10E9/
L (47; 55 [P = 0.61]), WBC in 10E9/L (3.3; 6.1[P = 0.148]), ANC in
10E9/L (2.9; 6.3 [P= 0.09]), Creatinine in mg/dl (0.88; 0.93
[P= 0.72]). 93%(13/14) received blood products during RSV.
Non-RBV group (12): median age 56, 58% male, 92% allogeneic
HSCT, 7.1% ALL, 25% AML. 50%(6/12) had GVHD 3 months
before, during or after RSV episode: 33%(2/6) had acute skin
GVHD after RSV episode (mean 8 days). 58%(7/12) overall

steroid use, 8.3%(1/12) specifically for RSV. Median time from
HSCT to RSV was 329 days. 17%(2/12) LRTI due to RSV, all
bronchiolitis. 0% requiring oxygen or ICU stay. 17%(2/12)
received IVIG.

Ribavirin
Group (N= 14)

Non Ribavirin
Group (N = 12)

Overall Mortality % 21(3) 8 (1) [P=NS]
30 Day Mortality % 7 (1) 0 [P=NS]
6 Month Mortality % 14 (2) 8 (1) [P=NS]
RSV Related Mortality % 0 0

Conclusion: Oral RBV was given to sicker patients and early
after HSCT, along with IVIG and steroids for RSV infection. In
the RBV group, there were no RSV associated deaths. No
statistically significant anemia, thrombocytopenia or ANC drop
within Oral RBV recipients was noted. While we cannot
compare its efficacy to intravenous or inhaled Ribavirin, our
data suggests Oral RBV is a suitable alternative to treat RSV
infection in HSCT recipients, including LRTI episodes.
References:1Machado AF, et al. Blood. 2014: 123(21): 3263-
8;2Krilov LR. Pediatric Infect Dis J. 2002: 21(5): 479-81;3Shah JN,
et al. Blood. 2011: 117(10).
NS = Not significant.
Disclosure of Interest: None declared.
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Bloodstream Infection (BSI) following allogeneic
Hematopoietic Stem Cell Transplant (allo HCT): Differences
Based on Underlying Disease (Immunodeficiency vs
Hematologic Malignancy) and Time after Transplant
J. Gea-Banacloche1, C. Gómez-Penalba2,*, M. Parta3, S. Kadri4,
D. Hickstein1, E. Kang5, H. Malech5, T. Jerussi6, F. Daniel1,
K. Williams7, R. Gress1, S. Pavletic1, N. Shah8
1Experimental Transplantation and Immunology Branch,
National Cancer Institute, Bethesda, United States, 2Internal
Medicine, Hospital Puerta de Hierro, Madrid, Spain, 3LHD/ICMOB/
NIAID (Transplant), Frederick National Laboratory for Cancer
Research, 4Critical Care Medicine Department, National Institutes
of Health Clinical Center, 5Genetic Immunotherapy Section,
National Institute of Allergy and Infectious Diseases, 6Office of
Patient Safety and Clinical Quality, National Institutes of Health
Clinical Center, Bethesda, 7Blood and Marrow Transplantation,
Children's National Health System, Washington, 8Pediatric
Oncology Branch, National Cancer Institute, Bethesda, United
States

Introduction: Robust data on the distribution of post-
allogeneic HCT bloodstream infections by source and trans-
plant indication are lacking.
Material (or patients) and methods: We prospectively
recorded all episodes of bacteremia/fungemia among 100
consecutive patients receiving allo-HCT at the National
Institutes of Health Clinical Center (Bethesda, Maryland)
between June 2013 and November 2015. Patients were
enrolled in 9 different research protocols for hematologic
malignancies [n= 55: acute leukemia n= 26, chronic leukemia
n= 6, lymphoma n= 17, MDS/MPS n=4, others n= 2] and
immune deficiencies [n= 45: GATA2 (13), DOCK8 (14) and
chronic granulomatous disease (CGD; 18)]. 46 received
reduced intensity and 54 myeloablative conditioning (either
fludarabine+cyclophosphamide+TBI or busulfan-based).
Donor type was HLA-matched related (49), matched-
unrelated (MUD) (37) or haploidentical with post-transplant
cyclophosphamide (14). BSI etiology was classified as either
mucosal barrier injury (MBI) from neutropenia or GVHD,
central-line associated (CLA) or secondary. We aimed to study
the temporal distribution of BSI post-allo-HCT as well as its
distribution by infection source and transplant indication.
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Results: A total of 29 patients experienced 37 episodes of BSI.
14 episodes occurred pre-engraftment (PE BSI), 11 occurred
early (between engraftment and D +100), and 12 after D +100
(Late BSI). PE BSI: Most patients received prophylactic systemic
antibiotics during neutropenia (levofloxacin or ceftazidime)
per protocol. 13 patients had 14 BSI occurring at a median of
8 days post-transplant. 4 were caused by gram-negative (GN)
bacteria, 5 by gram positive (GP) bacteria and 5 were
polymicrobial. 6 patients had hematologic malignancy and 7
had immunodeficiency (5 CGD). Etiology was MBI for 8 and
CLA for 6 episodes. Early BSI: 11 episodes among 10 patients
occurred a median of 61 days post-transplant. 7 episodes were
caused by GN and 4 by GP bacteria. Nine episodes were
considered CLA and 2 MBI. Late BSI: 12 episodes occurred
among 9 patients at a median of 180 days post-transplant. 11
occurred among patients with relapsed hematologic malig-
nancy and only 1 in a patient with immunodeficiency (GATA2).
8 of 12 episodes occurred in the setting of retreatment
neutropenia. 5 episodes were MBI, 5 CLA, 1 secondary to
pneumonia (Citrobacter koseri identified in a BAL) and one
primary S. pneumoniae bacteremia. 6 episodes were due to GN
and 6 due to GP. Microbiology: A total of 43 microorganisms
were isolated: 24 GP, 18 GN and 1 yeast. Staphylococcus aureus
(6), Staphylococcus epidermidis (6) and viridans-group strepto-
cocci (5) were the most common GP. Enterobacteriaceae (11,
including 7 Klebsiella pneumonia) were the most common GN.
There was only one case of Pseudomonas aeruginosa
bacteremia. Six of 21 patients with BSI died, compared with
8 patients of the 78 who never had BSI, but no deaths were
attributable to BSI.
Conclusion: BSI is common in all phases after allo-HCT, but its
attributable mortality is low. Post-transplant BSI is primarily
caused by either intravascular catheters or mucosal breaks. In
our series late BSI occurred more frequently in the setting of
relapsed malignancy and retreatment neutropenia than
among those transplanted for immune deficiency.
Disclosure of Interest: None declared.
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HBV reactivation rate in hematological patients in
lamivudine (LMV) prophylaxis that underwent a
prolonged follow up
C. Cerva1,*, A. Ricciardi1, G. Maffongelli1, V. Malagnino1, G. De
Angelis1, R. Salpini2, M. Pollicita2, R. Cerretti3, L. Cudillo3,
V. Svicher2, L. Colagrossi2, A. Battisti2, C. Sarrecchia1, C. F. Perno2,
M. Andreoni1, W. Arcese3, L. Sarmati1
1Clinical Infectious Diseases, 2Department of Experimental
Medicine and Surgery, 3Department of Hematology, POLICLINICO
TOR VERGATA, roma, Italy

Introduction: HBV reactivation is a potentially serious disorder
in hematological patients undergoing chemotherapy (CHT) or
hematological stem cell transplantation (HSCT). In this
category of subjects LMV prophylaxis is indicated not only in
HBsAg positive subjects but in all patients with previous
serological sign of HBV infection or in recipients from an anti-
HBc positive donor. However the duration of prophylaxis and
the follow up monitoring still remain debated topics.
Material (or patients) and methods: Study population is
composed by 65 patients in LMV prophylaxis quarterly
evaluated in a follow up program by December 2014.
Thirty two out of 65 underwent a HSCT: 2(6.2%) autologous
HSCT and 30 (93.7%) allogeneic HSCT. Of the remaining 33: 6
patients (18%) were affected by multiple myeloma, 19 (57.5%)
by lymphoma, 5 (15%) by chronic lymphocytic leukemia and
3 (9%) by others including systemic mastocytosis and
amyloidosis.
LMV prophylaxis was administered in 45 (69%) subjects
positive to anti-HBc +/-anti-HBs, in 17 (26%) isolated anti-
HBs positive subjects (none of them vaccinated) and in 3 (5%)
HSCT recipients from an HBV-positive donor.
Results: Patients were evaluated every three months by
monitoring the trend of HBV antibodies, the HBsAg antigen

appearance, the HBV-DNA and transaminases levels. The
median duration of LMV prophylaxis was 18 months (range,
1-125) and indication was to prolong it up to 2 years after the
end of immunosuppressive therapy. Six out of 65 (9,2%)
experienced HBV reactivation after a median of 24 months
(range, 2-40), 2 (33%) completed LMV prophylaxis 3 months
before HBV reactivation. Four patients (66%) reactivated HBV
during LMV treatment.
Three reactivated patients sero-reverted in HBsAg positivity
with disappearance of HBsAb and HBV-DNA 42000 UI/mL
without transaminases elevation, 3 other patients experienced
virological reactivation with appearance of HBV-DNA o2000
UI in presence of HBsAb. HBV genotype D was detected in all
cases, 2 (50%) isolates had immune escape HBsAg mutations
and 1 LMV resistance mutation (L80I).
Conclusion: HBV reactivation occurs in hematological patients
under LMV prophylaxis. It is accompanied by seroconversion
anti-HBs to HBsAg, high HBV-DNA, and/or mutations in RT and
in HBsAg that affect treatment efficacy and immune-mediated
control of the virus. Quarterly clinical and laboratoristic follow-
up was helpful in detecting viral reactivations, occurring both
during LMV prophylaxis and after the interruption, as
recommended by recent guidelines.
Disclosure of Interest: None declared.
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Fecal microbiota transplantation after allogeneic HSCT for
curing recurrent Clostridium difficile infection: Why using
the stem cell donor again?
C. Robin1,2,*, M. Paul3, B. Nebbad4, F. Beckerich1,2, R. Lepeule5,
N. Ait Ammar2,6, C. Rodriguez2,7, C. Cordonnier1,2
1Hematology, Henri Mondor Hospital, 2UPEC, 3Pharmacy,
4Bacteriology, 5Antimicrobial stewardship team,Microbiology,
6Parasitology, 7Virology, Henri Mondor Hospital, CRETEIL, France

Introduction: Clostridium difficile infection (CDI) is a common
complication after allogeneic hematopoietic stem cell trans-
plantation (HSCT). Fecal microbiota transplantation (FMT) is
the treatment of choice for recurrent CDI. We report the first
FMT performed in an allogeneic HSCT recipient, using the
same stem cell and feces donor, and argue for this choice.
Material (or patients) and methods: A 51-year old man
without any prior history of CDI was transplanted from his HLA
identical sister after conditioning with Fludarabin, Busulfan
and ATG for chronic lymphocytic leukemia with del 17p. Three
months after HSCT, he developed an obstructive syndrome,
restricting the forced expiratory volume (FEV) of 61% of the
theoric, and then grade II skin and liver graft-versus host
disease (GVHD). He was successfully treated with steroids and
cyclosporine. Six months after HSCT, the patient received
cefotaxime for pulmonary bacterial superinfection. Abdominal
pain and diarrhea occurred eight days later, and CDI was
diagnosed. The patient was not neutropenic and had no
severity criteria of CDI. He was successfully treated with oral
metronidazole for 10 days. Seven months after HSCT, while the
patient was still receiving cyclosporine and 20 mg/d of
prednisone, FEV deteriorated (48% of the theoric), and
extensive ocular GVHD was diagnosed, thus prednisone was
increased to 30 mg/d with local treatment for ocular GVHD.
Three, non-severe, episodes of CDI consecutively occurred (8, 9
and 10 months after HSCT) and were successfully treated with
10 days of vancomycine then a 10- day course of Fidaxomicin
and then Fidaxomicin until the day before FMT. The patient at
this time had normal blood counts, was full donor chimerism,
receiving cyclosporine and hydrocortisone 20 mg. Due to
these recurrent CDI episodes, we proposed FMT. However, few
data are available on FMT in immunocompromised patients.
The risk of bacterial translocation could be higher than in
other patients. Additionally, any antigenic stimulation can in
theory trigger a new episode of GVHD. In order to improve the
tolerance of FMT, we sollicitated his sister - the HSCT donor –
for feces donation. She was tested in the stools and blood
according to French guidelines (Sokol H et al. Dig Liver Dis.
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2015 Sep 7) for FMT and found eligible. Fresh feces were
prepared and diluted in 200 ml sterile saline (0.9%) solution.
The microbiota sample (12 g) was instilled to the recipient
through a nasojejunal tube 12 months after HSCT.
Results: No complication was observed after FMT, especially
no fever, gut symptoms, or bacteremia. Five months after FMT,
no recurrence of CDI has been observed. Moreover, we did not
observe any exacerbation of GVHD, and the respiratory
function tests and ocular symptoms improved, allowing a
progressive decrease of the immunosuppressors without
rebound of GVHD.
Conclusion: This is the first report of FMT using the same
donor for HSCT and FMT. The procedure was safe, and
confirmed its expected efficacy for recurrent CDI. Moreover, it
should be noticed that FMT did not trigger any gut GVHD. In
allogeneic HSCT, we hypothesize that FMT from the same
donor would be better tolerated that from any other one, and
could minimize the risk of gut antigenic stimulation, and
consequently the risk of triggering and/or worsening GVHD.
Further studies are needed to confirm this hypothesis.
Disclosure of Interest: None declared.
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Vancomycin loading dose improves target attainment in
allo-SCT patients
C. Langebrake1,2,*, A. van Randenborgh1, M. Christopeit1,
C. Wolschke1, N. Kröger1
1Department of Stem Cell Transplantation, 2Hospital Pharmacy,
University Medical Centre Hamburg-Eppendorf, Hamburg,
Germany

Introduction: Vancomycin is a glycopeptide antibiotic with a
narrow therapeutic interval. According to the current PK/PD
(pharmacokinetic/pharmacodynamics) model an AUC-MIC-
ratio of4400 should be reached for the majority of bacteria,
usually translating into target trough levels e between 10 and
15 mg/l. With comon dosing strategies (1000 mg q12h for
adults), this target seems not to be reached successfully,
especially at the beginning of the treatment. Therefore, we
introduced a weight-based loading dose and a maintenance
dose dependent on weight and on renal function as well as an
early therapeutic drug monitoring.
Material (or patients) and methods: We conducted a
retrospective chart review including two groups of adult
patients: Consecutive patients receiving the standard dosing
(SD) strategy from May to September 2014 and patients
receiving the loading dose (LD) strategy from June to October
2015. Only those patients with the first vancomycin serum
level measured before the 7th dose of vancomycin were
included.
Results: 29 patients in the SG and 26 patients in the LD group
were evaluable. The groups were similar regarding age (53 vs.
59 yrs.), weight (78 vs. 75 kg) or renal function (serum
creatinine 0.88 vs 0.89 mg/dl; GFR 97 vs 87 ml/min) at the
start of vancomycin. Mean loading dose was 20.7 mg/kg. First
vancomycin serum levels were determined after a median of 4
(SD) vs. 2 (LD) applications of vancomycin. Median first
vancomycin levels were 7.3 (2.7-27) vs 10.5 mg/l (3.8-17.5)
with a significant lower variance (Mann-Whitney-U-Test
P= 0.02) in the LD group (standard deviation: 5.7 vs. 3.5).
Conclusion: The use of a weight-based loading dose of
vancomycin results in a more accurate target attainment
of serum trough levels. Furthermore, the earlier achievement
of steady state concentrations allows an earlier quantification
and possibly necessary dose adjustment compared with the
standard fixed dosing strategy. Therefore, the use of
vancomycin loading dose seems to be useful to reach the
aim of early initiation of antibiotic treatment with adequate
PK/PD parameters.
Disclosure of Interest: None declared.
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Influence of the insertion site on central venous catheter
related complications in patients undergoing allogeneic
hematopoietic cell transplantation
D. Heidenreich1,*, E. Mützel1, S. Kreil1, F. Nolte1, M. Faust1,
M. Jawhar1, A. Hecht1, W.-K. Hofmann1, S. A. Klein1
1III. Medizinische Klinik, UMM MANNHEIM, Mannheim, Germany

Introduction: Central venous catheters (CVCs) are extensively
used in patients undergoing allogeneic hematopoietic cell
transplantation (HCT). In these patients CVCs are placed
routinely either via internal jugular (IJV) or subclavian veins
(SCV). Several studies have compared rates of complications
between both insertion sites, particularly in the intensive care
unit setting. However, there are no data in the literature
comparing the insertion sites in HCT patients. Thus, it was the
purpose of this study to analyze systematically complications
of CVCs at the different insertion sites in these patients.
Material (or patients) and methods: All consecutive patients
who underwent HCT at our institution from 01/2011 to
06/2013 were included into this retrospective analysis.
Inclusion criterion was insertion of a CVC due to HCT.
3-lumen standard nontunneled CVCs (Arrow, Reading, PA)
were placed after informed consent either via the IJV or the
SCV. CVCs were inserted by experienced physicians after
disinfection by 70% propanolol under full barrier precautions.
The insertion site was chosen at the responsible physician´s
own discretion. CVCs were covered by chlorhexidine gluco-
nate impregnated dressings, either as transparent polyur-
ethane (Tegaderm CHG) or as sponge dressing (Biopatch,
Ethicon). No patient received a systemic antibiotic prophylaxis.
Reasons for premature removal of CVCs were suspected or
proven CVC-related blood stream infection (BSI), progression
of local infections at the insertion site, or any other CVC related
severe adverse event. Study end points were local infections,
fever, BSI, duration of catheterization, CVC congestion,
thrombosis, pneumothorax and suspected or proven catheter
related deaths.
Results: 101 CVCs were placed in 65 consecutive patients
undergoing HCT [median age: 56 years (range 19-74), F: n=21;
M: n= 44]. Underlying diseases were AML (n=35), ALL (n=4),
MDS (n=12), MPN (n=4), lymphoma (n= 7) or plasma cell
neoplasia (n= 3). Out of the 101 CVSs 60 (59%) were sited via
the IJV and 41 (41%) via the SCV. The median duration of
catheterization/per CVC was 18 (range 3-49) and 17 days
(range 3-49) for the IJV and SCV, respectively. Local infection
occurred in 48% (29/60) of IJV- and in 71% (29/41) of SCV-CVCs
(P = 0.025). In SCV-CVCs local infections arose significantly
earlier [median time to event 12 vs. 25 days in the IJV
(P = 0.01)]. There was a trend for a lower incidence of fever for
IJV-CVC (27/60, 45%) in comparison to SCV-CVC (25/41, 61%).
Moreover, fever occurred earlier in patients with SCV- (16 days)
vs. IJV-CVC (23 days) (P = 0.07). There were no differences in
the frequency of BSI [IJV 13/60 (22%), SCV 11/41 (27%)].
Thrombosis occurred only once in SCV-CVC. Pneumothorax
occurred twice after failure to place the CVC in the SCV. In both
cases the CVC was placed thereafter in the IJV. Congestion of
CVCs was observed in 28% (17/60) of IJV- and in 34% (14/41)
of SCV-CVCs (ns), respectively. 7 patients died with an inserted
CVC (4 x IJV, 3 x SCV), one of them potentially CVC-related.
Conclusion: In contrast to earlier studies on patients without
hematologic malignancies these data demonstrate clearly that
CVCs placed in the SCV are not superior. Moreover, local
infections and fever occurred earlier and more frequent in
CVCs placed in the SCV.
Disclosure of Interest: None declared.
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Human herpes virus 6 (HHV-6) acute encephalitis in
haploidentical transplantation: clinical description of
14 documented cases
D. Mannina1, F. Giglio1, M. Morelli1, M. Pozzato1,
M. C. Barbanti1, C. Messina1, S. Girlanda1, A. Forcina1, T. Perini1,
L. Lazzari1, M. T. Lupo Stanghellini1, M. Carrabba1, A. Assanelli1,
M. Noviello2, C. Bonini2, C. Corti1, J. Peccatori1, C. Fabio1, R. Greco1,*
1Unit of Hematology and Bone Marrow Transplantation,
2Experimental Hematology Unit, Division of Immunology, IRCCS
San Raffaele Scientific Institute, Milano, Italy

Introduction: Encephalitis is a prevalent and highly lethal
post-transplant complication, still taking many difficulties in its
diagnosis, with consequent early inadequate management.
The causative role of herpes virus 6 (HHV-6) in post-transplant
encephalitis has been recently well-described in cord blood
HSCT, but is still underestimated in the haploidentical setting
(haplo-HSCT).
Material (or patients) and methods: We refer to the most
accepted definition for HHV-6 encephalitis, consisting in the
evidence of limbic encephalitis (with typical clinical and/or MRI
signs) and demonstration of HHV-6 in cerebrospinal fluid;
diagnosis is possible even without the evidence of HHV-6 in CS
fluid, when limbic encephalitis is associated with plasmatic high
viral load and other causes of CNS disease have been excluded.
According to these criteria, our institution in 7 years (2009-2015)
recorded 14 cases of HHV-6 encephalitis after haplo-HSCT: adult
patients (M 9, F 5; median age 51y) who received PBSC grafts for
high-risk disease (8 AML; 2 ALL; 2 NHL; 2 HD). The majority of
patients underwent unmanipulated graft, followed by
rapamycine-based GvHD prophylaxis; 5 of them received anti-
thymocyte globulin, 6 post-transplant cyclophosphamide. Only
three AML patients received T-cell depleted graft. HHV6 viral load
was assessed by quantitative PCR.
Results: HHV-6 encephalitis presented in all cases with acute
onset of disorientation and confusion; common symptoms
were important memory loss (4), convulsive seizures (3),
hyponatremia (severe in 2 patients). One patient experienced
hypothermia and intermittent axial myoclonus. Electroence-
phalography showing disrupted general organisation was
performed in 12 cases; epileptiform abnormalities were also
detected in 36% of cases. MRI revealed limbic encephalopathy
in 64% of cases, often consisting in temporal and hyppocam-
pal lesions (figure 1). All patients had HHV-6 plasmatic
reactivation, with a median viral load of 16824 copies/ml.
Lumbar puncture was performed in 8 patients, demonstrating
HHV-6 positivity in all cases, with a median viral load of 89261
copies/ml in cerebrospinal fluid. Median time at the beginning
of encephalitis was 25 days after HSCT. At the time of viral
positivity all pts were receiving acyclovir as prophylaxis, except
three. Eight patients experienced acute GVHD, in most cases
requiring high dose steroid treatment. All patients received
antiviral pharmacological treatment, using as first choice
therapy foscarnet, even though the most four severe cases
required a prolonged combination therapy with foscarnet and
ganciclovir. Resolution occurred in 6 cases, with an overall
mortality rate of 57% at 6 months. The patients who survived
were mostly treated with foscarnet or foscarnet+ganciclovir
(5), one was treated with ganciclovir alone.
Conclusion: HHV-6 encephalitis carries a poor prognosis after
haplo-HSCT. As the common post-transplant antiviral prophy-
laxis is not effective against HHV-6 disease, an early diagnosis
and adequate treatment with combined antiviral therapy are
needed to improve patients survival. Regular HHV-6 monitor-
ing, and early CNS evaluation through lumbar puncture and
brain MRI in case of presentation of the aforementioned highly
conserved clinical pattern is recommended in post-transplant
management.
Disclosure of Interest: None declared.
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Introduction: Microbiological surveillance in hematologic
wards, including BMT units, is frequently considered a low
output strategy with possible resource wasting. This report is
aimed at summarizing a single Centre experience on this field.
Material (or patients) and methods: Over a seven years
period, 369 HSCT recipients (autologous 232, allogeneic 137,
male 190, female 179, median age 52 years, range 19-71)
underwent microbiological monitoring including weekly
swabs of mucosae and cutaneous folds. Apart from consider-
ing the series as a whole, the observation time was also
divided into two equal periods of 3.5 years/each in order to
allow further univariate comparisons. All patients received
fluoroquinolone prophylaxis and each febrile episode was
treated with piperacillin/tazobactam (PTZ) and amikacin. The
results of microbiological surveillance were compared with
those of 158 non-coagulase negative staphylococci (CNS)
bacteremias.
Results: One microbiological positivity as a minimum was
observed in 266/369 HSCT recipients. 703 positive samples
(Gram+ 293, Gram- 410) were disclosed at least once in one or
more cutaneous sites/patient and 420 (258 Gram+, 162 Gram-)
at least once in one or more mucosal swabs/patients. Over the
2 time periods, the increase in Gram- and the decrease in
Gram+ were statistically significant ( p40.01), although Gram+
still built up the majority of mucosal isolates. Among Gram+,
Enterococci (326) and Staphylococcus aureus [SA] (173) were
the most common isolates. Vancomycin Resistant Enterococci
(VRE) were 29/326 (8.9%): 26/217 (12%) in the former and
3/109 (2.7%) in the latter period ( p40.01). SA was methicillin
resistant in 53/70 (76%) isolates from the former period and
57/103 (55%) in the latter ( p40.05). Among Gram-, Escher-
ichia coli (283) and Klebsiella pneumoniae (92) were the most
common isolates, with 60 strains being esbl+; no clear-cut
trend towards an increase over time of esbl positivity was
observed. Among the other isolates, the mostly remarkable
were Acinetobacter baumannii (13), Enterobacter spp (53) and
Pseudomonas aeruginosa (68). Carbapenem resistance was
observed in 28 strains, of whom 15 Pseudomonas aeruginosa.
Of 572 Gram-, 37 were PTZ sensitive/ceftazidime (CFZ)
resistant, 29 were PTZ resistant/CFZ sensitive; 94 were
simultaneously resistant to PTZ and CFZ. There was a non-
significant trend over time toward an increase in PTZ
resistance. In 56/158 non-CNS bacteremias, infection was
heralded by previous mucosal colonization; SA (16) and
Escherichia coli (15) were the most frequent.
Conclusion: Cutaneous swabs, where the increase in Gram-
colonization occurred earlier, bear the potential of predicting
the evolution of mucosal findings.
Severe bacteremias are frequently heralded by colonization by
the same agent, so enabling to plan a tailored antibiotic
regimen in case of antimicrobial resistance.
Despite long-term use of the same prophylaxis and therapy,
the increase in both Gram- colonization and bacterial
resistance was rather slow.
Unexpected decrease in VRE was likely due to factors other
then local policies, such as the decrease of antibiotics use in
livestock.
Disclosure of Interest: None declared.
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Comparative results between micafungin and intravenous
itraconazole as primary anti-fungal prophylaxis in
allogeneic stem cell transplantation. Retrospective study
in a single centre
D. Serrano1,*, M. Kwon1, J. Gayoso1, G. Rodiguez-Macias1,
A. garcia1, C. munoz1, P. Balsalobre1, J. L. Diez-Martin1
1Hematology, Hospital General Universitario Gregorio Marañon,
Madrid, Spain

Introduction: Invasive fungal infections (IFIs) are an important
cause of morbidity and mortality in allogeneic hematopoietic
stem cell transplantation (HSCT). In patients with cancer a
meta-analysis showed that primary antifungal prophylaxis
(PAP) with mold-active antifungals agents reduced the
documented fungal infections (Ethier BJC 2012). Micafungin,
an echinocandin with activity against Candida and Aspergillus,
has a good safety profile, even in patients with liver or kidney
impairments, and it can be used at the same time with the
conditioning treatment (CT). It has no significant drug-drug
interactions. We have changed the PAP with intravenous
itraconazole by micafungin, during the neutropenic period in
HSCT. The aim of this retrospective study is evaluate the
success with each PAP and incidence of IFI in every cohort of
patients.

Material (or patients) and methods: Between 2006 and
2010, 67 patients, cohort 1, received fluconazole together CT,
and started intravenous itraconazole on the day +1 (200 mg/d,
load dose 400 mg first day). In cohort 2 73 patients received
micafungin (50 mg/d) since CT. Both PAP were used until
resolved mucositis and oral fungal prophylaxis could be
started. Intravenous PAP was changed by empirical or
preemptive/targeted antifungal treatment when they were
needed.We present the characteristic and comparative results
of the patients treated with each of these drugs.
Results: Both cohorts presented the same median age (42 vs.
43) and similar gender distribution. In cohort 2 there were
more patients diagnosed with Hodgkin`s disease and chronic
mieloproliferative syndrome and less with acute lymphoblastic
leukemia and multiple myeloma, Besides, in this cohort, more
patients showed advanced disease, and received more
haploidentical progenitors stem cell. There were no differ-
ences in CT, and in neutrophils engraftment in both cohorts.
Successful PAP was similar in both cohorts (54 vs 60%), Little
differences in empirical (40 vs 36%) and pre-emptive (6 vs 4%)
antifungal treatment were observed. In the neutropenic period
our patients had a very low number of IFIs, 5 (7,5%) and 3 (4%)
respectively, and IFI-associated mortality was the same,
1 patient, in every cohort. Table 1.
Conclusion: During the neutropenic period in allogeneic stem
cell transplantation, micafungin was well tolerated with no
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associated toxicity or drug-drug interactions, and was as effective
as itraconazole in preventing invasive fungal infections.
Disclosure of Interest: D. Serrano Funding from: This study
was partially supported by a grant from Astellas Farma., M.
Kwon: None declared, J. Gayoso: None declared, G. Rodiguez-
Macias: None declared, A. garcia: None declared, C. munoz:
None declared, P. Balsalobre: None declared, J. L. Diez-Martin:
None declared.

P171
Incremental Clinical and Economic Burden of
Cytomegalovirus Infection Among Allogeneic
Hematopoietic Cell Transplant Recipients
E. Mozaffari1,*, J. Lin2, M. Lingohr-Smith2
1Chimerix, Durham, 2Novosys Health, Green Brook, United States

Introduction: Allogeneic hematopoietic cell transplant
(allo-HCT) recipients are at risk of cytomegalovirus (CMV)
reactivation due to compromised immune systems. The
objectives of this study were to examine the clinical impact
of CMV among allo-HCT patients, including frequency of
co-infections, length of hospital stay (LOS), and mortality.
We also examined the incremental economic burden from
the hospital perspective.
Material (or patients) and methods: Recipients of allo-HCT
between January 2010 and December 2012 were identified
from hospital discharge records of the National Inpatient
Sample (NIS) database. The NIS database does not enable
patient follow-up and thus our study focused on the initial
allo-HCT hospitalization. The costs reported in the database
represent the estimated costs to hospitals. Allo-HCT recipients
were grouped into 2 cohorts: patients with CMV infection and
those without, based on International Classification of
Diseases, Ninth Revision (ICD-9) diagnosis codes. Demo-
graphics and hospitalization characteristics, including co-
infection frequencies, inpatient mortality, and hospital LOS
were evaluated. The cost to hospitals was also compared
between cohorts.
Results: We identified 4186 allo-HCT recipients (mean age: 41
years), of which 58% were female and 20% were aged less
than 18 years. Of allo-HCT recipients, 8.6% (n= 358) were
diagnosed with CMV infections during the initial HCT
hospitalization. Patients diagnosed with CMV had a greater
likelihood of co-infection with double stranded DNA viruses,
including BK virus (5.9% vs. 1.8%, P40.0001) and adenovirus
(3.1% vs. 0.8%, P40.0001) relative to those without a CMV
diagnosis during the initial allo-HCT hospitalization. Mean
hospital LOS was significantly longer for patients with a CMV
infection versus those without (54 vs. 32 days, P40.0001).
Inpatient mortality rate was also significantly higher among
patients diagnosed with CMV compared with those who were
not (19.6% vs. 5.6%, P40.0001). The estimated mean hospital
cost was significantly higher for patients diagnosed with CMV
versus those without ($250,759 vs. $139,948, P40.0001;
median $193,566 vs. $108,087).
Conclusion: Patients diagnosed with CMV during the initial
allo-HCT hospitalization had significantly higher rates of co-
infections and inpatient mortality and greater hospital costs
than those without CMV diagnosis. The hospital LOS was over
50% longer among patients diagnosed with CMV, resulting in
approximately twice as high hospital costs compared to those
without reported CMV infection. Since the NIS database does
not contain information about CMV viral load or subsequent
CMV infections after HCT hospitalization, the estimate of CMV
and other virus infection rates in this study are likely an
underestimate of the overall rate of CMV infection in this
population. Therapeutic strategies that can reduce the rate of
CMV infection during the initial allo-HCT hospitalization may
potentially impact on patient outcomes and the economic
burden to hospitals.
Disclosure of Interest: E. Mozaffari Employee of: Chimerix, J.
Lin Employee of: Novosys Health, M. Lingohr-Smith Employee
of: Novosys Health.

P172
Clinical Consequences Associated with BK Virus Infection
among Allogeneic Hematopoietic Cell Transplant (HCT)
Recipients
E. Mozaffari1,*, Y.-C. Lee2, B. Tao2, R. Casciano2
1Chimerix, Durham, 2LASER Analytica, New York, United States

Introduction: Infection with BK virus (BKV), a double-
stranded DNA virus, is an important cause of hemorrhagic
cystitis after allogeneic hematopoietic transplant (HCT). This
study assessed the real-world outcomes associated with BKV
infection among allogeneic HCT recipients enrolled in a US
health plan.
Material (or patients) and methods: The MarketScan
Research Databases were used to identify enrollees with an
International Classification of Diseases, Ninth Revision (ICD-9)
or current procedural terminology code for an allogeneic HCT
between June 26, 2010 and June 30, 2014. Eligible patients
had 360 days of plan enrollment prior to HCT. The first HCT
procedure (transplant date) for each patient was defined as
the index procedure. Patients with an ICD-9 diagnosis code for
BKV during the first 365 days following the transplant were
included in the BKV group. These patients were compared
with those without any documented BKV diagnosis. Cox
proportional hazards models were used to compare incidence
rates, and Wilcoxon–Mann–Whitney tests were performed for
continuous outcomes.
Results: Among 3035 allogeneic HCT patients identified, 95
patients (3.1%) were included in the BKV group (mean age
38.8 years, 63.2% male) and 2940 patients (96.9%) were
included in the no-BKV group (mean age 47.6 years, 56.7%
male). In the BKV group, mean (median) time from transplant
to first BKV diagnosis was 93.8 (71.0) days. A significantly
higher proportion of patients in the BKV group was identified
with documented cystitis compared to the no-BKV group
(n= 41, 43.2% vs n= 131, 4.5%; incidence rate 0.07 vs 0.01 per
patient-month; P4.0001). Patients in the BKV group also had
significantly more hospitalization days during the 365 days
post-transplant (mean [median] hospitalization days per
patient-year: 109.2 [86.4] days vs 96.0 [57.0] days; P= .0085)
and higher readmission rates (n= 78, 83.9% vs n= 1561, 55.1%;
incidence rate 0.22 vs 0.11 per patient-month; P4.0001). The
mortality rates were similar across the two groups, as measured
by the number of hospital discharge records indicating death or
transfer to hospice (n=20, 21.1% vs n=482, 16.4%; incidence
rate 0.03 vs 0.02 per patient-year; P= .3951).
Conclusion: Patients with BKV infection experienced a higher
burden of cystitis and hospitalization than patients without
BKV infection. The true incidence of BKV infection may have
been underestimated because of a lack of screening for BKV,
as well as under-reporting due to varying ICD-9 coding
practices. Given the higher morbidity associated with BKV in
allogeneic HCT recipients, strategies that minimize the
incidence of BKV infection could potentially reduce the overall
clinical and economic burden in this patient population.
Disclosure of Interest: E. Mozaffari Employee of: Chimerix,
Conflict with: Stock option (Chimerix), Y.-C. Lee Funding from:
Chimerix, Employee of: LASER Analytica, B. Tao Funding from:
Chimerix, Employee of: LASER Analytica, R. Casciano Funding
from: Chimerix, Employee of: LASER Analytica.

P173
Clinical Consequences Associated with Adenovirus
Infection Following Allogeneic Hematopoietic Cell
Transplant in a Pediatric Population
E. Mozaffari1,*, Y.-C. Lee2, B. Tao2, R. Casciano2
1Chimerix, Durham, 2LASER Analytica, New York, United States

Introduction: Adenovirus (AdV) infection is a double-stranded
DNA (dsDNA) viral infection most commonly observed among
pediatric patients who have received a hematopoietic cell
transplant (HCT), especially allogeneic HCT. It is also known as
a major contributor to mortality during the post-transplant
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period. This study assessed the health outcomes among
pediatric recipients of allogeneic HCT enrolled in a US health
plan, who had a diagnosis for Adv infection.
Material (or patients) and methods: MarketScan Research
Databases were used to identify enrollees with an International
Classification of Diseases, Ninth Revision (ICD-9) or current
procedural terminology code for allogeneic HCT between June
2010 and June 2014. Eligible patients were less than 20 years old
and had 360 days of plan enrollment prior to HCT. Patients who
had an ICD-9 diagnosis code(s) for AdV during the 365 days
following the transplant were included in the AdV group. These
patients were compared to those without any documented AdV
diagnosis codes. Cox proportional hazards models were used to
compare incidence rates, and Wilcoxon–Mann–Whitney tests
were performed for continuous outcomes.
Results: Among 350 allogeneic HCT pediatric recipients
identified, 34 patients (9.7%) were included in the AdV group
(mean age 7.4 years, 73.5% male) and 316 patients (90.3%)
were included in the no-AdV group (mean age 10.5 years,
57.0% male). In the AdV group, mean (median) time from
transplant to first AdV diagnosis was 91.2 (62.0) days and 5
patients (14.7% of AdV patients) had their first AdV diagnosis
during the transplant admission. All 34 patients in the AdV
group had other documented opportunistic infections while
259 patients (82.0%) in the no-AdV group had such infections
(incidence rate 0.68 vs 0.30 per patient-month; P= .0123). A
higher proportion of patients in the AdV group had
documented non-AdV dsDNA viral infections (n=21, 61.8%)
compared to the no-AdV group (n= 105, 33.2%; incidence rate
0.13 vs 0.05 per patient-month; P= .0017). Patients in the AdV
group also had significantly more hospitalization days during
the 365 days post-transplant (mean [median] hospitalization
days: 151.8 [135.2] days vs 100.3 [63.8] days; P = .0003) and
higher readmission rates (n=26, 86.7% vs n=178, 58.9%;
incidence rate 0.20 vs 0.11 per patient-month; P= .0118).
Furthermore, these patients also appeared to have a higher
mortality rate as measured by hospital discharge records
indicating death or transfer to hospice (n=13, 38.2% vs n=46,
14.6%; incidence rate 0.05 vs 0.02 per patient-month; P= .0024).
Conclusion: Pediatric patients with AdV infection experienced
a significantly higher burden of hospitalization, readmission
and mortality, and were also more vulnerable to opportunistic
infections. Mortality may have been under- or overestimated
as transfer to hospice care was used as a proxy for death, and
deaths occurring outside of the hospital would not appear in
the insurance claims. The true incidence of AdV may be higher,
as not all AdV infections were likely to have been diagnosed
and non-specific coding practices may lead to under-reporting
of identified AdV infections.
Disclosure of Interest: E. Mozaffari Employee of: Chimerix,
Conflict with: Stock option (Chimerix), Y.-C. Lee Funding from:
Chimerix, Employee of: LASER Analytica, B. Tao Funding from:
Chimerix, Employee of: LASER Analytica, R. Casciano Funding
from: Chimerix, Employee of: LASER Analytica.
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Effective use of oral Ribavirin for Respiratory Syncytial
Viral Infections in Allogeneic Haematopoietic Stem Cell
Transplant Recipients
C. M. Gorcea1, E. Tholouli1, A. Turner2, E. Davies3, E. Battersby3,
M. Saif1, F. Dignan1,*
1Department of Haematology, 2Department of Virology, 3Phar-
macy Department, Manchester Royal Infirmary, Manchester,
United Kingdom

Introduction: Respiratory syncytial virus (RSV) is the most
common cause of respiratory viral infections in patients
undergoing haematopoietic stem cell transplantation (HSCT)
and is associated with increased morbidity and mortality. Little
is known about the best management strategy in this high risk
group and there are very little data on oral ribavirin treatment.
The outcome of adult allogeneic HSCT recipients with RSV infec-
tion treated with oral ribavirin was analysed at a single UK centre.

Material (or patients) and methods: We performed a
retrospective analysis of 23 consecutive RSV cases treated
with oral Ribavirin between December 2010 and February
2015. Patient characteristics: male 12, median age 52 years
(range 20 to 69). Underlying diagnoses were acute leukaemia
11, myelodysplasia 4, aplastic anaemia 3, multiple myeloma 3,
chronic leukaemia 2. Allogeneic HSCT characteristics: 16
reduced intensity conditioning (RIC) and 7 myeloablative
conditioning; stem cell source: peripheral blood 20, bone
marrow 2, cord blood 1; volunteer unrelated donor 16, sibling
allograft 6 and 1 cord.
Results: Diagnosis was established by polymerase chain reaction
(PCR) assay as part of routine screening and, in addition, for
patients presenting with respiratory symptoms. At diagnosis,
7 patients presented with lower respiratory tract infection (LRTI)
as defined by new infiltrate on chest X-ray (CXR), signs on
auscultation or hypoxia, whereas 16 experienced upper RTI.
We initiated oral Ribavirin at a dose of 15 mg/kg divided into
3 daily doses with no subsequent dose escalations, as per local
protocol. The median treatment duration was 10 days (range 5
to 47). Additional therapies were administered concomitantly
as follows: 3 patients received immunoglobulin replacement
due to low immunoglobulin levels, 17 patients received
antibiotics and 3 also received antifungal treatment due to a
strong suspicion of superimposed bacterial or fungal infection.
Ribavirin was well tolerated. Two patients experienced adverse
effects: nausea in 1 patient and haemolytic anaemia in
1 patient, although unproven to be ribavirin-related. In total,
19 patients completed an oral treatment, whereas 4 were
escalated to aerosolised ribavirin. Sixteen remained out-
patients throughout and 7 required hospitalisation with a
median admission period of 7 days (range 1 to 16). None of
the patients required intensive care admission.
After a median follow-up of 17 months (range 4 to 48),
17 patients are alive and 6 died. One death was considered to
be RSV-related in a patient who developed RSV pneumonitis
on a background of relapsed disease.
Conclusion: RSV in post allogeneic HSCT patients remains a
challenge. Prompt initiation of treatment in immunocompro-
mised patients is essential and may avoid unnecessary
hospital admission. Our experience supports the use of oral
ribavirin in adult HSCT recipients, nevertheless larger pro-
spective studies are needed to determine the optimal therapy
for this patient group.
References: · Hirsch HH, Martino R, Ward KN, Boeckh M, Einsele
H, Ljungman P; Fourth European Conference on Infections in
Leukaemia (ECIL-4). Clin Infect Dis 2013; 56 (2): 258–266.
· Jharna N. Shah, Roy F. Chemaly. Management of RSV
infections in adult recipients of hematopoietic stem cell
transplantation. Blood 2011; 117 (10).
Disclosure of Interest: None declared.
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Efficacy and safety of yellow fever vaccine in allogeneic
SCT recipients after withdrawal of immunosuppression
F. Sicre De Fontbrune1,*, C. Arnaud2, M. Cheminant3,
J. Konopacki4, S. Lapusan5, A. Boulay6, C. Robin7, F. Suarez3,
F. Simon8, G. Socié9, N. Colin de verdiere10, F. Bernaudin11,
P. H. Consigny12
1Hematologie Greffe, Hôpital Saint Louis APHP, Paris, 2Service de
Pédiatrie, Centre Hospitalier Intercommunal de Creteil, Creteil,
3Hématologie Adulte, Hopital Necker Enfants Malades, Paris,
4Hématologie Adulte, Hopital d'Instruction des Armées, Clamart,
5Hématologie Adulte, Hopital Saint Antoine, 6Laboratoire de
Virologie, Hopital Saint Louis, Paris, 7Hématologie, Hopital Henri
Mondor, Creteil, 8Hopital Saint Louis, Paris, France, 9Hématologie
Greffe, 10Service de Maladies Infectieuses, Hopital Saint Louis,
Paris, 11Service de Pédiatrie, Centre Intercommunal de Créteil,
Créteil, 12Centre Medical de l'Institut Pasteur, Institut Pasteur,
Paris, France

Introduction: Immunization is the only efficient way to
prevent yellow fever (YF), a life threatening viral hemorrhagic
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fever. Yellow fever vaccine (YFV) is a life-attenuated vaccine
classically contraindicated in immunocompromised patients
(pts). Despite vaccine guidelines allow YFV in allogeneic SCT
(allo-SCT) recipients free of GVHD and of immunosuppression
after a period of 2 years, most of the physicians are reluctant
to perform it and usually provide letters of contraindication to
their pts in case of travel. To evaluate the safety and
immunogenicity of YFV in allo-SCT recipients, we performed
a retrospective analysis in 2 SCT units and 2 travel centers in
France.
Material (or patients) and methods: YFV was performed with
the YF-17D, the only vaccine licensed in France. Serological
analyses were performed using the plaque-reduction neutra-
lization test (PRNT 80), the standard technique for assessing
humoral neutralizing response to YF- 17D immunization. A YF-
virus neutralization test (YF-NT) of 10 U/L is accepted as a
marker for clinical protection; 80 U/L is the highest value. All
patients gave their inform consent for publication of the data.
Results: 21 allo-SCT recipients (6 adults, 15 children)
immunized with YFV after SCT were identified. None had
active GVHD, and all but 1 were free of immunosuppression.
The latter had 2 mg/d of prednisone. YFV was performed at a
median time of 3.3 years (y) after SCT (from 1 to 22.5 y) and a
median time of 2.4 y (0.4 to 20.5 y) after immunosuppression
withdrawal. 8 of them had been immunized before SCT: 1 of
the 5 pts evaluated for YF antibodies titer before YFV had a
protective serum titer albeit at a low level (patient #16, YF-
NT = 10 U/L). In the 16 evaluable pts, protective YF antibody
titers were noted post-SCT immunization at a median time of
2.6 y after YFV (median YF-NT 80 U/L, IQR [40-80]). However,
for pt #16, YF-NT did not increase after YFV. Disease, donor,
stem cell source, conditioning and post SCT history had no
impact on the level of protection. In 5 pts, persistence of a
protective level after 5 years was documented. No adverse
events were reported.
In pt #16, as both donor and recipient had been immunized
before SCT, it was not possible to identify the origin of the
protective immunity after SCT. We identified 8 pts only
vaccinated before SCT: 3 pts (donor/recipient pair immunized
before SCT) retained protective titers after SCT (YF-NT: 20 to 80
UI/L), 4 pts (transplanted with related immunized or unrelated
donors) lost their immunity after SCT, and 1 transplanted with
an unrelated cord blood for refractory aplastic anemia retained
protective immunity 2 y after SCT (YF-NT = 80 UI/L).
Conclusion: YFV appears safe and efficient in allo-SCT recipients
free of GVHD and immunosuppression. Although some pts were
vaccinated earlier we recommend observing a period of 2 y after
SCT. Immunization with YFV may be proposed in these pts in
case of travel after evaluating their immune recovery. Donor or
recipient YF immunity may persist after SCT. YF antibody titers
should be evaluated before revaccination if there is a history of
YFV to avoid unnecessary revaccination.
Prospective evaluation of YF antibodies titers after SCT in
recipients transplanted with immunized and non-immunized
donors will help to understand the origin of the persistent
protective immunity in some recipients.
Disclosure of Interest: None declared.
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Evolution of bloodstream infections (BSI) etiology in a
BMT Unit: analysis of a single centre experience
G. Saporiti1,*, C. Annaloro1, M. Arghittu2, A. I. Gregorini1,
D. Vincenti1, C. Marrazzo1, E. Tagliaferri1, A. Dodaro2, F. Onida1,
A. Cortelezzi1
1BMT Center, Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico – University of Milan, 2Microbiology Laboratory,
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico,
Milan, Italy

Introduction: The increase in BSI by Gram- with an adverse
profile of antimicrobial susceptibility is regarded as a major
threat to survival in hematologic pts, including HSCT
recipients. Awareness of the local ecology is considered a

prerequisite to plan possible interventions. This report aims at
summarizing a single Centre experience on this field.
Material (or patients) and methods: Over a seven years
period, BSI data were collected in a series of 369 HSCT
recipients (autologous 63%, allogeneic 37%, male 51%,
median age 52 yrs). Coagulase negative Staphylococci (CNS)
and Corynebacteria were considered as a cause of BSI only if
the same strain was retrieved from two sets drawn from
different veins. Since 2004, all pts received fluoroquinolone
(FQ) prophylaxis and each febrile episode was treated with
piperacillin/tazobactam (PTZ) and amikacin. Apart from con-
sidering the series as a whole, the observation time was also
divided into two equal periods of 3.5 years/each in order to
allow further univariate comparisons.
Results: Among 369 HSCT pts, 256 BSI were recorded, 176
Gram+ and 80 Gram-. FQ resistance was observed in 127/176
(72%) Gram+ and 56/80 (70%) Gram-; only in 2012, Gram-
outnumbered Gram+. Among Gram+, 98 were CNS, 21
Staphylococcus aureus and 15 Enterococci. 92/119 (77%)
Staphylococci were methicillin-resistant and 1/15 Enterococci
was vancomycin resistant. Among Gram-, Escherichia coli (29,
esbl+ 7) was the most common isolate, followed by
Stenotrophomonas maltophilia (11), Pseudomonas aeruginosa
(10), Klebsiella pneumoniae (7, 0 esbl+), Acinetobacter
baumanni (7). Of 80 Gram-, 9 were PTZ sensitive/ceftazidime
(CFZ) resistant, 5 were PTZ resistant/CFZ sensitive; 13 were
simultaneously resistant to PTZ and CFZ and 5 were
carbapenem resistant (3 Acinetobacter baumanni and 2
Pseudomonas aeruginosa). Carbapenem resistant BSI were
observed in pts colonized by the same strain before admission.
More generally, 56/158 (35%) non-CNS BSI were preceded by
colonization with the same strain. No microepidemic burst
were observed. Over time, a significant increase ( p40.01) in
Gram- BSI and a decrease in CNS ( p40.01) was observed;
moreover, there was a non-significant trend toward an
increase in PTZ resistance.
Conclusion: These data summarize BSI etiologies over a
prolonged period of time in which the same prophylaxis and
empirical antibiotic therapy have been used, highlighting the
following:
1. Despite a progressive increase in Gram- and a striking
decrease in CNS etiologies, the majority of BSI are still due to
Gram+; the high rate of FQ resistance among bacteria
inducing BSI is not surprising, considering the prophylaxis
failure.
2. Despite prolonged use, PTZ sensitive/CFZ resistant out-
number CFZ sensitive/PTZ resistant strains; the use of
carbapenem in empirical therapy does not seem advisable.
3. All of carbapenem resistant strains and most of the esbl+
ones were acquired before admission in BMT Unit, with no
spreading within the ward.
4. Despite a widespread rethinking of FQ prophylaxis, our data
still favor this strategy and show the very long-term efficacy of
a PTZ based empirical antibiotic therapy.
Disclosure of Interest: None declared.

P177
Understanding the relationship between donor CMV
serostatus and the effect of viral reactivation on relapse
in lymphoid malignancies following allogeneic
hematopoietic cell transplantation in CMV seropositive
recipients
H. Murthy1,*, B. Miladinovic1, T. Nishihori1, E. Ayala1, M. Alsina1,
B. Betts1, H. Fernandez1, F. Khimani1, F. Locke1, A. Mishra1,
M. Nieder1, L. Perez1, J. Pidala1, A. Kumar1, C. Anasetti1,
M. Kharfan-Dabaja1
1Blood and Marrow Transplantation, H. Lee Moffitt Cancer
Center, Tampa, United States

Introduction: CMV reactivation is a frequent complication of
allogeneic hematopoietic cell transplantation which can be
negatively impactful to graft versus host disease and
immunosuppression. Protective effects of CMV reactivation
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on disease relapse have been reported for various diseases.
However, it remains unclear what is the contribution of donor
CMV serostatus.
Material (or patients) and methods: Patients who received
Allo-HCT between 2005-2012 at Moffitt Cancer Center were
included in this retrospective analysis. Both recipient (R) and
donor (D) CMV serostatus were ascertained prior to proceed-
ing to Allo-HCT. Weekly CMV surveillance was performed by
polymerase chain reaction (PCR) method and preemptive CMV
therapy was implemented. CMV reactivation (CMV-ANY) was
defined as any detectable CMV copies by PCR (40) detected
in more than one instance. False positives were defined as
single instance CMV reactivation of o250 copies with no
subsequent CMV reactivation detected. CMV reactivation
requiring therapy was defined as any instance where CMV
reactivation exceeded 1000 copies by PCR (CMV-1000). Cord
blood transplants were excluded from this cohort for
subsequent analysis.
Results: A total of 1066 patients were originally identified, but
only 216 underwent an allogeneic HCT for lymphoid
malignancies (table 1). Among these patients with lymphoid
malignancies, 127 were recipient CMV seropositive (R+/D+=
67, R+/D- = 60). Incidence of reactivation among these
patients was 66% (CMV-ANY= 66%; CMV-1000 = 37%). Relapse
for CMV seropositive patients who received an allograft from a
CMV seropositive or seronegative donor was similar in the
CMV-ANY (HR = 0.921(95%CI = 0.67,1.27), P = 0.61) or the
CMV-1000 group (HR = 1.29 (95%CI = 0.80, 2.08), P= 0.30).
Overall survival for CMV seropositive patients who received
an allograft from a CMV seronegative donor was superior in
the CMV-ANY (HR = 0.78(95%CI = 0.63,1.27), P= 0.03) but not in
the CMV-1000 group (HR = 0.84 (95%CI = 0.61, 1.15), P = 0.28).
Conclusion: Donor CMV serostatus does not appear to have
an effect on disease relapse in lymphoid malignancies. The
beneficial effect on overall survival by using CMV seronegative
donors is intriguing and begs confirmation in a larger
multicenter study.
Disclosure of Interest: None declared.
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Clinic risk factors of refractory CMV reactivation following
allogeneic aHSCT: a single-center study in China
H. Qiu1,*, X. Bao1, S. Xue1, Y. Xu1, X. Ma1, F. Chen1, X. Hu1, Z. Zhu1,
S. Chen1, A. Sun1, D. Wu1
1The First Affiliated Hospital of Soochow University,Jiangsu
Institute of Hematology, Suzhou, China

Introduction: The purpose of this study is to explore the risk
factors and outcome for Cytomegalovirus (CMV) reactivation
and CMV refractory to antiviral chemotherapy after allogeneic
haematopoietic stem cell transplantation (aHSCT).
Material (or patients) and methods: CMV reactivation
occurred in 282 of 685 (41.2%) patients treated with
myeloablative conditioning regimen. Among the patients with
CMV reactivation, 84 of 282 (29.8%) cases developed refractory
CMV reactivation (RCR), and 37 of 282 (13.1%) cases
progressed into CMV diseases.
Results: Patients with RCR have a higher cumulative incidence
of CMV diseases (26.2% versus 7.6%, P40.001). Seventy nine
of 84 cases (94.0%) developed RCR before 100 days after
aHSCT (5 cases with PP65 detection only). The copy number of
CMV-DNA more than doubled compared to its initial baseline
in 42 of 74 (56.8%) cases after 2 weeks of antiviral therapy,
whereas 32 cases did not have a double increase above
baseline. CMV disease developed in 15 of 42 (35.7%) and 3 of
32 (9.4%) (P = 0.011) cases in these two groups. The copy
number of CMV-DNA increased at least 5 times above baseline
in 24 of 74 (32.4%) patients, and among these 24 patients, 8 of
24 (33.3%) cases developed CMV disease. Among patients who
do not have a 5-fold increase of CMV-DNA copy number, 10 of
50 (20.0%) patients developed CMV disease (P = 0.232). Both
univariate and multivariate analysis demonstrated that the risk
of CMV reactivation and RCR increased in patients from HLA-

haploidentical donor and matched unrelated donor, or with-
out using peripheral blood (PB) as stem cell source. The
multivariate analysis revealed that patients who developed
acute graft-versus-host disease (aGVHD)≥ grade 2 have
increased risk of developing CMV reactivation, whereas RCR
occurred more frequently in those with total body irradiation-
containing regimens and a high dosage methylprednisolone
(MP) for aGVHD treatment. The prevalence of RCR is three and
six times higher in patients who received MP 1-2 mg/kg daily
(P = 0.024) and ≥ 2 mg/kg daily(P = 0.001), with an odds ratio
(OR) of 2.74 and 6.03 respectively.
Conclusion: Hence, high dosage corticosteroids treatment is
associated with incidence of RCR during the early phase
after aHSCT.
Disclosure of Interest: None declared.
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Usefulness of presepsin, procalcitonin and C-reactive
protein as biomarkers in patients after hematopoietic
stem cell transplantation
I. Stoma1,*, A. Uss2, I. Karpov1, N. Milanovich2, I. Iskrov2,
I. Lendina2
1Belarusian state medical university, 2City clinical hospital №9,
Minsk, Belarus

Introduction: Bacterial bloodstream infections (BSI) remain a
frequent complication in the preengrafment period after
hematopoietic stem cell transplantation (HSCT) demonstrating
high levels of mortality [1,2]. Decision about the start and
adequate choice of antimicrobial therapy in a patient with
febrile neutropenia after HSCT is complicated because of the
low frequency of culture isolation and reduced clinical
manifestations of infection. Usefulness and choice of sepsis
biomarker to distinguish BSI from other causes of febrile
episode is still discussed in HSCT recipients in modern
epidemiological situation. Objective of the study was to
perform a comparative analysis of diagnostic values of
presepsin, procalcitonin (PCT) and C-reactive protein (CRP) as
sepsis biomarkers in adult patients after HSCT.
Material (or patients) and methods: A prospective observa-
tional clinical study was performed at the center of
hematology and bone marrow transplantation in Minsk,
Republic of Belarus. Biomarkers (presepsin, PCT, CRP) were
assessed on a first day of febrile neutropenia episode in adult
patients after HSCT. Microbiologically confirmed BSI was set as
a primary outcome.
Results: Clinical and laboratory data was analyzed in 52
neutropenic patients after HSCT aged 18-79 years. Out of the
biomarkers assessed best diagnostic value was shown in
presepsin (AUC 0.889; 95% CI 0.644-0.987; P40.0001) with
75% sensitivity and 100% specificity, then in PCT (AUC 0.741;
95% CI 0.573–0.869; P= 0.0037) with 62% sensitivity and 88%
specificity. Optimal cut-off value for C-reactive protein was set
as 165 mg/l while it had an average diagnostic value (AUC
0.707; 95% CI 0.564–0.825; P = 0.0049) with low sensitivity
(40%) and should not be routinely recommended as a
biomarker in adult patients with suspected BSI after HSCT.
Conclusion: Presepsin as a biomarker should be recom-
mended in adult patients with suspected BSI after HSCT with a
cut-off value of 218 pg/ml. PCT is inferior to presepsin in
sensitivity and specificity, but still shows a good quality of
diagnostic value with an optimal cut-off value of 1.5 ng/ml.
CRP showed average diagnostic value with low sensitivity
(40%) and should not be routinely recommended as a
biomarker in adult patients with suspected BSI after HSCT.
References:
1. Poutsiaka, D.D. et al. Blood stream infection after
hematopoietic stem cell transplantation is associated with
increased mortality / D.D. Poutsiaka et al. // Bone Marrow
Transplantation. – 2007. – Vol. 40, № 1. – P. 63–70.
2. Mikulska, M. et al. Blood stream infections in allogeneic
hematopoietic stem cell transplant recipients: reemergence of
Gram-negative rods and increasing antibiotic resistance / M.
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BK virus infections in patients with undergoing allogeneic
hematopoietic stem cell transplantation
I. Sasmaz1,*, B. Antmen2, B. Karagun2, M. Serbest2
1Pediatric Hematology, Çukurova University, 2Pediatric Bone
Marrow Transplantation Unit, Adana Acibadem Hospital, Adana,
Turkey

Introduction: Hemorrhagic cystitis (HC) is a well-known
complication following allogeneic hematopoietic stem cell
transplantation (allo-HSCT) that can be categorized as early-
onset or late-onset. Early-onset HC is usually caused by
adenovirus or cytomegalovirus whereas late-onset HC mainly
by polyomavirus BK. BU-containing myeloablative condition-
ing, unrelated donors and GVHD has been reported as risk
factors increasing the chance of infection in bone marrow-
transplant patients. Furthermore reactivation of human poly-
omavirus BK (BKV) may cause polyomavirus-associated
nephropathy or polyoma virus-associated hemorrhagic cysti-
tis.We present 15 patients with BK polyoma virus (BKV)
ascociated hemorrhagic cystitis and 2 patients with BK
polyoma virus associated hemorrhagic cystitis and nephritis.
Material (or patients) and methods: Between 2013 and
2015, 90 patients received an allogeneic BMT at Acibadem
Adana Hospital Pediatric Bone Marrow Transplantation Unit.
17 patients experienced BKV associated hemorrhagic cystitis
and nephritis. BKV was detected in the urine analysis and
blood by PCR (polymerase chain reaction) in all patients.
Results: We presented 17 patients with BKV infection, age
ranging from 3 to 20 with an average of 11.7 years. They
underwent allo-HSCT due to thalassemia major (9 patients),
aplastic anemia (3 patients) and leukemia (5 patients). The
patients were treated with hydration, continuous bladder
irrigation, ciprofloxacin, cidofovir and weekly intravesical
hyaluronic acid instillation for four weeks. Ten patients showed
complete resolution of hematuria. Three patients with
refractory following therapy also received hyperbaric oxygen.
Hemodialysis was performed in two patients who developed
renal failure due to nephritis.
Conclusion: Past exposures with the BK virus is widespread
but significant consequences of infection are uncommon in
the immunocompetent population. Reactivation of infection
occurs under conditions of immunosuppression such as
during GVHD treatment with patients who underwent HSCT.
Early detection and treatment is crucial for successful manage-
ment of BKV cystitis and nephritis. Neverthless even when
treated with all the modalities, in some patients treatment
faillure can be observed.
References: 1. Cesaro S, Tridello G, Pillon M, et al. A prospective
study on the predictive value of plasma BK Virus-DNA load for
hemorrhagic cystitis in pediatric patients after stem cell
translantation. J Pediatr Infect Dis Soc 2015;4(2):139-42.
2. Cesaro S, Hirsch HH, Faraci M, et al. Cidofovir for BK virus-
associated hemorrhagic cystitis:A retrospective study. Clin
Infect Dis 2009;49(2):233-40.
3. Fernandez-Padilla B, Bermejo-Bastida JM,Virseda-Rodriguez
AJ, et al. Hemorrhagic cystitis after bone marrow transplanta-
tion. ArchEsp Urol2014;67829:167-74.
4. Savva-Bordalo J, Pinho Vaz C, Sousa M, et al Clinical
effectiveness of hyperbaric oxygen therapy for BK-virus
associated hemorrhagic cystitis after allogeneic bone marrow
transplantation. Bone Marrow Transplant 2012;47(8):1095-8.
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Patterns of infection and infectious-related mortality after
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S. Saavedra1, G. Orti2, J. Briones1, S. Brunet1, D. Valcarcel2,
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Introduction: Studies focusing on the incidence, etiology and
outcome of infectious episodes in patients with steroid-
refractory acute GVHD (SR-GVHD) are scarce.
Material (or patients) and methods: A total of 127
consecutive adult patients treated with inolimomab (77%) or
etanercept (23%) due to 2-4 SR-GVHD were retrospectively
analyzed.
Results: ORR for salvage therapy was 42.5% on day +30 and 4-
year OS was 15.5% (95% CI 11.9-19.1%). Eighty-one severe
bacterial infections were registered. Forty-four patients (34.6%)
had more than one episode of bacteraemia. Forty-six of them
(36.2%) were due to coagulase-negative staphylococci and 36
(28.3%) were associated with multiresistant enterobacteria.
The rate of CMV reactivation was 58.1% and 44 patients
(34.6%) had recurrent episodes. Death due to CMV disease
occurred in 4 patients. Four out of 79 patients monitored for
EBV had a reactivation (5.1%) but only one progressed to
PTLD. Nineteen patients (15%) developed a concomitant BK
virus-associated hemorrhagic cystitis. Seventeen patients
(13.4%) were diagnosed with an IFI at a median of 28 days
after SR-GVHD diagnosis. Eleven out of the 43 (26%) long term
survivors had pneumonia by community respiratory virus and/
or encapsulated bacteria, in most of the cases in association
with chronic GVHD. Infectious complications were a significant
cause of NRM with a 4-year CI of 53.9% (95% CI 47.4-60.4)
associated or not with other complications. Use of inolimomab
(HR 1.7, p 0.03), primary GVHD prophylaxis other than
Sirolimus-Tacrolimus (HR 1.9, p 0.04), use of Rituximab in the
6 months prior to SCT (HR 1.9, p 0.03), severe infection before
SR-GVHD diagnosis (HR 1.8, p 0.01) and a C reactive protein
greater than 15 mg/L before first salvage treatment (HR 1.6, p
0.01) were significantly associated with infectious related
mortality in multivariate analysis.
Conclusion: This study reflects that opportunistic infections
have a significant impact in the dismal long-term outcomes of
patients with SR-GVHD. An additional important observation is
the high rate of bacteraemia by multiresistant GNB. An
improved understanding of the risk of severe infections in this
setting may lead to the implementation of more effective
prophylactic, monitoring and therapeutic strategies, although
only increasing the response of SR-GVHD and the concomitant
improvement of innate and pan-specific immune responses
will lead to long-term GVHD and severe infection-free survival.
Disclosure of Interest: None declared.
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Antiviral drugs did not prevent development of significant
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Introduction: It is regarded that antiviral drugs are not
protective against EBV infection in patients after HSCT,
however clinical evidences confirming this situation are
lacking. The aim of this study was the analysis of impact of
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preceding infections and their treatment on incidence of EBV
infection in pediatric allo-HSCT recipients over a period of
24 months.
Material (or patients) and methods: During analyzed period
a total number of 232 allo-HSCTs (including 67 ALL, 47 AML, 28
NHL/HD, 60 solid tumors, 39 PID, 38 BMF, 21 other) were
performed in all Polish pediatric HSCT centers (iPhot-13
project). The episodes of following viral infections were
reported: EBV, CMV, ADV, BKV, HHV-6 and VZV. Preemptive
anti-EBV therapy with rituximab was initiated after significant
EBV-DNA-emia had been diagnosed.
Results: The total number of episodes of viral infections was
173 in 119 patients. The overall incidence of analyzed 6 types
of viral infections in allo-HSCT patients was 51.3% (119/232),
and in 51.2% of them (61/119) multiple infections were
diagnosed. Cumulative incidence of viral infections in allo-
HSCT was: 28.0% (65/232) for CMV, 18.5% (43/232) for BKV,
15.5% (36/232) for EBV, 9.5% (22/232) for ADV, 2.6% (6/232) for
VZV, and 0.9% (2/232) for HHV6. Out of 36 EBV infections, in 12
(33%) cases, the infection was preceded by other viral
infection, including CMV (n= 6), BKV (n=2), VZV (n=1) or
multiple infections (ADV+BKV ±CMV, n= 3) within 2 months
(median: 30 days, range 7-50 days) before the diagnosis of
EBV-DNA-emia. These infections had been treated with
antivirals: GCV (n=6), CDV (±GCV± FSV, n=5), or ACV (n= 1).
In 8/12 (67%) cases, development of significant EBV-DNA-emia
occurred during GVHD (4 acute, 4 chronic). With respect to the
number of episodes of viral infections, the rate of significant
EBV-DNA-emia within 60 days after the beginning of antiviral
treatment was following: 8.8% (8/91) for CMV, 11% (4/36) for BKV,
0/14 for ADV, 1/7 for VZV, and 0/3 for HHV-6 infection. With
respect to antiviral drugs, significant EBV-DNA-emia has devel-
oped in 8/76 (10.5%) GCV therapies; 5/61 (8.1%) CDV therapies,
2/42 (4.9%) FSV therapies, and 1/9 (11%) of ACV therapies.
Conclusion: The incidence of EBV infection requiring pre-
emptive treatment with rituximab in allo-HSCT children was
15.5% (36/232). In 33% (12/36) cases of EBV infection, these
episodes were preceded by other viral infection treated with
antivirals, which did not prevent development of significant
EBV-DNA-emia. In 67% (8/12) of these cases, GVHD was a
factor enabling development of significant EBV-DNA-emia
during antiviral therapy of other infection.
Disclosure of Interest: None declared.
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Introduction: In patients who have undergone allogeneic
stem-cell transplantation (alloSCT), systemic infections with
multidrug-resistant (MDR) bacteria are associated with a
mortality rate of 36–95% [1-3]. The incidence of infection by
MDR bacteria is rising because of selection pressure caused by
increasing use of broad-spectrum antibiotics [4]. MDR bacteria
can colonize niches in the gastrointestinal tract, and in specific
circumstances may cause life-threatening systemic infections
[4-5]. There is also a growing evidence that the gut
microbiome exerts immunomodulatory effects during alloSCT
and can trigger autoimmune response or promote bacterial
infections [6-7]. To our knowledge, no study has addressed the
epidemiology of gut colonization by MDR bacteria and its
impact on the outcomes of alloSCT. Therefore,we decided to
answer this scientific question.
Material (or patients) and methods: We retrospectively
analyzed data on 115 alloSCTs performed at a single transplant
center.
Results: Pretransplant microbiology screening identified
colonization in 30% of cases. Colonization had a negative
impact on overall survival (OS) after alloSCT in univariate (34
versus 74% at 24 months, P = 0.0002) and multivariate (hazard
ratio 3.08, 95% confidence interval 1.6–5.94; P = 0.0007)
analyses (Fig 1). Non-relapse mortality (NRM) was significantly
higher in colonized patients than in noncolonized patients
(38% versus 10% at 24 months, P = 0.001). Colonized patients
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more frequently experienced bacteremia (40% versus 21%,
P= 0.049), and more deaths were attributable to infectious
causes in the colonized group (65 versus 28%, P = 0.041). We
observed a significantly higher incidence of grade 2–4 acute
graft-versus-host disease (aGvHD) in colonized patients than in
noncolonized patients (43 versus 22.5%, P = 0.049), especially
involving the gastrointestinal system (31% versus 15%,
P= 0.070).
Conclusion: We determined that gut colonization by MDR
bacteria decreases the OS of patients undergoing alloSCT by
increasing NRM and the incidences of systemic infection and
aGvHD. The gut colonization may serve as poor microbiome
diversity marker, but bigger studies are needed to investigate
this observations, which may have a great impact on alloSCT
procedure.
References: 1. Girmenia C et al. Infections by carbapenem-
resistant Klebsiella pneumoniae in SCT recipients: a nationwide
retrospective survey from Italy. Bone Marrow Transplant 2015;
50(2): 282-288. 2. Kim SB et al. Incidence and risk factors for
carbapenem- and multidrug-resistant Acinetobacter bauman-
nii bacteremia in hematopoietic stem cell transplantation
recipients. Scand J Infect Dis 2014; 46(2): 81-88. 3. Caselli D
et al. Multidrug resistant Pseudomonas aeruginosa infection in
children undergoing chemotherapy and hematopoietic stem
cell transplantation. Haematologica 2010; 95(9): 1612-1615. 4.
Roca I et al. The global threat of antimicrobial resistance:
science for intervention. New Microbes New Infect 2015; 6: 22-
29. 5. Mikulska M et al. Aetiology and resistance in
bacteraemias among adult and paediatric haematology and
cancer patients. Journal Infect 2014; 68(4): 321-331. 6. Shono Y
et al. Intestinal microbiota-related effects on graft-versus-host
disease. Int J Hematol 2015; 101(5): 428-437. 7. Manzo VE,
Bhatt AS. The human microbiome in hematopoiesis and
hematologic disorders. Blood 2015; 126(3): 311-318.
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Prospective monitorization of urinary BK and JC shedding
by quantitative PCR (qPCR) in recipients of Allogeneic
Stem Cell Transplants (allo-HSCT): Comparison between
pediatric and adult population
J. Zanabili1,*, M. P. Palomo1, A. P. González1, S. Melón2,
A. J. González1, S. González1
1Hematology, 2Microbiology, HUCA, Oviedo, Spain

Introduction: Polyomavirus infection is highly prevalent in
humans. The most known human polyomaviruses are BK virus
(BKV) and JC virus (JCV). Primary infection occurs during
childhood, remaining latent in the uroepithelium afterwards.
In HSCT recipients, polyomaviruses shedding and its associa-
tion with several disorders has been described while the
possible impact of age has not been established.
Material (or patients) and methods: We conducted a
prospective monitorization of urinary BK and JC shedding by
qPCR in 968 urine samples from 128 patients who underwent
135 allo-HSCT between January 2010 and December 2014.
Samples were collected at admission for transplant and weekly
until discharge. A comparison of polyomaviruses shedding
between a pediatric and an adult cohort was established.
Twenty out of 135 patients (14.8%) were children with a
median age of 8 years (range: 1-18) and the remaining 115
(85.2%) were adults with a median age of 52 years (range: 19-
68). In the pediatric group, there was a predominance of males
(75%) compare with 53.9% in the adult group. The most
prevalent baseline disease in both groups was acute leukemia
(65% in pediatrics versus 34.8% in adults). The majority of
pediatrics (70%) underwent matched unrelated-donor HSCT
compared to 50.4% of adults.
Results: BK viruria was demonstrated in 15 (75%) and 70
(60.9%), pediatric and adult patients respectively. No differ-
ences were seen between both groups regarding median time
to onset (day+6, range: -1 to +13 in pediatrics vs day+5.5,
range: -12 to +167 in adults). Median duration of BKV excretion

was 66 days (range: 4-128) in children and 20 days (range: 1-
554) in adults. No differences at first (log10 4.3 vs 4.4 copies/
mL) or maximum (log10 7.1 vs 6.9 copies/mL) BKV load
detection were found.
JC viruria was seen in 2 (10%) pediatric patients while 54 out of
115 (47%) adults presented urinary JC shedding. A significant
difference between both groups was found (P= 0.002). Median
time for first JCV detection was day +99.5, range: 17-182 vs
-6.5, range -12 to +347 in pediatrics and adults, respectively
(P = 0.032). Median duration of JCV excretion was 55.5 days
(range: 1-111) in children compared to 27.5 days (range: 1-535)
in adults. No differences at first (log10 3 vs 4.6 copies/mL) or
maximum JCV (log10 5.6 copies/mL for both groups) load
detection were found.
Conclusion: 1) BK shedding in urine was frequent in our series
of allo-HSCT recipients. 2) JC shedding in urine was frequent in
adults and rare in pediatric population. 3) A clear difference in
time of onset of JC shedding was found between both groups.
4) Both polyomaviruses excretion seems to last longer in
children. 5) Further analyses need to be conducted to establish
the cause and meaning of these differences and the possible
role in the development of cystitis and other disorders in HSCT
recipients.
Disclosure of Interest: None declared.
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Infectious complications and long-term outcome of HIV-1
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Introduction: Haematological malignancies (HM) continue to
be a leading cause of death in HIV-positive patients (pts) in the
HAART era. We describe our single institution experience in
Autologous Stem Cell Transplantation (ASCT) in HIV-1 infected
patients with high-risk or relapsed HM, focusing on 1st-year
infectious complications and long-term outcome.
Material (or patients) and methods: We retrospectively
reviewed 28 ASCT procedures performed between 2000-2015.
Patient characteristics are described in table 1. BEAM
conditioning regimen was the most commonly used. All pts
were on ART. Antimicrobial prophylaxis consisted of a
quinolone (received by 63% of pts), antifungals (fluconazol
or micafungin, 66%), acyclovir (100%) and cotrimoxazole
(100%). All transplants were completed in a tertiary hospital
JACIE-accredited SCT unit.
Results: A median count of 3,3x10e6/kg PBPCs were infused (r:
1,7-7,5). Mucositis was the most common toxicity (stomatitis
71% of pts; GI 42%), but it was graded 3-4 in only 3 cases.
G-CSF support was routinely used, from day+7 until engraft-
ment. Median days (d) to neutrophil engraftment was 14 (r: 10-
33). Median admission length was 32d (r: 22-90). Reconstitu-
tion: Median CD4+ Pre-T: 180 cells/uL (r: 8-702), day 100: 171
(34-372), 1 year: 276 (200-721); CD8+ Pre-T: 578 (r: 78-1960),
day 100: 1141 (108-2106), 1 year: 1092 (504-2400). Febrile
neutropenia was universal. The pre-engraftment (pr-e) period
was characterized by bacterial infections (i.e: 2 Streptococcus sp
bacteremias, several CNS and GN rods CVC-related bacter-
emias, 4 Clostridium difficile infections, 1 UTI due to
Enterococcus sp and 2 fatal septic episodes, one possibly due
to Stenotrophomonas maltophilia and the other by Rothia
mucilaginosa). Fungal infections were uncommon and cen-
tered in the pr-e phase (thrush, 2 oesophageal candidiasis, 1
probable IFD [pulmonary Aspergillosis] and a non-viable
filamentous mold was isolated from the post-mortem spleen
tissue culture after a septic death). Broad-spectrum antifungal
therapy was started in 54% of pts (empirical/preemptive). Viral
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infections were common and usually delayed (pr-e: 3 CMV
reactivations. o100d: 9 CMV, 1 EBV and 2 VZV reactivations.
4100d: 3 CMV reactivations, 1 CMV disease-retinal necrosis
and 3 episodes of shingles). ART was discontinued during the
early post-transplant (pos-T) period in 25% of pts. HIV viral
load bleeps were seen in 35% of pts (mainly at 1st month) and
1 pos-T virological failure was diagnosed. One Strongyloidiasis
case was detected in the 4100d period. Median follow-up:
74 months (r: 23-183). Five pts died during the first year pos-T
(2 infection-related deaths and 3 relapses). One-year overall
survival (OS) was 81%. Three more pts died during follow-up: 1
due to a septic shock 2 years pos-T, one of a MDS diagnosed 4
years pos-T and the other patient died of lung cancer. 5-year
OS was 77% (CI 95%: 62-93). Currently 15 pts of the cohort
(55%) are still alive, 5 have relapsed (4 of whom died) and 5
have been lost to follow-up. Six pts have developed secondary
tumors.
Conclusion: ASCT has been proven as a feasible and effective
therapy for HIV pts with HM. In our experience, infectious
complications are not scarce, but long-term survival is
achievable and considering the increasing life expectancy of
HIV population, it should be a mandatory approach when
otherwise indicated.
Disclosure of Interest: None declared.
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Introduction: Neurological complications (NC) are commonly
seen after allogeneic stem cell transplantation (SCT) but little is
known about the impact of the stem cell source on the
incidence, characteristics and outcome of NC in patients
undergoing SCT.
Material (or patients) and methods: All 709 consecutive
adults receiving an HLA-matched sibling transplantation (MST)
(343 patients) or umbilical cord blood transplantation (UCBT)
(366 patients) between January 2000 and May 2014 were
included. NC were defined as any neurological event that
occurred after the start of the conditioning regimen and
before relapse or progression. NC were classified in different
categories according to the final diagnosis, including central
and peripheral nervous system involvement.
Results: Median age was 38 years (range, 13-65) and 44 years
(range, 14-67) in patients receiving UCBT and MST, respec-
tively (Po0.001). Most patients had AML/SMD (49%) or ALL
(23%). The conditioning regimen was myeloablative (MAC) in
494 patients (67%), and was more frequent in the UCBT cohort
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(78% versus 62% in MST, P40.001). Median follow up of
surviving patients was 60.6 months (range, 6.7-170.5).
Overall, 166 NC events were documented in 132 patients and
are described in Table 1 according to the type of transplant.
The most frequent events were encephalopathy (24%), CNS
infection (20.5%) and neuropathy (14%). The main neurologi-
cal complication in the MST group was the encephalopathy
(25%) and in the UBCT group it was the CNS infection (27%).
The median time to NC was 51 days (range, -4-2270).
Cumulative incidence risk of developing at least 1 episode of NC
at 5 years was 18%, being 25% and 13% after UCBT and MST,
respectively (p40.001). The 5-y CI of CNS infection was 4.8%,
1.5% in MST and 8.3% in UCBT (p40.001). 35% of all the
infections were fungal. The 5-y CI of encephalopathy was 4.1% in
MST and 7.3% in UCBT (P=0.07). In multivariable analysis type of
SCT (HR 2.3, 95% confidence interval 1.6-3.3, P40.001) and
patient´s age (HR 1.9, 95% confidence interval 1.4-2.8, P40.001)
were independently associated with the risk of developing NC.
Overall survival at 5 years was 16% in patients who developed
NC (16%) and 43% for those who did not (p40.001).

Distribution N (%)

MST UCBT P

Total 61 105
Central Nervous System 41 (67) 84 (80) 0.09
Stroke 5 (8) 8 (8) 0.84
CNS infection 6 (10) 28 (27) 0.01
- Toxoplasma 1 (2) 3 (3) 0.3
- Fungal 1 (2) 11 (11) 0.65
- Viral 1 (2) 8 (8) 1
- Bacterial 1 (2) 2 (2) 0.7
- Other 2 (3) 4 (4) 0.03
Post-transplant
lymphoproliferative disorder

0 4 (4) 1

Posterior reversible
encephalopathy syndrome

1 (3) 4 (4)

Encephalopathy 15 (25) 25 (24)
Isolated seizures 2 (3) 6 (6)
Headache 10 (16) 6 (6)
Myelopathy 2 (3) 3 (3)
Peripheral nervous system 20 (33) 21 (20) 0.09
Peripheral neuropathy 7 (12) 12 (11) 1
Myopathy 13 (21) 9 (9) 0.03

Conclusion: NC were relatively common complications after
SCT, specially infections, encephalopathies and peripheral
nervous system complications. NC were more frequent after
UCBT compared to MST, mainly due to an increased rate of
infections. NC were associated with high mortality rate and
poor survival. Older age was also associated with an increased
risk of NC.
Disclosure of Interest: None declared.

P187
Comorbidity and autologous stem cell transplantation for
hematological malignancies: 15 years experience and
results
A. Pivkova Veljanovska1,*, S. Genadieva Stavrik2, Z. Stojanoski1,
L. Chadievski1, L. Cevreska2, S. Trajkova2, I. Panovska Stavridis2,
B. Georgievski1
1BMT Unit, 2University Clinic for Hematology, Skopje, Skopje,
Macedonia, The Former Yugoslav Republic Of

Introduction: Pretransplant assessment of success from
treatment with autologous transplantation is an important
part in mortality stratification after this therapeutic approach.

Despite the advantages in contemporrary standards for stem
cell mobilization, quantification of autologous grafts by CD34+
enumeration and implementation of standards for improve-
ment of posttransplant supportive care, the risk of early
posttransplant relapse and/or death still remains with theis
treatment option.
Material (or patients) and methods: the initially designed as
retrospective-prospective included 263 patients with hemato-
logical malignancies treated with autologous transplantation
from 2000-2015. All patiets were assesed before transplant for
comorbidities. The aim of the study was development and
validation of prognostic model for treatment with autologous
transplantation in patients with hematological malignancies in
which both comorbidity assessment and factors affecting stem
cell mobilization, cryopreservation and quality of autologous
graft, will promote a valide algorythm in risk startification of
mortality and early relapse 1 to 3 years aftertransplant.
Results: analysis of stem cell mobilization showed ( p40.0001)
for higher number of days with aplasia and apheresis, lower
number of WBC in peripheral blood before the start of
mobilization ( p40.05), lower values of Hb, WBC, Plt on day of
apheresis( p40.0001), higher percent of lymphomonocytes in
peripheral blood on day of apheresis( p40.0001) and higher
number of hospital days ( p40.0001) in the group mobilized
with chemotherapy and G-CSF comparing to G-CSF alone.
Cryopreserved PBSC are an effective stem cell source during
autologous transplantation with shorter engraftment period
( p40.001), higher CD34+cells/kg ( p40.0001) and MNC/kg
(P = 0.006), shorter hospital stay (P= 0.047), less microbiology
isolates (P= 0.005), less transfusions of Er (P = 0.017) and lower
need for parenteral antibiotics ( p40.001) than patients
transplanted with BM as source. Factors that affect OS in
autologous recipients were: HCT-CI, Karnofsky score, number
of MNC/kg and time from diagnosis until transplant ( p40.05).
Factors that affect TRM/NRM arw HCT-CI, ECOG, Karnofsky
number of hospital days and body weight.( p40.05).
Conclusion: Conclusions: integrating of clinical pretransplant
variables that so far were analysed as independent survival
predictors, as well as addition of laboratory variables that can
predict treatment outcome, in one multifactor prognostic
model, with this study confirmed to be the future strategy for
better patient selection and prediction of expected posttrans-
plant outcome after autologous transplantation.
References: Sorror M, Storer B, Sandmaier BM, et al. Hema-
topoietic cell transplantation-comorbidity index and Karnofsky
performance status are independent predictors of morbidity
and mortality after allogeneic nonmyeloablative hematopoie-
tic cell transplantation. Cancer. 2008;112:1992-2001.
Saad A, Mahindra A et al. Hematopoietic cell transplant
comorbidity Index is predictive of survival after autologous
Hematopoietic cell transplantation in multiple myeloma. Biol
Blood Marrow Transplant; 20(2014):402-408.
Disclosure of Interest: None declared.

P188
Platelet refractoriness a complication for bone marrow
transplant
A. Sheikh1,*, F. Usman2
1Blood Bank, DIMC, Karachi, 2Hematology, Civil Hospital,
Hyderabad, Pakistan

Introduction: Sickle cell Disease(SCD) patients are prone to
produce alloantibodies due to frequently transfused whole
blood, absence of immunosuppressive therapies and
functional asplenia which appears in early stages of
illness.1Pakistan has a transplant mortality rate (TRM) of
22.7% in patients with hematological disorders.2 Whereas,
median life expectancy for SCD is 42 to 48 years.3Platelet
refractoriness (PR) is the repeated failure to obtain satisfactory
responses to platelet transfusions. Blood products prepared
with standard techniques carry leukocytes along with red
blood cells and platelets. As a result of contamination these
leukocytes can produce a wide variety of adverse effects
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including PR, transmission of infections, immunosuppression,
non-hemolytic transfusion reactions and Graft Versus Host
Disease. Use of leukoreduced blood for the prevention of PR is
a grey area in Pakistan due to its cost and absence of relevant
studies AIMS: Determine the development of alloantibodies in
SCD patients with multiple transfusions and analyze the
alloimmunization rate after the transfusion of blood with and
without leukoreduction.
Material (or patients) and methods: 21 previously transfused
(A) and 18 newly diagnosed(B) patients were recruited from
outpatient department, Civil Hospital Karachi. Lyari (suburb
area) has incidence higher comparatively due to their specific
ethnicity. We provided the leukoreduced blood to the new
patients. Blood samples were collected from patients after a
year (425 transfusions each) and kept at -200C until use.

Detection of platelet specific IgG antibodies were performed
with solid phase red cell adherence assay (SPRCA). In order to
have 80% power we demonstrated with 95% confidence (P
o .05) with 5% chances of error. Statistical analysis was
performed with a two- tailed Fisher’s exact test.
Results: 12 patients (57%) from A and 1 patients (5.5%) from B
were found to be positive with alloantibodies.
Conclusion: Leucodepletion is suggested to prevent PR for
future candidates for BMT to reduce their complications.
References: 1. Vichinsky EP, Earles A, Johnson RA, Hoag MS,
Williams A: Alloimmunization in sickle cell anemia and
transfusionof racially unmatched blood. N Engl J Med
23:1617, 1990. 2 Shamsi TS, Irfan M, Ansari SH, et al. Allogeneic
peripheral blood stem cell transplantation in patients with
haematological malignancies. Journal of the College of
Physicians and Surgeons--Pakistan: JCPSP. 2004;14. 3 Platt
OS, Brambilla DJ, Rosse WF, Milner PF, Castro O, Steinberg MH,
Klug PP: Mortality in sickle cell disease. Life expectancy and
risk factors for early death N Engl J Med 3301639, 1994.
Disclosure of Interest: None declared.

P189
Safe transfusion with leukoreduction and additive
solutions a tool for risk free bone marrow transplant
A. Sheikh1,*, F. Usman2
1Blood Bank, DIMC, Karachi, 2Hematology, Civil Hospital,
Hyderabad, Pakistan

Introduction: Pakistan is one of 77 countries that faces blood
donation ratio o1% of its total population, 87 blood banks in
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Karachi are insufficient to fulfill the demand in this mega city1.
Inappropriate use of blood and costly preservative results in
40% shortage of supply1. Plasma separation during compo-
nents preparation causes nutrient depletion necessary for the
RBCs survival, results in loss of RBCs viability due to; low pH,
glucose, ATP, 2,3-diphosphoglycerate (2, 3-DPG) levels and
raised lactic acid2. Rrisks include infection, organ failure, and
mortality3. AS contains glucose for ATP generation by
glycolytic pathways, adenine maintains ATP, citrate (calcium
chelator) inhibits coagulation and sodium di-phosphate for
pH4. AIM: To determine the effect of AS (phosphate-adenine-
glucose-guanosine-gluconate-mannitol [PAGGGM], saline-
adenine-glucose-mannitol [SAGM], Adsol, Optisol on the
in vitro quality of leukoreduced packed RBC units (pRBC)
stored for 42 days and efficacy of filters.
Material (or patients) and methods: 500 ml of blood
collected from 8 donors each into 70 mL of citrate-
phosphate-dextrose (CPD) solution, and were leukoreduced
by Acrodisc WBC Filter. Donors pRBC divided into 4 bags each
with different AS and stored for 42 days at 4 °C and evaluated
at intervals. Variables included pH,PCV,hemolysis,lactate,glu-
cose, K+,Na+,ATP,and 2,3-DPG concentrations. ANOVA applied
for comparison of parameters, independent T test for
correlation. Pearson correlation coefficient (r) applied with
SPSS statistical software version 16.0 for windows.
Results: Concentrations of pH,glucose,2,3-DPG, and ATP
decreased lactate, sodium, and potassium and hemolysis
increased (P o .05). pH maintained by PAGGGM was higher in
week 3 comparatively.
Conclusion: During the first 21 days of storage all AS used
gave satisfactory results based on the degree of hemolysis,
and on ATP and 2, 3-DPG concentrations. When compared
with day 1 values, significant changes were seen in these
variables by day 42 with all AS.
References: 1.http://prcs.org.pk/prcs/?P= 1046 (PRCS on
November 13th, 2014) 2 Beutler E, Kuhl W. volume control
of erythrocytes during storage- the role of mannitol transfu-
sion. 1988;28(4): 353-7[PubMed: 3133847] 3. Daryl J. Kor*,
Camille M Van Buskirk, OgnjenGajic Mayo Clinic, Rochester,
MN, USA Bosnian journal of medical sciences 2009; 9
(supplement 1): S21-S27) 4.http://www.mahasbtc.com/preser-
vation-and-storage-blood.
Disclosure of Interest: None declared.
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C-reactive protein (CRP) prior to myeloablative allogeneic
haematopoietic stem cell transplantation is associated
with early and long term survival to five years
A. Patel1,2,*, R. Szydlo2, H. Auner2, A. Chaidos3, I. Gabriel3,
D. MacDonald3, D. Milojkovic3, E. Kanfer3, A. Karadimitris2,
A. Rahemtulla3, E. Olavarria3, J. Apperley2, J. Pavlu3
1Targeted Therapy, Institute of Cancer Research, 2Centre for
Haematology, Imperial College London, 3Centre for Haematol-
ogy, Imperial College Healthcare NHS Trust, London, United
Kingdom

Introduction: There is a clinical need to improve the selection
of patients for allogeneic stem cell transplantation. C-reactive
protein (CRP) is an emerging biomarker that may be
associated with inferior outcomes post allogeneic stem cell
transplantation. However, it is unknown whether CRP is
independent to the haematopoietic cell transplantation
comorbidity index (HCT-CI) and or the European Group for
Blood and Marrow Transplantation (EBMT) score.
Material (or patients) and methods: We tested whether an
elevated CRP ≥10 mg/l prior to MAC can independently
identify patients with excess non-relapse mortality (NRM) at
100 days and overall survival (OS) at five years.
A single centre adult cohort from 1993 to 2011 that received a
myeloablative conditioned (MAC) haematopoietic stem cell
transplant was identified at Hammersmith Hospital, Imperial
College Healthcare NHS Trust. Pre-MAC serum CRP levels were
routinely measured as part of patient care at a median of
11 days (range 7-30) before transplantation.
Results: In 253 patients with a median age of 37 years (range
17-63), NRM at 100 days was 19.6% (95% CI 18-22) and OS at
five years was 38.9% (95% CI 33-45). We validated the HCT-CI
and EBMT score in our cohort. Patients with a CRP ≥ 10 mg/l
experienced NRM of 35.0% (95% CI 30-41) and OS of 27.5%
(95% CI 19-39). Compared to patients with a normal CRP, this
corresponds to excess NRM of 22.2% ( p40.001) and reduced
OS of 16.7% ( p40.001). An elevated CRP was independently
associated with NRM and OS in a multivariate Cox regression
model that retained HCT-CI and EBMT disease stage, but
rejected the aggregated EBMT score. We have constructed a
new CRP score to separate patients using four factors for NRM
and OS, respectively (Table I). Of additional clinical importance,
CRP was also independently associated with NRM and OS in
patients with a low risk HCT-CI of 0-2.
Table I. Multivariate Cox regression model of co-variates. The
hazard ratio (HR) and 95% confidence intervals (CI) are
presented. A CRP score was constructed, with each indepen-
dent variable given a score of 1: CRP ≥10 mg/l, HCT-CI ≥ 3, late

Non-relapse mortality (NRM) at 100 days Overall survival (OS) at five years

Co-variate factor Patients NRM HR (95% CI) p-value Patients OS HR (95% CI) p-value CRP score

CRP level
o10 mg/l 159 1 0.002 163 1 o0.001 1
≥10 mg/l 78 2.47 (1.4-4.4) 79 1.95 (1.4-2.7)

HCT-CI
0-2 179 1 0.014 183 1 0.011 1
≥ 3 58 2.49 (1.2-5.3) 59 1.64 (1.1-2.4)

EBMT disease stage
Early or Intermediate 195 1 0.007 199 1 0.001 1
Late 42 2.31 (1.3-4.3) 43 1.94 (1.3-2.9)

Recipient CMV IgG
Not detected 100 1 0.007 Not retained within the OS model 1
Detected 137 2.39 (1.4-4.5)
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EBMT disease stage, and recipient CMV IgG sero-positivity. The
maximum score for NRM is 4, and that for OS is 3.
Conclusion: We report for the first time that an elevated CRP
level of ≥ 10 mg/l prior to MAC allogeneic stem cell transplant
is independently associated with NRM at 100 days and OS at
five years, even in patients identified as low risk by the HCT-CI
and EBMT score. We confirm that CRP is a robust biomarker
that should be integrated into existing risk assessment tools
when considering patients for myeloablative conditioned
allogeneic stem cell transplantation.
Disclosure of Interest: None declared.

P191
Inability to return to work and need for work disability
pension among long term survivors of HSCT
A. Tichelli1,*, S. Gerull1, A. Holbro2, A. Buser2, J. Halter1,
J. Passweg1
1Hematology, 2Transfusion center, University Hospital Basel,
Basel, Switzerland

Introduction: Return to work or equivalent belongs to one of
the critical goals of HSCT. However, physical and mental late
effects may impede return to normal activity after HSCT. In
case of inability to work, patients may need work disability
pension to assure a reasonable livelihood. The aim of this
study is to evaluate inability to work and need for work
disability pension among long-term survivors of HSCT and to
analyze possible determinants for need of social support.
Material (or patients) and methods: Retrospective, single
center cross-sectional study including all HSCT patients
surviving ≥ 5 years, and seen at the outpatient clinic between
January 2013-August 2015. The prevalence of the occupational
status (return to work, inability to work, work disability
pension), and the reasons for need of disability pension were
evaluated.
Results: 250 long-term survivors were seen during the study
period. Four were excluded because of a lack of data on
occupational status, 43 because they were retired at study-
time. Of the 203 evaluable patients median age at HSCT was
36y, and at time of the study control 50y; time interval
between HSCT and study control was 12y; 116 patients were
males, 177 had allo-HSCT, 187 a malignant disease. At time of
the study, 156 (77%) had an occupational status, 47 (23%)
were unemployed. From the 156 patients who returned to
work, 78 had full-time job, 26 reduced-time work by personal
choice, 44 reduced-time work for medical reasons, 8 were
housewives. According to the national statistics, among all
insured individuals aged between 18 and 65 years, 3.4 to 4.0%
are annuitants of work disability pension. 76/203 (37%) long-
term HSCT-survivors obtained work disability pension. None of
these 76 survivors had full-time job: 33 had returned to part-
time employment, 41 were not working, 2 did not find a job.
Among the 127 patients without work disability pension, 107
(84%) were full-time working, 16 (13%) had part-time, and

4 (3%) no employment ( p40.001). Patients with disability
pension were significantly older at time of HSCT and at study
time, had a shorter interval since HSCT, were more often living
alone (not married, no partner), had more often Karnofsky
score o70% and chronic GVHD of any degree, had more
physical and mental active late effects, and higher score of
fatigue, compared to the patients without disability pension. In
contrast, gender, type of HSCT, primary disease, having
children or not, and smoking did not differ between both
groups.
Factors associated with need of work disability pension
Conclusion: 37% of long-term survivors need social financial
support to manage day-to-day life. Older age at HSCT and at
study time, living alone, poor physical or mental health
condition and fatigue are possible determinants predicting
need of social and financial support even long time after HSCT.
These findings underline once more the importance of
screening for chronic health condition and undertaking
preventive measures in long-term survivors after HSCT.
Disclosure of Interest: None declared.

P192
Reduced intensity conditioning and male gender are
associated with increased cardiac-related mortality in
patients undergoing allogeneic stem cell transplantation
A. Natale1,*, S. Santarone1, P. Olioso1, G. Papalinetti1, S. Angelini1,
P. Di Bartolomeo1
1Hematology, BMT Center, Ospedale Civile, Pescara, Italy

Introduction: Transplant-related mortality (TRM) is still a
major concern in patients receiving allogeneic SCT. Little is
known about the impact of cardiac mortality on post-
transplant outcome. The aim of this study was to assess the
incidence and risk factors of cardiac-related mortality (CRM) in
patients receiving allogeneic SCT for both malignant or
nonmalignant hematological disorders.
Material (or patients) and methods: We retrospectively
evaluated 876 consecutive patients (males 484, 55%) who
were transplanted in our Institution from January 1982 to
December 2014. The median age at transplant was 31 (1-71)
years. Six hundred eighty four patients (79%) were affected by
malignant hematological disorders and 392 (21%) by non-
malignant diseases. Six hundred twenty four patients (71%)
were transplanted from HLA identical sibling donors, 150
(17%) from unrelated donors and 102 (12%) from haploiden-
tical family donors. Stem cell source was BM in 627 (72%)
patients, PBSC in 241 (27%) and CB in 8 (1%). Myeloablative
conditioning regimen (MAC) was used in 763 (87%) patients
and reduced intensity conditioning (RIC) regimen in 112 (13%).
b Thirty (3.4%) patients died early after transplantation and
were not evaluable for engraftment. Graft failure occurred in
20 (2.3%) patients. Full donor engraftment was achieved in
826 (94,3%) patients. Grade I-IV acute GvHD and limited or
extensive chronic GvHD occurred in 349 (40%) and 171 (19%)
patients.
After a median follow-up of 16 (1-34) years 456 (52%) patients
are living and doing well. Four hundred twenty patients (48%)
died, 239 (27.3%) due to transplant-related causes and 181
(20.7%) due to disease relapse. Cardiac complications were the
leading cause of death in 18 (2.1%) patients (7.5% of all
transplant-related causes of death). They occurred in 16 males
and 2 females who had a median age of 25 (9-64) years. We
recorded 12 congestive heart failure, 3 myocardial infarction, 1
endocarditis, 1 myocarditis, 1 dilated cardiomyopathy. Median
day of occurrence of fatal cardiac event was day +72 (range
1-10357) with 13 out of 18 events occurring before day 180.
The 5- yr and 30- yr cumulative incidence (CI) of CRM was 1.8%
and 2.8% respectively after SCT. We analyzed the impact of
age, gender, diagnosis (malignant vs nonmalignant disease),
previous therapy with anthracyclines, type of conditioning
(MAC vs RIC) and occurrence of acute or chronic GvHD on
CRM. In univariate analysis male gender and RIC regimen were
statistically associated with increased CI of CRM (2.9% vs 0.5%,

Variable no
pension

work disability
pension

p

n = 127 n = 76

Median age o0.001
at HSCT 31 41
at study 47 53

Interval between HSCT –
control

14 10 0.009

Karnofsky ≤ 70 18 (14%) 66 (87%) o0.001
cGVHD at study 34 (45%) 37 (29%) 0.027
Living alone 25 (33%) 27 (21%) 0.068
≥ 4 active late effects 33 (29%) 41 (56%) o0.001
Morbidity score ≥ 3 33 (27%) 42 (56%) o0.001
Fatigue score ≥ 3 13 (10%) 47 (62%) o0.001
Mental problems 20 (16%) 35 (47%) o0.001
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P= 0.009 and 4.4% vs 1.4%, P= 0.003 respectively). Adjusted
multivariate analysis confirmed that male gender and RIC
regimen were associated with increased CRM (HR 6.36, 95%CI
1.46-27.2, P = 0.013 and HR 3.54, 95%CI 1.3-9.2, P = 0.012
respectively). Age alone was not significantly associated with
higher CRM both in univariate and multivariate analysis.
Moreover in multivariate analysis patients aged≤51 years who
received RIC regimen had an higher CRM as compared to that
of patients aged≤51 years who received a MAC regimen
(HR 4.09, 95% CI 1.17-16.06, P= 0.03).
Conclusion: In conclusion, in this retrospective study cardiac
complications were the leading cause of death in 2.1% of 876
allotransplanted patients. Male gender and RIC regimen were
factors impacting on CRM both in univariate and multivariate
analysis.
Disclosure of Interest: None declared.

P193
Quality of life in long-term survivors after Allogeneic
Hematopoietic stem cell Transplantation
B. Lopez Pereira1,*, S. García Avila1, M. Celis1, L. Yañez1,
A. Bemudez1, M. Jimenez Paiz1, R. Lobeira1, A. Insunza1,
M. Colorado1, M. Lopez Duarte1, M. Sanchez Escamilla1,
A. Casado1, C. Richard1, E. Conde1
1Hematology, University Hospital Marques de Valdecilla, santan-
der, Spain

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (Allo-TPH) is a curative treatment in many hematologic
diseases, but it is associated with late effects which can
decrease the Quality of life (QoL). As the number of long-term
survivors after Allo-TPH increases progressively, QoL becomes
a major concern.
Aims: To assess health-related QoL in long-term survivors (at
least 5 years) after Allo-TPH and identify QoL related-factors.
Material (or patients) and methods: In our centre 307
patients underwent Allo-TPH between the years 2000 and
2010: 158 (51,5%) were alive at the time of the study. We
evaluated 102 patients in complete remission, and older than
18 years at enrollment, in a cross-sectional study; 56 were
excluded (52 lost for contact, 4 relapsed). Patients’ character-
istics are shown in Table 1. Median follow-up was 8 years (IQR
7-12). QoL was assessed by telephonic interview using 2
validated questionnaires: EQoL-5D-5 L (5 items of general QoL
and Analogic Visual Scale-VAS) and FACT-BMT (40 specific
items divided in 5 areas: Physical-PWB, Functional-FWB, Social-
SWB, Emotional-EWB and Bone Marrow tranplantation Sub-
scale-BMTS). Minimun and maximun scores are: Total (0-148),
PWB (0-28), SWB (0-28), EWB (0-24), FWB (0-28) and BMTS (0-
40). Some additional items related to working activity and use
of chronic drugs were included.

Results: EQoL-5D-5 L analysis: Median VAS score was 80 (range
30-100). There were no statistical differences in QoL-INDEX*100
(all groups of age) between transplanted patients and the
general population. FACT-BMT analysis: Total Score mean was
121 (44-147). Mean Score in specific areas was: PWB 23 (2-28),
SWB 24 (11-28), EWB 20 (2-24), FWB 22 (3-28) and BMTS 32 (16-
40). Age at Allo-TPH (18-44 vs 45-80 years) was statistically
associated with PWB score (26 vs 24 P= 0,002) and FWB score
(25 vs 22 P= 0,046) but no differences were found in EWB, SWB,
BMTS and total score. Regarding gender, women had better
FWB score (25 vs 22 P= 0,044). The presence of chronic GvHD
was related with lower PWB score (24 vs 26 P= 0,004). Use of
chronic drugs was associated with lower QoL in every area (total
score 135 vs 125 P= 0,002). We did not find statistical
differences associated with factors like conditioning regimen,
donor type, progenitor source or use of ATG. Regarding working
activity, 53 patients (52%) were employed, 2 (2%) unemployed,
24 (23,5%) retired and 23 (22,5%) unfitted for work.
Conclusion: In our series, comparing trasplanted patients with
the Spanish general population there are no statistical
differences in QoL evaluated by EQoL-5D-5 L. Long-term
survivors after Allo-TPH have a good QoL measured by
FACT-BMT and EqoL-5D-5 L. Age at Allo-TPH (under 44 years),
gender (female), absence of chronic GvHD and not taking
chronic drugs are associated with better QoL.
Disclosure of Interest: None declared.
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Defibrotide for the prevention and treatment of hepatic
veno-occlusive disease after hematopoietic stem cell
transplantation; A single center experience
B. Antmen1,*, I. Sasmaz2, B. Karagun1, M. Serbest1
1Pediatric Bone Marrow Transplantation Unit, Adana Acibadem
Hospital, 2Pediatric Hematology, Cukurova University, Adana,
Turkey

Introduction: Hepatic veno-occlusive disease (VOD) is a
common and serious complication of hemotopoietic stem cell
transplantation (HSCT) in children. We aimed to assess
prospectively the use of prophylactic defibrotide in pediatric
patients undergoing HSCT.
Material (or patients) and methods: In this study, 76 patients
who underwent HSCT were given defibrotide prophylaxis as
25 mg/kg per day in four divided intravenous infusions over
2 h, starting on the same day as the pretransplantation
conditioning regimen. The mean duration of use of defibrotide
is 20 days as a prophylaxis.
Results: In this study, 76 patients were recruited, 53 male
patients and 23 female patients, with the average of
9.3 years, range 1-20; 4% infants, 55% children and 41%
adolescent. There were 33 patients with thalassemia major,
30 patients with leukemia, 7 patients with aplastic anemia,
one patient with Diamond Blackfan anemia, two patients
with congenitale dyserythropoetic anemia, one patient with
osteopetrosis, one patient with famial hemophagocytic
lymphohistiocytosis, and one patient with Kostman syn-
drome. All transplants were allogeneic. No serious side
effects were seen. In eight patients developed clinical VOD
(Seattle criteria). In these patients, defibrotide dose was
increased to a treatment dose of 40-60 mg/kg per day. One
infant patient with Kostman syndrome and one patient with
aplastic anemia died due to hepatic and pulmonary veno-
occlusive disease. After 24 months of follow up, 6 patients
who developed VOD are being well and no patient have
transplant related complications.
Conclusion: Hepatic veno-occlusive disease, which is caused
by hepatocyte and sinusoidal vessel endothelium damage, can
ocur early after HSCT, and in its severe form, may lead tol iver
faillure, hepatorenal syndrom, portal hypertension, and
eventually death from multiorgan faillure. In this prospective
study, we demonstrated that the use of defibrotide is safe and
effective in preventing and treating VOD in pediatric patients
at high risk.
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Incidence, mortality and risk factors of Pediatric Intensive
Care Unit admissions after hematopoietic stem cell
transplantation
M. Pillon1, A. E. Contin1, A. Amigoni2, E. Calore1, M. Tumino1,
E. Carraro1, C. Mainardi1, A. Marzollo1, M. Gabelli1, S. Varotto1,
A. Pettenazzo2, M. Cattelan3, G. Basso1, C. Messina1,*
1Dept. SDB, PEDIATRIC HEMATO-ONCOLOGY UNIT, UNIVERSITY
OF PADOVA, 2Dept. SDB, Pediatric Intensive Care Unit, 3Depart-
ment of Statistical Science, University of Padova, Padova, Italy

Introduction: Recent studies have reported an improved
outcome over the years for children, adolescents and young
adults (CAYA) undergoing hematopoietic stem cell transplan-
tation (HSCT) and then admitted to Pediatric Intensive care
Unit (PICU). This is due to the advances in the transplant
procedures and in the supports delivered in the PICU (e.g. non
invasive ventilation).1,2 Nevertheless, the rate of mortality
is still high, especially when invasive ventilation (IV) and
continuous renal replacement therapy (CRRT) are needed.
3 The main purpose of this retrospective study was to describe
incidence, causes and outcome of PICU admissions of CAYA
who underwent HSCT in HSCT Unit of Padova. Furthermore,
we analyzed risk factors predisposing to PICU admission and
factors associated with PICU mortality..
Material (or patients) and methods: We evaluated data of
512 CAYA (0-23 years) who received HSCT in our HSCT Unit
from January 1998 to April 2015.
Results: 3-year cumulative incidence of PICU admission was
13.5% (95% CI: 10.5%416.5%). The main causes of PICU
admission were: respiratory failure (36%), failure of different
organs and apparatus (16%) and sepsis (13%). 57.1% of
patients died in the PICU. The overall 90- day probability of
survival after PICU admission was 34.3% (95% CI 24.8-47.4).
Factors predisposing to PICU admission were: hematologic
disease at diagnosis (P = 0.001), allogenic HSCT ( p40.001),
total body irradiation (P= 0.002), receiving41 HSCT (P = 0.006)
in univariate analysis; allogenic HSCT (P = 0.019) and 41 HSCT
(P= 0.021) in multivariate analysis.
Characteristics significantly associated with mortality were:
male gender (P= 0.019), 41 HSCT (P = 0.016), mismatched
HSCT (P= 0.002), relapse before PICU admission (P = 0.018),
infections/reactivations at PICU admission (P= 0.021), hepatic
failure at admission (P= 0.004) or during PICU course
(P= 0.001), acute respiratory distress syndrome (ARDS) at
admission (P= 0.003) or in PICU ( p40.001), need of IV
( p40.001), need of CRRT (P= 0.034), Aspergillus infection at
admission (P = 0.005) or in PICU (P= 0.013), septic shock in
PICU (P= 0.005), multiple organ failure in PICU ( p40,001),
need of external cardiac massage ( p40.001).
Factors still significant in multivariate analysis were: mismatched
HSCT (P=0.011), relapse (p40.001), ARDS at PICU admission
(P=0.012), hepatic failure at admission (P=0.021), IV (p40.001).
Conclusion: A considerable amount of CAYA undergoing
HSCT still develop complications that require PICU admission,
with a high mortality rate. A closer cooperation between
hematologists and intensivists could improve the overall
survival after PICU admission.

References:1 Chima RS, Daniels RC, Kim MO, Li D, Wheeler DS,
Davies SM, Jodele S. Improved outcomes for stem cell
transplant recipients requiring pediatric intensive care. Pediatr
Crit Care Med 2012 Nov;13(6):e336-42.
2 Aspesberro F, Guthrie KA, Woolfrey AE, Brogan TV, Roberts JS.
Outcome of pediatric hematopoietic stem cell transplant
recipients requiring mechanical ventilation. J Intensive Care
Med 2014;29(1):31-7.
3 van Gestel JP, Bierings MB, Dauger S, Dalle JH, Pavlicek P,
Sedlacek P, Monteiro LM, Lankester A, Bollen CW. Outcome of
invasive mechanical ventilation after pediatric allogeneic
hematopoietic SCT: Results from a prospective, multicenter
registry. Bone Marrow Transplant 2014 Oct;49(10):1287-92.
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Eltrombopag after allogeneic hematopoietic cell
transplantation in a case of graft failure and systematic
review of the literature
J. Dyba1, A. Tinmouth2, C. Bredeson3, J. Matthews1, D. Allan3,*
1Medicine, Queen's University, Kingston, 2Medicine, University of
Ottawa, 3Blood and Marrow Transplantation, Ottawa Hospital
Research Institute, Ottawa, Canada

Introduction: Late graft failure after allogeneic hematopoietic
cell transplantation (HCT) can result from failed engraftment of
long-term engrafting cells. The use of thrombopoietin (TPO)
receptor agonists (TRA) has been extensively studied and
remains an important component of current stem cell
expansion protocols.
Material (or patients) and methods: We describe the use of
eltrombopag, a TRA, to stimulate rescue of late graft failure in
a patient following allogeneic HCT and we performed a
systematic review of published studies describing the use of
TRAs following allogeneic transplantation.
Results: A 56year old woman with acute leukemia in CR2
underwent myeloablative allogeneic HCT using peripheral
blood progenitor cells (8.28 x 106 CD34+ cells/kg) from an
unrelated HLA mismatched (6/8) donor. Despite initial
engraftment, she developed graft failure and was dependent
on platelet and red blood cell transfusions in the ensuing
months. She subsequently underwent a second transplant
from the same donor (9.59 x 106 CD34+ cells/kg). Pre-
transplant conditioning included tacrolimus, anti-thymocyte
globulin and 3 Gy total body irradiation. Although neutrophils
engrafted (4 0.5 x 109/L) on day +23, she had prolonged
anemia and thrombocytopenia and required ongoing red cell
and platelet transfusions after transplant. On day +111, donor
leukocyte chimerism was 99%. A bone marrow aspirate and
biopsy, however, performed on day 121 was hypoplastic and
consistent with failed engraftment. She suffered numerous
infectious and bleeding complications resulting in repeated
hospital admissions, including admission to the intensive
care unit over the subsequent months. She was started on
eltrombopag 50 mg daily on day +343 and she responded
quickly, becoming transfusion independent with normal
blood counts within several weeks. Moreover, she has had
no further infections or bleeding complications and she has
not been hospitalized in 460 days since starting eltrombo-
pag. A total of 8 publications were identified from our
systematic search and included observational case studies
(5 studies, total of 7 patients) that primarily addressed ITP or
isolated thrombocytopenia at various time points after
allogeneic HCT and prospective clinical trials (3 studies, total
of 177 patients with 95 patients receiving TRAs). No studies
reported specifically on the use of TRAs for the treatment
of trilineage graft failure as a means of in vivo stem cell
expansion. The use of TRAs following allogeneic HCT
appears safe and promising.
Conclusion: The use of eltrombopag or other TRAs to induce
in vivo stem cell expansion to treat failed engraftment after
allogeneic HCT is intrigueing and warrants further study.
Disclosure of Interest: None declared.
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PET positivity predicts failure of HDT and ASCT in the
relapse setting but not in the first line treatment
D. Pohlreich1,*, B. Vackova1, M. Trnkova1, M. Trneny1
1GENERAL TEACHING HOSPITAL, CHARLES UNIVERSITY, I. DEPT.
OF HEMATOONCOLOGY, Prague, Czech Republic

Introduction: PET before HDT and ASCT has strong prognostic
power. The majority of studies show that PET positive patients
have poor outcome compared to PET negative.
Material (or patients) and methods: We have evaluated 103
lymphoma patients who underwent HDT with ASCT in 2012-
2014. Female 43, men 60, age 58 (21-78), DLBCL 32, MCL 33, FL
21, HL 7, PTL 6, and other subtypes. HD/ASCT as the first line
was used in 53, lymphoma relapse in 47 and 3 patients were
treated for secondary NHL (2x previous treatment for HL, 1x
lung cancer). BEAM was used as HDT regimen, PBPC as stem
cell support. All pts except 12 did not recieved any further Tx
between PET examination and HDT. Out of 10 pts recieving
one more cycle of CHT 11 were already PET negative.
Median follow up was 2 years. Altogether 62 pts (60%) were
PET negative nad 41 (40%) PET positive before HDT. PET after
ASCT (day +100) was performed in 95 cases, negative was in
67 (71%) pts, positive in 26 (27%) and undetermined in
2 cases. Out of 41 preASCT PET pos pts 22 (54%) remains
PET positive, 15 (37%) converted to PET negativity and PET
was not performed in 4 (one pt early progression, one pts
died, 2 pts remained progression free). Out of 62 preASCT
PET neg pts 52 (84%) remained PET neg, 4 pts became PET
positive (3 early progression, 1 false positivity due to
infection), 2 pts had inconclusive result and in 4 cases PET
was not done.
Results: PET neg pts had significant relapse or death risk
reduction compared to PET pos pts (HR 0.38, p 0.005) with 2
years PFS probability 81% vs 60% resp. This was translated into
borderline risk reduction of death (HR 0.48, p 0.08) with 2 years
OS probability 88% vs 73% resp. The comparison of preASCT
PET neg pts (n 56) with preASCT PET pos pts who remained
PET pos after ASCT (n 22) with preASCT PET pos pts who
converted into PET negativity (n 15) revealed significant
difference (p 0.001) in 2y PFS probability of PET neg (83.0%)
and PET pos/neg (86.7%) vs PET pos/pos pts (45.5%) resp.
There was interestingly no PFS or OS difference between PET
neg (n 37) and PET pos (n 16) pts transplanted as part of first
line treatment with 2 y PFS probability 83.1% vs 68.8%. There
was however significant difference between PET neg (n 24)
and PET pos (n 23) patients transplanted in the relapse with
significant relapse or death risk reduction for PET neg pts with
HR 0.25 (p 0.01) and 2 y PFS probability 81.5% (PET neg) vs
52.2% (PET pos). This was translated into significant death risk
reduction for PET neg pts with HR 0.25 (p 0.01) and 2 y OS
probability 95.7% for PET neg vs 60.9% for PET pos pts.
Conclusion: Pre transplant PET is significant risk factor for
outcome after ASCT. This is however restricted for transplanta-
tion in relapse. For patients transplanted in the first line PET
looses its prognostic role.
Disclosure of Interest: None declared.
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Evaluation of the long-term clinical, laboratory and
immune reconstitution of hematopoietic stem cell
transplanted severe combined immunodeficiency cases: A
single center study
D. Demirtaş Güner1, D. Cagdas Ayvaz2,*, T. Turul2, B. Kuskonmaz3,
D. Uckan Cetinkaya3, O. Sanal2, I. Tezcan2
1Pediatrics, 2Pediatric Immunology, 3Pediatric Hematology,
Hacettepe University of Medicine, Ankara, Turkey

Introduction: SCID causes defect in development/function of
T cells, antibody production, affects both cellular/humoral
immunity. Definitive treatment is HSCT.
Material (or patients) and methods: Long-term clinical,
laboratory and immune reconstitution of hematopoietic stem

cell transplanted 44 patients (male/female, 25/19) with SCID,
followed at least two years after HSCT were evaluated with
complete blood count, lymphocyte subsets, serum immuno-
globulins, lymphocyte proliferation.
Results: Median age on admission was 5 months; age at HSCT,
7.1 months. 19 patients transplanted before 6 months of age
(%43.2); 25(56.8%), after 6 months. Median follow-up post-
HSCT is 8.7 years (10 years in 19 patients, 2-10 years in 25).
Complaints on admission were chronic diarrhea(54.5%), oral
candidiasis(52.3%), recurrent pneumonia(50%). There was
parental consanguinity in 37(84.1%) patients. 25(56.8%)
patients were T-B-NK+; 15(34.1%), T-B+NK-; 3(6.8%), T-B+NK
+; 1(2.3%), T+B-NK+. Defect in Artemis gene was found in 8
patients, IL2RG in 7, RAG2 in 7, RAG1 in 6, Cernunnos in 2, JAK3
in 2, IL7RA in 1 and DNA-PKcs in 1. Bone marrow (BM) was
transplanted in 31(70.4%)patients, peripheral stem cell (PSC) in
12(27.3%), cord blood in 1(2.3%). HLA identical HSCT was
performed in 34 patients(72.4%), HLA 1/2-mismatched in 5
(11.3%), and haploidentical in 5(11.3%). On admission, 37
patients (84.1%) had low absolute lymphocyte count (ALC); 7
(15.9%) had normal/high ALC; 42%, low immunoglobulin (Ig)A;
67.4%, low IgM; 44.4%, low IgG.Fourteen patients (31.8%)
developed acute GVHD; 3(6.8%), chronic GVHD. Acute GVHD
was less in patients with BM than PSC transplantation
(P = 0.024). After follow up; ALC, CD3, CD4, CD8 counts were
normal in 90.9%, 95.4%, 88.1%, 97.6% of patients respectively.
Lymphocyte proliferation was normal with phytohemaggluti-
nin, concanavalin A, ionomisin respectively in 94.6%, 94.3%
and 91.2% of patients. B+ SCID patients had better CD19 count
than B- SCID ( p40.001). When only patients transplanted
from identical donors without conditioning regimen were
evaluated, B+ SCID patients had again better CD19 count than
B- SCID patients ( p40.001). CD19 count was normal in 44.5%
of patients. However, monthly intravenous immunoglobulin
(IVIG) therapy could be stopped in most of them (32 patients,
72.7%). When these patients were evaluated, serum IgA and
IgG levels were normal respectively in 70.6% and 56.3%.
Pneumococcal antibody response was normal in 50% of 12
patients, and isohemoagglutinin titers were normal in 7/9 of
patients. AntiHbs was positive in 53.6% patients. T cell
numbers, lymphocyte proliferation, IVIG therapy need, Ig
levels, antibody responses did not vary between B- and B+
immunophenotypes.
Conclusion: T cell immune reconstitution was normal more
than 90% and IVIG replacement was stopped in 72.7% of SCID
patients after follow-up period of at least 2 years. Our results
were similar with the results of the studies of Scarcelli et al and
Pai et al. Our single center study includes higher number of
idantic HSCT cases, and longer follow up period.
References: 1. Pai SY et al, Transplantation outcomes for
severe combined immunodeficiency, 2000-2009. N Engl J
Med, 2014.
2. Scarselli A et al, Longitudinal Evaluation of Immune
Reconstitution and B-cell Function After Hematopoietic Cell
Transplantation for Primary Immunodeficiency. J Clin
Immunol, 2015.
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Comparison of the HSCT Characteristics of SCID Cases with
Artemis and JAK3
D. Cagdas Ayvaz1,*, T. Turul2, G. Turkkanı Asal1, O. Sanal1,
I. Tezcan1
1Pediatric Immunology, 2Hacettepe University of Medicine,
Ankara, Turkey

Introduction: Severe combined immunodeficiency (SCID),
is a group of rare inherited disorders characterized by
complete absence of T cell-mediated immunity and by
impaired B cell function. The overall incidence is about
1:50,000–1:100,000 newborns. There is molecular hetero-
geneity among the patients, but the clinical presentation of
patients are similar.
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Material (or patients) and methods: Here we plan to
compare the HSCT characteristics of SCID patients with
Artemis defect (T-B-NK+) (group 1, n= 8) and JAK3 defect
(T-B-NK+) (group 2, n= 8) who had HLA full matched stem cell
transplanted without conditioning regimen.
Results: The median age at the beginning of the symptoms is 1.5
in the first group and 4.5 months in the second group. Median
age at diagnosis is 6 and 4 respectively in groups. Median age at
transplantation is 5.5 in Group 1 and 7 months in Group 2.
Parental consanguinity was found 100% in both groups. BCG
vaccination was performed in 6 of 8 patients in both groups. BCG
dissemination occurred in 1/6 (16.6%) and 0/6 (0%) of BCG
vaccinated patients in group 1 and 2 respectively. HSCT source
was bone marrow in 7/8 (87.5%) and 4/8 (50%) of patients in first
and second group respectively. The source in the remaining
patients (1/8 (12.5%) and 4/8 (50%) respectively in group 1 and 2)
was peripheral blood. Acute and chronic GVHD was seen
respectively in 3/8 (37.5%) and 1(12.5%) patients in group 1,
5/8 (62.5%) and 3 (37.5%) patients in group 2. Death ratio was 1/8
(12.5%) and 2/8 (25%) in groups 1 and 2 respectively. IVIG
replacement need is 2/7 (28.6%) of survived and 0/6 (0%) of
survived patients in Group 1 and 2 respectively.
Conclusion: Although there was no statistical difference
between the groups, the GVHD ratio was found to be higher
in group 2, and IVIG replacement need was more in group 1.
Better immune reconstitution in B-SCID is also found in the
studies of Buckley et al and Gennery et al. The reason of
difference in IVIG replacement need was thought to be due to
the B negativity (T-B-NK+ SCID) in Group 1. The reason of the
GVHD difference was thought to be due to more peripheral
blood use as stem cell source in group 2.
References: 1. Gennery, A.R., et al., Transplantation of hemato-
poietic stem cells and long-term survival for primary immuno-
deficiencies in Europe: entering a new century, do we do better?
J Allergy Clin Immunol, 2010. 126(3): p. 602-10 e1-11.
2. Buckley, R.H., Molecular defects in human severe combined
immunodeficiency and approaches to immune reconstitution.
Annu Rev Immunol, 2004. 22: p. 625-55.
Disclosure of Interest: None declared.
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Comparison of the HSCT Characteristics of SCID Cases with
RAG1/2 and Artemis
D. Cagdas Ayvaz1,*, T. Turul2, G. Turkkanı Asal1, O. Sanal1,
I. Tezcan1
1Pediatric Immunology, 2Hacettepe University of Medicine,
Ankara, Turkey

Introduction: Severe combined immunodeficiency (SCID), is a
group of rare inherited disorders characterized by complete
absence of T cell-mediated immunity and by impaired B cell
function. The overall incidence is about 1:50,000–1:100,000
newborns. There is molecular heterogeneity among the
patients, but the clinical presentation of patients are similar.
Material (or patients) and methods: Here we plan to
compare the HSCT characteristics of SCID patients with
RAG1/2 defect (T-B-NK+) (group 1, n= 8) and Artemis defect
(T-B-NK+) (group 2, n= 8) who had HLA full matched stem cell
transplanted without conditioning regimen.
Results: The median age at the beginning of the symptoms is
1 in the first group and 1.5 months in the second group.
Median age at diagnosis is 7 and 6 respectively in groups.
Median age at transplantation is 6 in Group 1 and 5.5 months
in Group 2. Parental consanguinity was found 87.5% in first,
100% in second group. BCG vaccination was performed in 6 of
8 patients in both groups. BCG dissemination occurred in 2/6
(33.3%) and 1/6 (16.6%) of BCG vaccinated patients in group 1
and 2 respectively. HSCT source was bone marrow in 8/8 (100%)
and 7/8 (87.5%) of patients in first and second group respectively.
The source in the remaining patients (1/8 (12.5%) in group 1) was
peripheral blood. Acute and chronic GVHD was seen respectively
in 4/8 (50%) and 3/8 (37.5%) patients in group 1, 3/8 (37.5%)
and 1(12.5%) patients in group 2. Survival is 100% in Group1 and

87.5% in Group 2. IVIG replacement need is of 1/8 (12.5%) and
2/7 (28.6%) patients in Group 1 and 2 respectively.
Conclusion: Although there was no statistical difference
between the groups, the GVHD ratio was found to be higher
in group 1. We could not find any reason of this difference. It
may derive from other unknown patient/donor characteristics.
References: 1. Buckley, R.H., Molecular defects in human severe
combined immunodeficiency and approaches to immune
reconstitution. Annu Rev Immunol, 2004. 22: p. 625-55.
2. Gennery, A.R., et al., Transplantation of hematopoietic stem
cells and long-term survival for primary immunodeficiencies in
Europe: entering a new century, do we do better? J Allergy Clin
Immunol, 2010. 126(3): p. 602-10 e1-11.
Disclosure of Interest: None declared.
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Do major and minor blood group compatibility or gender
difference have effect on GVHD in SCID patients?
D. Cagdas Ayvaz1,*, T. Turul2, G. Turkkanı Asal1, O. Sanal1,
I. Tezcan1
1Pediatric Immunology, 2Hacettepe University of Medicine,
Ankara, Turkey

Introduction: Severe combined immunodeficiency (SCID), is a
group of rare inherited disorders characterized by complete
absence of T cell-mediated immunity and by impaired B cell
function. The overall incidence is about 1:50,000–1:100,000
newborns. There are many factors which have effect on
development of GVHD, such as HLA incompatibility. In a few
studies, ABO blood group incompatibility was shown to have
no effect on the development of GVHD.
Material (or patients) and methods: Here we plan to
compare the GVHD characteristics of SCID patients according
to ABO and Rh compatibility. For this purpose, in order to
compare homogeneous groups, we have chosen from our
SCID patient series the patients transplanted from HLA
fullmatched donor by not using conditioning regimen. There
was 29 patients fullfilling these criteria.
Results: We first seperated patients into 3 groups; trans-
planted from ABO/Rh compatible donors (Group 1, n=13),
from ABO incompatible donors (Group 2, n=13), from Rh
incompatible donors (n= 3). The acute and chronic GVHD ratio
was 9/13 (69.2%) and 5/12(41.6%) (1 lost) in Group 1; 6/13
(46.1%) and 2/11 (18.1%) (2 lost) in Group 2 respectively. Out
of 13 patients in group 2, 7 of them had major (Group 2a), 6
had minor (Group 2b) ABO incompatibility with their donors.
Acute and chronic GVHD ratio was 2/7 (28.6%) and 1/5 (20%)
(5/7 survived) in Group 2a, 4/6 (66.6%) and 1/6 (16.6%) in
Group 2b.
We further analysed the group 1 and 2 according to the
gender (Group1x, patients having donor with same gender
and ABO compatible; Group1y, donor with different gender
and ABO compatible; Group2x, donor with same gender and
ABO incompatible; Group 2y, donor with different gender and
ABO incompatible). Acute and chronic GVHD was 3/6 (50%)
and 2/6 (33.3%) in Group 1x; 6/7 (85.7%) and 4/7 (57.1%) in
Group1y; 1/5 (20%) and 0/5(0%) in Group 2x; 5/8 (62.5%) and
2/7 (28.6%) (1 lost) in Group 2y.
Conclusion: Although the number of patients in groups were
low and there are several factors affecting GVHD, according to
the results, we think that the ABO compatibility, major or
minor, has no effect on GVHD; but gender difference has effect
on acute and chronic GVHD risk. This study may show the
clinical impact of H-Y alloimmunity.
References:
1. Popli R, Sahaf B, Nakasone H, Lee JY, Miklos DB. Clinical
impact of H-Y alloimmunity. Immunol Res. 2014 May;58(2-3):
249-58.
2. Helming AM, Brand A, Wolterbeek R, van Tol MJ, Egeler RM,
Ball LM. ABO incompatible stem cell transplantation in
children does not influence outcome. Pediatr Blood Cancer.
2007 Sep;49(3):313-7.
Disclosure of Interest: None declared.
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Acute Toxicities In Patients Receiving Ex-Vivo CD34+
Selected Allogeneic Stem Cell Transplantation For
Hematologic Malignancies
D. Herrera1,*, M. A. Perales2, G. Shah2, M. Scordo2, S. Devlin3,
M. Maloy2, J. Nieves2, S. Avecilla4, R. Meagher4, B. Gyurkocza2,
H. Castro-Malaspina2, B. Shaffer2, R. Tamari2, S. Giralt2, S. Kosuri2
1Internal Medicine, Mount Sinai St. Lukes Hospital, 2Bone Marrow
Transplantation, 3Epidemiology and Biostatistics, 4Laboratory
Medicine, Memorial Sloan Kettering Cancer Center, New York,
United States

Introduction: Although CD34+ selected T-cell depleted
allogeneic hematopoietic cell transplantation (TCD-HCT) has
been successfully utilized in the treatment of hematologic
malignancies with reduced rates of graft-vs-host disease
(GVHD), acute toxicities occurring within the first year (yr) of
TCD-HCT have not been well characterized.
Material (or patients) and methods: Toxicities (≥ grade 3 by
CTCAE 4.0) were retrospectively collected on 200 pts within
the 1st yr of TCD-HCT (CD34+ selected with the ClinicMACSs
system) after myeloablative conditioning (MAC) between
2006-2012.
Results: 200 pts with a median age of 57 years (range 19-73),
with acute leukemia/myelodysplastic syndrome (72%), multi-
ple myeloma (15%), and other hematologic malignancies
(13%) were identified. Median HCT-CI was 2 (0-10). Pts
received either chemotherapy (72%) or total body irradiation
(TBI, 28%) based MAC. Busulfan, fludarabine, and melphalan
with rabbit ATG was the most commonly used conditioning
regimen (66%). Donors were matched related (MRD), matched
unrelated (MUD) and mismatched unrelated (MMUD) in 38%,
39%, and 23% of pts, respectively. At 1 yr, non-relapse
mortality was 17% (Figure 1). The rate of grade 2-4 acute
GVHD was 11.5%. The toxicities observed in the first yr are
shown in Table 1. The most prevalent toxicities occurring from
day 100 onward included cytopenias (31%), electrolyte
abnormalities (27%) and infections (19%). VRE comprised
17% of bacterial infections, while the incidence of viral organ
disease was 10%. The median number of toxicities per pt
within the first 100 days was 9. An HCT-CI score of≥3
correlated with grade 4/5 cardiovascular toxicity (HR 2.9 [95%
CI 1.0- 2.2], P = 0.049) and infectious complications (HR 2.5
[95%CI 1.3-4.7], P = 0.005). HLA mismatched donors correlated
with more grade 4/5 hepatic [HR 3.5 [95% CI 1.2-10.2], P = 0.05)
and infectious complications (HR 2.9 [95% CI 1.3-6.4],
P= 0.026). There was no increase in grade 4/5 toxicities with
administration of TBI based MAC compared to chemotherapy
alone. For pts with≥9 toxicities in the first 100 days, the overall
survival (OS) was 72% compared to 87% for pts witho9
toxicities (P= 0.012 Figure 1).

Conclusion: Pts undergoing ex-vivo CD34+ TCD-HCT experi-
enced grade≥3 hematologic, metabolic, and infectious com-
plications expected within the acute phase after MAC with a
low rate of acute GVHD. Pts with a lower toxicity burden in the
first 100 days had an improved OS in the first year. The toxicity
of MAC is potentially balanced by the absence of toxicity
related to methotrexate and calcineurin inhibitors. Prospective
exploration of CD34+ selection in pts with hematologic

malignancies such as in the BMT-CTN 1301 PROGRESS II study
is important.
Disclosure of Interest: None declared.
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Permanent alopecia is a common late effect of
hematopoietic stem cell transplantation, especially in
younger children and after busulfan conditioning
D. Bresters1,*, D. Wanders1, M. Louwerens2, R. van Doorn3, L. Ball1
1Willem-Alexander Children's Hospital, 2Endocrinology, 3Derma-
tology, LUMC, Leiden, Netherlands

Introduction: Permanent alopecia diffusa after hematopoietic
stem cell transplantation (HSCT) is a distressing problem for
the patient. Busulfan has been implicated as a risk factors, but
few studies assessing the cumulative incidence and risk factors
for this late effect have been done. 1,2.
Material (or patients) and methods: Patients who under-
went an allogeneic HSCT in our centre from 01-01-1990
onwards, survived at least 2 years after HSCT and visited our
late effects clinic were assessed for cumulative incidence of
alopecia. Alopecia was defined as clinically apparent
decreased hair density (alopecia diffusa) as assessed by a
paediatrician specialized in post-transplant care. Other causes
of alopecia (androgenic, infectious and hypothyroidism) were
excluded. The following risk factors for alopecia were analysed:
gender, age, diagnosis (in 3 groups), and conditioning
regimen: total body irradiation (TBI) versus chemotherapy,
with or without busulfan. Univariate analysis of risk factors was
performed with Pearson’s chi-square test for non-continuous
variables and with Mann-Whitney U test for age. Binary logistic
regression was used for multivariate analysis.
Results: The cumulative incidence of alopecia in our cohort
was 19.1% (45 of 236 patients). Younger age at HSCT was a risk
factor for alopecia: median age in patients with alopecia and
patients without alopecia was 6.8 (range: 0.2-18.3) and 8.6
(range: 0.4-18.6) years, respectively (P = 0.026). In patients
conditioned with chemotherapy only, 71.1% of the patients
with alopecia (n= 32) as compared to 42.9% of the patients
without alopecia (n= 82) were treated with busulfan
(P = 0.001). The percentage of patients conditioned with TBI
was the same in patients with and without alopecia (24.4%
and 24.1%, respectively). Gender and diagnosis group were
not risk factors for alopecia either.
In multivariate analysis, busulfan and younger age at HSCT
were significantly associated with alopecia (OR 5.20 (CI 2.37-
11.38) and OR 1,1 (CI 1.06-1.22), respectively.
Conclusion: Almost twenty percent of patients have perma-
nent alopecia diffusa after allogeneic HSCT in childhood and
busulfan and younger age at HSCT are significant risk factors.
Future studies should focus on prophylactic treatments, e.g.
scalp cooling and on alternative conditioning regimens in
which busulfan is substituted by treosulfan.
References: 1. A Tosti et al. Br J Dermatol 2005; 152: 1056, 2. B.
W. Baker et al. Bone Marrow Transplant 1991; 7: 43.
Disclosure of Interest: None declared.

Toxicity Group Day
100 N= 200

6 months
N= 180

9 months
N = 162

1 year
N= 148

Total

Hematologic 513 277 75 37 902
Metabolic 557 114 82 35 788
Infection 381 85 56 33 555
Hepatic 154 53 40 15 262
Oral/GI 164 16 11 4 195
Cardiovascular 80 18 14 5 117
Pulmonary 35 20 10 7 72
Neurologic 29 11 9 7 56
Total Toxicities 1913 594 297 143 2947
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Retrospective Analysis of Risk Factors for Haemodyalisis in
Allogeneic Haematopoietic Stem Cell Transplantation
E. Chapchap1,*, L. Kerbauy1, T. Belucci2, I. Esteves1, M. Rodrigues1,
F. Santos1, F. Kerbauy1, A. Ribeiro1, N. Hamerschlak1
1Hematology and Stem Cell Transplantation, 2Pharmacology,
Hospital Israelita Albert Einstein, Sao Paulo, Brazil

Introduction: Patients undergoing allogeneic haematopoietic
stem cell transplantation (allo-HSCT) are exposed to various
acute and chronic potentially nephrotoxic events, such as
conditioning regimen, antibiotics, hepatic veno-occlusive
disease, calcineurin inhibitors, sepsis, microangiopathy and
corporeal fluid shifts with transient hypovolemia, especially
until D+100. According to RIFLE (Risk, Injury, Failure, Loss of
function, End stage) criteria, the reported incidences of acute
kidney injury (AKI) and dyalisis could reach 50% and 4-15%. In
addition, haemodyalisis is a serious complication associated
with a worse prognosis with mortality rates reaching up to
80% and poor life quality. However, there is much hetero-
geneity in the literature regarding this topic, so the risk factors
for this severe complication remain poorly defined.
Material (or patients) and methods: This is a retrospective
descriptive study to identify risk factors for haemodyalisis that
reviewed the medical charts of 111 consecutive patients older
than 18 years undergoing allo-HSCT, (excluding umbilical cord
and primary immunodeficiencies) at the Albert Einstein
Israelita Hospital from January 2007 to August 2014. The
statistical analysis was performed using STATA 11 software,
using logistic regression method, Fisher's exact test, chi-
square, Man-Whitney Wilcoxon tests, Kaplan Meier and
competing risk survival curves.
Results: The one year cumulative incidence of haemodialysis
was estimated 18.3%. There was a significant difference in the
median time to initiate hemodialysis in patients over 55 years
old and younger ones: 121 versus 63 days (P= 0.05). In
univariate analysis, we found that exposure to polymyxin B (p
0.001) and amikacin (p 0.026) were associated with haemo-
dialysis. The multivariate analysis revealed that only septic
shock (HR: 3.5 Po0.001) and exposure to cidofovir (HR:4.0 P=
0.011) significantly increased the risk for renal replacement
therapy. Also, the presence of acute GVHD tended (HR:1.5
P= 0.067) to be a risk for this outcome. The need of renal
replacement therapy had significantly increased the mortality
risk in 6.1- fold (95% CI: 3.6–11; p 0.0001).
Conclusion: Judicious use of cidofovir and interventions to
optimize immune reconstitution are measures that can reduce
the incidence of dialysis. The peak of kidney toxicity in the
elderly occurs later, probably due to the lower intensity of
conditioning regimens. The occurrence of acute GVHD
increases vulnerability to infections and prolongs immunossu-
pressive drugs exposure, possibly raising the risks of sepsis
and dialysis. The need for hemodialysis has a strong impact on
allo-HSCT mortality. We could not assess with confidence the
impact of chronic kidney disease pre allo-HSCT due to a low
proportion this condition in our patients at the baseline.
References: Kagoya Y, Kataoka K, Nannya Y, Kurokawa M.
Pretransplant predictors and posttransplant sequels of acute
kidney injury after allogeneic stem cell transplantation. Biol
Blood Marrow Transplant. 2011 Mar;17(3):394–400.
Kogan A, Hingorani S. Acute Kidney Injury in Hematopoeitic
Cell Transplantation. Seminars in nephrology. 2010;30(6):
615-626.
Disclosure of Interest: None declared.
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Tramadol patient-controlled analgesia in pediatric HSCT
recipients with gastrointestinal mucositis
E. V. Goncharova1,*, I. Kazantsev2, A. Lazarev1, I. Portniagin1,
M. Bogomilny1, L. Zubarovskaya2, B. Afanasyev2
1Anesthesiology, 2R.M.Gorbacheva Memorial Institute for Pedia-
tric Hematology, Oncology and Transplantation.Saint Petersburg
State Medical University, Saint Petersburg, Russian Federation

Introduction: Gastrointestinal mucositis (GIM) is one of the
most frequent post-transplant complications seen in 75-99%
auto- and allo-HSCT recipients (Vagliano L et al, 2011). It is
associated with pain of varying intensity depending on GIM
grade. The GIM extension also varies, most often it involves
mouth isthmus, lips cheeks and oesophagus mucosa.
Patient-controlled analgesia (PCA) provides flexible analgesics
dosing schedule and sense of involvement for the patient. It is
a standard in adult settings and, according to European Pain
Federation (EFIC) guidelines, it is a feasible option in pediatric
patients.
Topical analgesics use in children is difficult due to the lack of
compliance, while although opiates provide good analgesia
there safety profile in children is often unsatisfactory. Tramadol
is a centrally acting synthetic analgesic. Its active metabolite
(mono-O-dimethiltramadol) has relatively prolonged effect
(half-life about 6 hours) and demonstrates both opioid and
nonopioid mechanism of action. Although it is currently not a
standard in pediatric population due to the lack of solid
evidence, according to WHO recommendations it may be an
additional option for patients without response to nonster-
oidal anti-inflammatory drugs. While tramadol-based PCA is
widely used in post-surgery patients, there are currently no
publications on its use in pediatric population. Tramadol is a
possible option in patients with moderate pain. It also safer in
patients with GI tract involvement due to less expressed bowel
movement suppression. It also may be a feasible option in
pediatric population.
Material (or patients) and methods: A total of 44 pediatric
HSCT recipients (median age 5.6, range 3-10 years) with stage
2-3 GIM. All patients received myeloablative conditioning
regimens (23 auto-HSCTs, 21 allo-HSCT). A median neutrope-
nia period duration was 12 (range 7-20) days. Patients required
systemic analgesics use for a median of 5 (range 3-10) days.
Pain severity was assessed using Facescale and Visual
Analogue Scale. All patients received tramadol-based PCA as
initial systemic analgesic. The load dose was 0.5 mg/kg,
baseline 0.25 mg/kg, bolus 0.25 mg/kg, lockout 15 min. The
dose was aimed at achieving target pain score values (pain
intensity to cope with). While older patients determined the
target vales themselves, in younger children the default values
of o4 was used.
Results: The median initial pain score value was 6 (range 4-10)
and a median of pain-associated nightly wakes was 2 (range 1-3).
The median target pain score value was 4 (range 2-6).
Tramadol-based PCA allowed decreasing pain score value
to a median of 3 (range 0-4), most of the patients slept well
during the night. Only 1 (2.3%) patient required switching
to morphine-based analgesia (next step of WHO "analgesic
ladder") due to inadequate pain control on mucositis
progression.
There were few therapy-associated complications. All compli-
cations were short-term: drowsiness during the first day in 4
(9%) patients, dizziness in 2 (4.5%) patients. Complications
severity was mild, no corrective measures required.
Conclusion: Tramadol-based PCA may be a feasible and
effective option in young HSCT recipients with GIM. Tramadol
pharmacokinetics (relatively long half-life) allows effectively
limiting nightly breakthrough pain episodes.
Disclosure of Interest: None declared.
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Adverse prognostic factors for survival in patients with
Multiple Myeloma undergoing Allogenic Hematopoietic
Stem-Cell Transplantation
E. Garcia Torres1,*, C. Martin Calvo1, R. Rojas Contreras1,
J. Casaño1, J. Serrano Lopez1, S. Tavares Carrasco1, M. A. Alvarez
Rivas1
1hematology, HOSPITAL UNIVERSITARIO REINA SOFIA, CORDOBA,
Spain

Introduction: The role of allogeneic hematopoietic stem cell
transplantation (allo-HSCT) in MM is controversial due to the
high morbidity and mortality and the lack of evidence of
benefits in the overall survival.
Material (or patients) and methods: We conducted a
retrospective study in 35 consecutive patients who received
allo-HSCT in our hospital from June 1995 to January 2015.
They were classified into two groups according to the type of
conditioning myeloablative (MAC) vs reduced-intensity (RIC).
Results: aGVHD grade II / IV incidence: 50% vs 64% (P = 0.2) in
the MAC vs RIC group, respectively, the latter showing a higher
incidence of aGVHD III-IV (P = 0.02). The aGVHD incidence
grades II-IV and III-IV has decreased in RIC following the
amendment of the GVHD prophylaxis regimen (Cyclosporine A
plus micofenolate mofetil was replaced by sirolimus (SR) plus
tacrolimus(TC): 70% vs 40%, (P = 0.002), and 40% vs 20%,
(P= 0.04), respectively. In 2 patients SR and TC were
discontinued because of developing of transplantation-
associated microangiopathy (TAM). cGVHD incidence: MAC:
57% of patients suffered cGVHD (63% severe form). RIC: 67%
developed cGVHD (50% severe form). Likewise, a lower
incidence was observed after the change of prophylactic
regimen: Global cGVHD is reduced from 88% to 25% (P = 0.03)
and moderate to severe cGVHD from 75% to 25% (P = 0.1). No
patient developed severe GVHD in the SR+TC group.
RESPONSE AFTER SCT: MAC: there was an improved level
of response after the TPH in 69% of patients (8 CR, 1 VGPR),
while 31% (n= 4) did not improve the response (RP) or
progressed. RIC: it was observed an improvement of response
after TPH in 67% of patients (5 CR, 2 VGPR). HSCT does not
modify the disease in patients trasplanted in progression.
Chemosensitive disease at the time of conditioning was
associated with a better post-transplant response (P = 0.002).
MORTALITY: MAC: TRM-100 is 25%, mainly by SOS (60%). The
overall TRM is 45% due to GVHD (45%), infections (22%) and
SOS (33%). RIC: Both TRM-100 and overall TRM are 35%, due
to: aGVHD (83%) and TAM (17%).PFS and OS: With a median
follow-up of 56 months (1-145), actuarial OS at 5 years is
39 ±8%, with no differences according to the type of
conditioning (MAC vs RIC: 29 ± 10% vs 50 ± 12%, P = 0.2) nor
number of previous lines of treatment (P= 0.7). In RIC is
associated with higher OS: achieving CR after allo-HSCT
(P= 0.04), chemo-sensitivity before HSCT: 37 ± 16% vs 0%.
(P= 0.02) and conditioning with FLU-Mel+ATG (P = 0.001).
Adverse prognostic factors for survival included: the develop-
ment of aGVHD (P= 0.002), early relapse (o1 year) after Auto-
HSCT (P = 0.01) and the female sex of the donor (P = 0.003). The
actuarial PFS at 5 years is 39 ± 12%, (35 ± 14% in MAC vs
45 ± 20% in RIC, P= 0.3). In RIC is associated with improved
PFS: the depth of the prior HSCT response: 50 ± 23% vs 0%
(P= 0.05) and CR after allo-HSCT (P = 0.001).
Conclusion: Despite the improvement in the schemes of
conditioning and prophylaxis of GVHD, the allo-HSCT in
patients with MM carries a high mortality mainly by GVHD.
However, with the allo-HSCT we can get a profit in controlling
the disease in selected patients, especially the chemo-sensitive
ones. HSCT does not modify the disease in patients
trasplanted in progression.
References: L. Rosiñol et al. Allo-HCST in multiple myeloma.
Bone Marrow Transplantation (2015), 1–5.
Disclosure of Interest: None declared.
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Trasplantation-Associated Thrombotic Microangiopathy:
risk factors and outcome
E. Garcia Torres1,*, C. Martin Calvo1, J. Serrano Lopez1, S. Tavares
Carrasco1, J. Sanchez García1, J. R. Molina Hurtado1, J. Casaño1,
A. Rodriguez Villa1, R. Rojas Contreras1
1Hematology, HOSPITAL UNIVERSITARIO REINA SOFIA, CORDOBA,
Spain

Introduction: Transplant associated thrombotic microangio-
pathy (TA-TMA) is a severe vascular complication after
hematopoietic stem cell transplantation (HSCT).
Material (or patients) and methods: We conducted a
retrospective study of 206 consecutive patients who received
allogeneic- HSCT (allo-HSCT) from January 2010 to July 2015.
They were classified into two groups: with or without TMA.
TMA was diagnosed using published diagnostic criteria
proposed by International Working Group (2007). We have
analyzed: risk factors for the TMA outcomes, OS, GVHD,
infections and TRM. Patient characteristics are shown in
Table 1.
Results: In our series 206 patients received an allogeneic HSCT
(21% Reduced Intensity Conditioning regimen). Ten (5%) of
them presented TMA. The median interval between transplant
and TMA diagnosis was 25 days (range 6-101). After TMA
diagnosis, tacrolimus or cyclosporine and sirolimus was
discontinued in 100% and was switched to micofenolate and
corticosteroids. Plasma exchange was performed in 5 patients
and Rituximab in 3, without response. Eculizumab was used in
2 patients (median 4 doses, range 3-5) with complete
resolution of severe TMA. Nevertheless they developed
aGVHD. Elevated lactate deshydrogenase and hypertension
(requiring 42 medications) were early markers of TMA. In
contrast, the elevation of serum creatinine was a nonspecific
marker to detect early TMA, although doubling creatinina level
and LDH were early markers for diagnosis (P= 0.001). Acute
GVHD4Grade II occurrence was influenced by TMA (P = 0.001).
Risk factors for TMA post- HSCT include: disease status at
trasplant (≥2ª remission/progression)P = 0.001, the use of
tacrolimus plus sirolimus P = 0.001 and ≥ 2 transplant,
P = 0.02. With a median follow up of 15 months (1-69), the
estimated OS-5 years was 60 ± 4%(10 ± 1%vs 62 ± 4%, in
patients with vs without TMA). TRM was 19% (39 patients).
The patients with TMA had a significantly higher nonrelapse
mortality compared with those without TMA, (90%vs17%,
P = 0.0001).
Conclusion: TA-TMA is a severe complication associated with
a hight mortality. The main risk factors for TMA in our series
include: disease status at transplant, use of tacrolimus plus
sirolimus and heavily treated patients. Eculizumab may obtain
a complete resolution of this complication.
Disclosure of Interest: None declared.
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Sirolimus associated liver injury (SALI): Differences
compared to classical Veno-occlussive disease(VOD)
F. Khimani1,*, H. Fernandez1, C. Anasetti1, J. Pidala1
1Blood and Marrow Transplantation, H.Lee Moffitt Cancer
and Research Institute, Tampa, United States

Introduction: Sirolimus-based graft vs. host disease(GVHD)
prophylaxis is associated with higher incidence of liver injury
syndromes. Based on anecdotal experience there may be
differences in the Sirolimus associated liver injury(SALI) and
classical Veno-occlussive disease(VOD/SOS).
Material (or patients) and methods:
This is a retrospective review of liver injury syndrome
incidence at the H. Lee Moffitt Cancer Center and Research
Institute between January 1, 2008 and December 31, 2013.
Patient included in this analysis included all patients who
underwent allogeneic stem cell transplantation This observa-
tional research was conducted with a waiver informed
consent. Patient were stratified based on GVHD prophylaxis
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in to two groups; tacrolimus–Sirolimus (tac-sir) vs. others.
Statistical analysis was performed using SPSS v 21.0.
Results: A total of 890 patients underwent allogeneic stem cell
transplant during the study period. A total of 58(6.5%) patients
were diagnosed with liver injury syndrome. The incidence was

38/314(12.1%) in tac-sir group and 20/576(3.5%) in others
group. There were no major differences in pre-transplant or
transplant related factors both the groups. Among all the
patients, any abdominal pain or tenderness was noted in 47
(81%) of the patients, ascites either on exam or on imaging in

[P207]

Variable Tac-Sir n(%) Others n(%) p-value

Categorical Variables
T. Bili 42.0 25(65) 18(90) 0.04
Weight gain 45% 20(52) 16(80) 0.04
VOD/SALI resolution 30(78.9) 11(55) 0.05
Any abdominal pain/
tenderness

32(84.2) 15(75) 0.39

Weight gain 42% 33(86.8) 17(85) 0.84
VOD/SALI related mortality 2(5.2) 4(20) 0.08

Numerical Variables Mean(± SD) Mean( ± SD)
T. bilirubin peak 2.4( ±2.35) 6.6(±6.1) 0.00
Time to VOD/SALI from transplant(days)* 38.6(±12.2) 26.4(±14.0) 0.005
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57(98.2%), mental status change occurred in 27(46.5%).
Worsening or new thrombocytopenia was noted in 45
(77.5%) of the patients around the time of diagnosis of VOD/
SOS. When both groups were compared in terms of VOD/SOS
related variables certain significant differences were noted as
depicted in table 1.
Conclusion: Our findings led us to suggest that the definition
of classical VOD/SOS described in 1980 s will miss most of the
patients with SALI. We suggest that alternative criteria should
be developed based on a consensus to be utilized to study this
syndrome in future studies. One simple proposition to be
included in the criteria for diagnosis of SILI can be; otherwise
unexplained liver injury occurring within 90 days of HCT with
at least two of the following: any degree of hyperbilirubinemia
and/or transaminitis, Ascites or weight gain≥ 2% of baseline
body weight and any abdominal pain/tenderness.
References:
1. C. Cutler, B. Logan, R. Nakamura, L. Johnston, S. Choi, D.
Porter, W. J. Hogan, M. Pasquini, M. L. MacMillan, J. W. Hsu, E. K.
Waller, S. Grupp, P. McCarthy, J. Wu, Z.-H. Hu, S. L. Carter, M. M.
Horowitz, and J. H. Antin, “Tacrolimus/sirolimus vs tacrolimus/
methotrexate as GVHD prophylaxis after matched, related
donor allogeneic HCT,” Blood, vol. 124, no. 8, pp. 1372–1377,
Aug. 2014.
2. C. Cutler, K. Stevenson, H. T. Kim, P. Richardson, V. T. Ho, E.
Linden, C. Revta, R. Ebert, D. Warren, S. Choi, J. Koreth, P.
Armand, E. Alyea, S. Carter, M. Horowitz, J. H. Antin, and R.
Soiffer, “Sirolimus is associated with veno-occlusive disease of
the liver after myeloablative allogeneic stem cell transplanta-
tion,” Blood, vol. 112, no. 12, pp. 4425–4431, Dec. 2008.
Disclosure of Interest: None declared.
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Hemorrhagic cistitis after allogeneic hematopoietic cell
transplantation: a retrospective study
F. Salido Toimil1,*, M. Lorenzo Pérez1, V. Noriega Concepción1,
G. Vázquez Vázquez1, P. Torres Carrete1, G. Debén Ariznavarreta1,
M. F. López Fernández1, M. R. Varela Gómez1
1Complexo Hospitalario Universitario A Coruña, A Coruña, Spain

Introduction: Hemorrhagic cystitis (HC) is a serious complica-
tion of hematopoietic stem cell transplantation (HSCT), but the
risk factors and effects on survival are not well known. Several
predisposing factors have been reported, including condition-
ing regimen components and intensity or presence of acute
graft-versus-host disease (GVHD). We want to identify risk
factors for development of HC in transplants performed in our
centre and analyze the impact of HC on survival.
Material (or patients) and methods: In this retrospective
analysis we reviewed 108 patients who underwent allogeneic
stem cell transplantation (alloHCT) at Complexo Hospitalario
Universitario de A Coruña between January 2004 and
December 2014. Three of these patients underwent alloHCT
twice, so we analyze 111 procedures. We examined the
following potential risk factors in patients with HC and non-HC
(controls): sex, age, diagnosis, graft source, conditioning
regimen, antithymocite globulin usage, presence of GVHD
and infection of cytomegalovirus (CMV).
Results: 40/111 patients developed HC (36%), median age was
46 years (range: 15-65) and 62,5% were males. Median days of
appearance was 30 days postransplant [-3-98] and median
days of duration was 10 days [2-98] HC severity was grade I
(microscopic hematuria) in 25%, grade II (macroscopic
hematuria) in 27,5%, grade III (hematuria with clots) and
grade IV (clot retention and renal failure) in 15%. BK virus was
isolated in urine samples in 40% cases (16/40), and no
microbiologic isolations were detected in 17,5%. BK was not
determined in 17/40 patients (those patients with microscopic
hematuria or in oldest cases of the serie) HC patients received
as treatment vigorous hydratation, diuretics, analgesic, bladder
irrigation, cidofovir in those with virus isolation and intrave-
sical hyaluronic acid in some cases. HC was more frequent in
patients with the following characteristics: mismatched donor

(27,5% vs 14,1%), myeloablative conditioning (67,5% vs
52,1%), high dose cyclophosphamide (67,5% vs 50,7% and
antithymocite globulin (47,5% vs 32,4%, but these differences
were not statistically significant (p40,05) In univariate
analysis, were associated with HC: presence of acute GVHD
(70% vs 43,7%, P= 0,006) and CMV reactivation (57,5% vs
28,2%, P= 0,002), and the latter is maintained in the multi-
variate analysis. None relationship was found between sex,
age, graft source (peripheral blood/ umbilical cord) or under-
lying disease. Only 1/40 (2,5%) patient died as direct
consequence of HC, and there were no differences in overall
survival between HC and no-HC. But, there were statistically
significant differences in: days of hospitalization (64 vs 44, P =
0,001), transfusion of packed red blood cells (15,5 vs 6,
P = 0,001) and transfusion of platelet concentrates (12,5 vs 4,
P = 0,000).
Conclusion: In our case serie the presence of GVHD and CMV
reactivation were found as factors associated with the
development of HC. While we did not find a higher mortality
rate assosiated to HC, we observed an association to longer
hospital stay and blood product transfusions, suggesting a
higher morbidity assosiated to HC development.
References: Hemorrhagic cystitis after allogeneic hematopoie-
tic cell transplantation:risk factors, graft source and survival. LE
Lunde et al. Bone Marrow Transplantation (2015), 1-6.
Disclosure of Interest: None declared.
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T-cell depletion improves the composite end point graft-
versus-host disease-free, relapse-free survival after
allogeneic hematopoietic stem cell transplantation
F. Simonetta1,*, S. Masouridi-Levrat1, Y. Beauverd1, O. Tsopra1,
Y. Tirefort1, C. Stephan1, K. Polchlopek1, R. Favale1, C. Dantin1,
M. Ansari2, E. Roosnek1, Y. Chalandon1
1Division of Hematology, 2Department of Pediatrics, Onco-
hematology Unit, Geneva University Hospitals, Geneva,
Switzerland

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (HSCT), a well-established therapy for a variety of
hematological malignancies, is unfortunately associated with
significant morbidity and mortality related to cancer relapse
and transplant complications, including graft versus host
disease (GvHD). GvHD-free, relapse-free survival (GRFS) is a
recently reported composite end point which allows estimat-
ing risk of death, relapse and GvHD simultaneously [1]. T-cell
depletion (TCD) is a well established strategy for GvHD
prevention. In the present work we investigated the effect of
partial TCD (pTCD) on GRFS in order to evaluate its impact on
patients’ morbidity-free survival.
Material (or patients) and methods: We performed a
retrospective study on 333 patients who underwent allogeneic
HSCT for hematologic malignancies at our center from 2004 to
2014 with grafts from HLA identical siblings or HLA 10/10
matched unrelated donors. 171 patients received pTCD grafts,
obtained by incubation with alemtuzumab in vitro washed
before infusion followed on day +1 by an add-back of donor
T cells. 162 patients received T cell repleted (non-TCD) grafts.
Donor lymphocyte infusions were given at three months to all
patients receiving pTCD grafts with RIC without GvHD and
when needed to all patients with mixed chimerism. Kaplan-
Meier estimates and Log-rank test were employed to
determine the probability of 5-year overall survival (OS),
progression free survival (PFS) and GRFS. Events determining
GRFS included grade 3-4 acute GvHD, systemic therapy-
requiring chronic GvHD, relapse, or death. Cox regression was
used to examine the independent effect on OS, PFS and GRFS
of clinical factors including age, underling disease, disease
status at transplant, disease risk index, conditioning, donor
type, stem cell source, year of transplantation and T-cell
depletion. Cumulative incidence estimates of relapse and non-
relapse mortality (NRM) were calculated with relapse or death
from other causes defined as competitive events.
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Results: According to institutional practices, the group
receiving pTCD grafts comprised more patients transplanted
in complete remission (67%) than the group receiving non-
TCD grafts (41%, Po0.0001). Similarly, the pTCD group
comprised fewer patients with a high/very high disease risk
index (17%) than the non-TCD group (51%, Po0.0001). pTCD
was associated with improved OS and PFS in univariate
analysis, but this association failed to reach significance in
multivariate analysis. pTCD was associated with significantly
improved GRFS (40%, 95%CI 33%448%) compared to non-
TCD HSCT (24%, 95%CI 17%432%, P40.0001). The effect of
pTCD on GRFS remained highly significant in multivariate
analysis (HR 0.63, 95%CI 0.45-0.86, P = 0.004). No effect of pTCD
was observed on relapse cumulative incidence (P = 0.396),
although this result may be the consequence of aforemen-
tioned differences in patient groups studied. Conversely,
5-year NRM cumulative incidence was significantly decreased
in patients receiving pTCD (10%, 95%CI 6%415%) compared
to patients receiving non-TCD allogeneic HSCT (15% 95%CI
11%422%, P= 0.045).
Conclusion: pTCD appears to improve GRFS in allogeneic
HSCT recipients, suggesting that pTCD could improve patients'
quality of life without impairing the curative potential of
allogeneic HSCT.
References: [1] Holtan et al., Blood. 2015 19;125(8):1333-8.
Disclosure of Interest: None declared.
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Very low rate of readmission by neutropenic fever in
patients managed at-home after autologous stem cell
transplantation
F. Fernandez1,*, N. Martínez1, G. Gutierrez1, M. Rovira1,
C. Martinez1, M. Suarez-Lledó1, L. Rosiñol1, A. Gaya1, C. Gallego1,
A. Hernando1, S. Segura1, A. Urbano-Ispizua1
1Haematology, HOSPITAL CLÍNIC I PROVINCIAL, Barcelona, Spain

Introduction: Readmission is the main reason for failure in an
at home-care program and also of patient’s dissatisfaction.
Neutropenic fever (NF) is the major extrahematological
complication in patients undergoing autologous stem cell
transplantation (ASCT) and a mandatory reason for read-
mission in most current home-care programs.
Material (or patients) and methods: Between November
2000 and November 2015, 211 consecutive patients were
managed at-home since day +1 of ASCT conditioned with
BEAM, for Hodgkin and Non-Hodgkin lymphomas (n=136),
and with standard dose of Melphalan for MM (n= 75).
Antibacterial prophylaxis included levofloxacin 500 mg/d
(p.o.) plus ceftriaxone 1 g/d (i.v.) or piperacillin-tazobactam 4.5 g/
8 h (i.v.). First-line therapy of NF was piperacillin-tazobactam
4.5 g/6 h (i.v.) or refrigerated meropenem 1 g/8 h (i.v.) using a
portable intermittent infusion pump for both drugs. Teicopla-
nin was added if oral mucositis of NCI-CTC-score grade≥ 2,
signs of infection at the catheter insertion, or Gram-positive
infection. Amikacin was started if fever persisted more than
3 days or in case of Gram-negative infection. Fever without
hemodynamic instability responsive to first-line antibiotics was
treated at-home. Only patients with NF and focal infection,
persistent fever or signs of severe sepsis were readmitted.
Results: Median age at transplantation was 48.6 (range, 17 to
69) years. All patients included had a good performance status
(ECOG≤ 2). The quantity of peripheral blood CD34+ cell dose
(x106/kg) infused was 3.9 (range, 1.5 to 21). Recovery (days) of
granulocyte count above 0.5x109/l was 11 (range, 7 to 26). The
global incidence of grades≥ 2 oral mucositis and gastrointest-
inal toxicity (NCI-CTC-score) was 21%. Of the 211 patients, 129
(61%) developed NF. Median day of appearance of fever was
day +4 (range, day +2 to +13). Patients with fever received
intravenous antibiotics for a median of 8 (range, 5 to 16) days,
and teicoplanin and/or amikacin was added in 62 (48%) of the
129 febrile episodes. Bacterial infection was documented in
23 (18%) of febrile episodes. Coagulase-negative Staphylococci
was the more frequent bacteria isolated (n=17; 74%).

The other infectious agents were Pseudomonas aeruginosa
(n= 4), Streptococcus viridans (n= 1) and Enterococcus faecalis
(n= 1). Of the 129 patients developing NF only 22 (17%)
fulfilled criteria for readmission: pneumonia (n=4), persistent
fever (n= 15) and severe sepsis with hemodynamic instability
(n= 3) requiring admission to Intensive Care Unit. Therefore, in
107 (83%) patients the NF was managed fully at-home and
none of them died, while one (4.5%) of the patients
readmitted died, which was due to respiratory syncytial virus
pneumonia (P= 0.17). Readmission rate by NF in MM patients
was constant over time (16%), while lymphoma patients
autografted since March 2007 experienced a dramatic reduc-
tion of readmission rate with the use of piperacillin-
tazobactam as primary antibacterial prophylaxis (15/62 (24%)
vs. 1/31 (3%); P = 0.02).
Conclusion: In our home-care experience, NF per se is not a
mandatory reason for readmission using simple clinical criteria.
Likewise, the use of prophylaxis with piperacillin-tazobactam
reduces significantly the need for hospital readmission in
lymphoma patients receiving BEAM, optimizing both dom-
iciliary and hospital resources.
Disclosure of Interest: None declared.
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The experience of survival following Blood and Marrow
Transplant in NSW, Australia
G. Dyer1,2,*, N. Gilroy2, L. Brice3, M. Greenwood1,3,4, M. Kabir5,
S. R. Larsen6, M. Hertzberg7, L. Brown8, M. Hogg9, G. Huang9,
J. Moore10, J. Tan10, J. Kwan9, C. Ward1,3,4, I. Kerridge1,3,4
1Faculty of Medicine, University of Sydney, 2BMT Network, Agency
for Clinical Innovation, 3Department of Haematology, Royal
North Shore Hospital, 4Northern Blood Research Centre, Kolling
Institute, 5Westmead Breast Cancer Institute, 6Institute of
Haematology, Royal Prince Alfred Hospital, 7Department of
Haematology, Prince of Wales Hospital, Sydney, 8Department
of Haematology, Calvary Mater Newcastle, Newcastle, 9Depart-
ment of Haematology, Westmead Hospital, 10Department of
Haematology, St Vincents Hospital, Sydney, Australia

Introduction: Advances in transplantation technologies,
better patient and donor selection and improved supportive
care have significantly improved outcomes of BMT such that
70-80% of those who are alive at 2 years post transplant can
expect to live long term. Many of these survivors however will
experience significant late morbidity and mortality. Using a
cross-sectional survey we sought to describe the range and
frequency of late physiological and psychological complica-
tions of BMT and the functional, financial and occupational
status of Australian survivors of BMT.
Material (or patients) and methods: BMT survivors aged
over 18 and transplanted between 2000-2012 in NSW were
eligible to participate. Survivors completed the Sydney Post
BMT Study survey, the FACT-BMT (V4), the Chronic GvHD
Activity Assessment Self Report, the Lee Chronic GvHD
Symptom Scale, DASS21, the Post Traumatic Growth Inventory
and the Fear of Recurrence Scale.
Results: 583 survivors were contacted and 441 (78%)
responded. Median age was 54 years (range 19-79yrs). Median
duration post transplantation was 5yrs (range: 1-14yrs). 226
(53.2%) were transplanted for acute leukaemia, 250 (57%) had
a sibling donor and 214 (48%) had myeloablative conditioning.
The most common problems reported were chronic GVHD
(69.3%), sexual dysfunction (57%; 51% males & 66% females),
vaccine preventable diseases (41.5%), tooth decay (36.8%),
iron overload (32.5%), taste alterations (30.9%) osteoporosis/
osteopeania (29.1%), cataracts (28.9%), hypertension (29%),
high cholesterol (24.0%), secondary malignancy (24.5%),
depression (23.3%), anxiety (20.6%), altered smell (20.7%)
poor appetite (20.2%), and diabetes (14.3%).
High risk health behaviours such as smoking, drinking (more
than 14 standard drinks/per week) and not being ‘sun smart’
were reported by 7.5%, 7.7%.and 22.9% survivors respecti-
vely. Thirty-two percent were overweight, and 16% obese.
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Regular exercise (at least 3 times per week) was reported by
200 (45.1%) of survey respondents.
Adherence with recommended cancer screening was low;
following BMT, screening rates were as follows, 32.4% bowel
cancer check, 63.4% PAP smear, 53.3% mammogram, 52.3%
skin cancer check, 36.2% prostate cancer check.
Full time employment post BMT decreased from 64% to 32.5%
principally as a consequence of ill health with those in the
lowest income strata increasing from 21% to 36%.
Seventy-two percent and 8% of survivors were in married or
defacto relationships, respectively, at the time of survey.
Conclusion: This study provides the largest and most
comprehensive account of the experience of survival following
BMT in Australia. Survivors experience a high incidence and a
broad range of physiological and psycho-social late effects of
BMT, many of which are not currently addressed. Importantly,
BMT also had a major financial impact on survivors with many
no longer engaged in full-time employment or experiencing a
decline in socioeconomic status. Our results reaffirm the need
for continuing education and counselling (both pre-and post-
BMT) and for ongoing multidisciplinary long-term follow-up of
BMT survivors.
Disclosure of Interest: None declared.
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Low liver fat content is a risk factor for liver related
complications after allogeneic hematopoetic stem cell
transplantation
G.-N. Franke1,*, T. Weiße2, S. Beer2, C. Döhring1, G. Behre1,
F. Ramdohr1, M. Tröltzsch2, J. Mössner2, V. Keim2, D. Niederwieser1,
T. Karlas2
1Abt. Hämatologie und internistische Onkologie, 2Klinik und
Poliklinik für Gastroenterologie und Rheumatologie, Universi-
tätsklinikum Leipzig, Leipzig, Germany

Introduction: Allogeneic hematopoetic stem cell transplanta-
tion (HCT) as the only curative option for a multitude of
hematologic diseases is increasingly used, even in elderly and
unfit patients. HCT is associated with a considerable morbidity
and mortality. Besides infections and Graft-versus-Host-dis-
ease, liver-related complications like sinusoidal obstruction
syndrome (SOS) are major obstacles in the clinical routine. An
important risk factor is a preexisting chronic liver disease. Liver
elastography (Transient elastography, TE) combined with the
controlled attenuation parameter (CAP) may be helpful to
identify patients at high risk and thus allow risk stratification
and preventive actions prior to conditioning and HCT. TE is an
ultrasound-based technique using shear-waves to analyze liver
tissue stiffness, which correlates with the extend of hepatic
inflammation and fibrosis. CAP is a measure of ultrasound
attenuation and correlates with the degree of liver steatosis.
Both methods have been extensively evaluated in patients
with chronic liver diseases of different etiology and represent
accurate alternatives to liver biopsy.
Material (or patients) and methods: Patients (pts) with
malignant or non-malignant hematological diseases, who
undergo HCT are prospectively evaluated before and post
conditioning prior to HCT by ultrasound, liver elastography
and non-invasive liver fat quantification by CAP. These
parameters are correlated with the clinical course of the
patients with an observation time post-HCT of 100 days. Event
was defined as SOS, GvHD grad II – IV, sepsis from any cause
or death.
Results: 49 pts (median age 58 y, range 18-74, sex f/m: 19/30,
median body mass index 25.0 kg/m2) were included in the trial
and transplanted until September 2015. Twelve pts (24%) had
an event (2 female, 10 male) during the follow-up period (SOS
n= 3, GvHD n=7, sepsis n= 1, toxic liver damage n= 1).
Five pts (12%) had increased liver stiffness indicating hepatic
inflammation and/or risk of fibrosis prior to the conditioning
therapy (TE47.1 kPa: 7.5–26.3 kPa). This was correlated to
increased spleen size (181 vs 108 mm). Three of these five
patient (60%) had an event during the follow up period.

Follow up examinations (n=19) after conditioning and prior to
HCT showed considerable dynamics in some pts for liver
stiffness (TE: -56 to +37%), size of the spleen (longitudinal
diameter -21 to +12%). Furthermore, pts with an event had a
significantly lower liver fat content at baseline measured by
CAP (median CAP 222 dB/m vs. 243 dB/m, P = 0.0479).
Conclusion: Our preliminary results show that ultrasound and
elastography detect a relevant number of pts with risk factors
for liver related complications after HCT. Low CAP-values at
baseline were associated with higher risk of HCT related
events. Thus, transient elastography combined with CAP could
be used for risk stratification prior HCT and help to establish
preventive actions.
Disclosure of Interest: None declared.
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After allogeneic hematopoietic transplantation frequency
of marrow clonogenic cells at engraftment is associated
with immune activation, predicts treatment related
mortality and is an independent factor for overall survival
V. Zammit1, A. L. Di Marco1, M. G. Camuglia1, G. Avola1, A. Cupri1,
C. Pirosa1, E. Martino1, S. Leotta1, V. Frontini2, A. Spadaro1,
A. E. Marchese2, G. Milone1,*
1Hematology, BMT UNIT, 2Clinical Pathology, Azienda Policlinico-
VE, Catania, Italy

Introduction: We have previously demonstrated that a
reduced frequency of clonogenic cells in marrow, early during
engraftment, preced the development of acute GVHD (Milone
G, Exp Hematol 2015;43:430). Based on these results we
hypothesized that evaluation of marrow function may also
reflect alloreactivity and that may predict transplant related
mortality.
Material (or patients) and methods: In 88 consecutive
patients (mean age 46 y) who underwent allogeneic HSC
transplantation, we have prospectively studied, at day +18
after transplantation, frequency of marrow CFU-GM and BFU-
E. At the same time point we collected, in a subset of 26
patients, serum samples to determine levels of soluble
ICAM-1, IL-6 and soluble receptor for IL2 (rec IL2). All patients
received T-replete allogeneic stem cell transplantation from
HLA Identical sibling (n 44) of from an UD (n 44), Underlying
diagnosis were: AML 47; ALL 14; MM 13; Lymphoma 14.
Fifthy-two patients were in advanced phase and 36 in early
phase. Results were related to clinical outcome in terms of
Treatment Related Mortality (TRM), Relapse Rate (RR) and
Overall Survival (OS).
Results: Median Marrow clonogenic cell frequencies at day
+18 were: CFU-GM= 126 (x10e5 plated cells); BFU-E = 60
(x10e5 plated cells); marrow clonogenic frequency was not
different in transplant done from different donor type (CFU-
GM was 122 and 146, in Mud and HLA-Id, P = 0.9) nor
according to different HSC source (CFU-GM were 133 after
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transplant from PBSC versus 118 in transplant from BM;
P= 0.9). No differences were found according to underlying
diagnosis (P = 0.6) or phase of disease (P = 0.5). Marrow CFU-
GM and BFU-E at day +18 was, however, lower in patients
suffering GVHD and requiring corticosteroid treatment in
respect to patients with no GVHD (CFU-GM: P = 0.03; BFU-E:
P= 0.005). In the group of patients having at day +18 a
frequency of marrow CFU-GM over the median, cumulative
Incidence of TRM at 2 y was 7% while it was 37% in the group
having CFU-GM below the median (Gray test: P = 0.0006).
Cumulative incidence of Relapse was not significantly different
in the two groups (35% versus 31%, Gray test P=NS). Overall
Survival was significantly lower in group having frequency of
marrow CFU-GM below median in respect of patients having
frequency of marrow CFU-GM over median: 35% versus 62%
(log-rank: P = 0.006). In multivariate Cox analysis, after adjust-
ing for disease status (early versus advanced), recipient age
and donor type (unrelated versus HLA-Id sibling), the
frequency of marrow CFU-GM below median was retained as
an important factor for an increased risk of death (HR = 2.830;
P= 0.002). The group having a growth of CFU-GM below
median, had, at day +18, a significantly higher level of rec IL-2
in serum (13,600 pg/ml versus 7,300 pg/ml, P = 0.04) while no
differences were detected in IL6 levels and in soluble ICAM-1.
Conclusion: Frequency of marrow clonogenic cells studied
early at day +18 is associated to immune activation, predicts
TRM and is an independent factor for OS. It can be used as
sensitive biomarker for transplant outcome.
Disclosure of Interest: None declared.
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Multicenter survey regarding nutritional support in
transplant programs by the Complications and Quality of
Life Working Party, EBMT
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der Werf3, T. Ruutu4 on behalf of CQWP EBMT, R. Duarte5 on
behalf of CQWP EBMT on behalf of Complications and Quality of
life Working Party, EBMT
1Hematology, Oncology and Internal Diseases, MEDICAL UNI-
VERSITY OF WARSAW, Warsaw, Poland, 2Oncology Department,
ASMN-IRCCS, Reggio Emilia, Italy, 3EBMT Leiden Office, EBMT,
Leiden, Netherlands, 4Comprehensive Cancer Center, Helsinki
University Hospital, Helsinki, Finland, 5Servicio de Hematologia y
Hemoterapia, Hospital Universitario Puerta de Hierro, Madrid,
Spain

Introduction: Hematopoietic stem cell transplantation (HSCT)
affects patients’ nutrition and metabolism and therefore,
appropriate nutritional support seems to be essential for
optimal regeneration. Currently there are no official recom-
mendations regarding nutritional practices after HSCT and the
approach to patient’s feeding is based on local protocols and
customs, which most likely vary among centers. The aim of the
survey was to get insight into current nutritional practices in
EBMT transplant centers.
Material (or patients) and methods: The survey was
submitted to all EBMT transplant centers (N = 469). The
response rate was 27%.
Results: About 80% of respondents gave a very high score of
importance (47/10 degree scale) to appropriate feeding in
peritransplant period. Dietician support is available in 65% of
centers, but the final choice of nutritional support is made by
physician (in 95% of centers). 47% of centers use standard low-
microbial diet during peritransplant period in alloHSCT both
after standard and RIC conditioning and 53% of centers use it
after autoHSCT. In 34% of centers it is prohibited to use food
brought from outside of hospital, while in 40% this practice is
allowed. Besides situations of lactose intolerance, lactose-free
diet is used in 22% of centers in case of gastointestinal (GI)
GvHD. Nutritional status is formally assessed before HSCT in
57% of centers, usually by treating physicians (96%), but also
by dieticians (in 34% of centers). During in-patient stay, it is
performed as routine practice in 56% of centers while in 40%

only if necessary. After discharge, nutritional counselling is
performed routinely periodically in 21% of centers, while in
33% only if necessary. The method of nutritional support most
commonly used as first-line intervention is using oral
nutritional supplements (in 39% of centers). Oral immunonu-
trients are used in 25% of centers and in most (83%) it is
glutamine, while in 35% omega-3 acids. Intravenous nutrition
is used in 67% of centers, mostly consisting of glucose
solutions (in 90% of centers), but also aminoacid solutions (in
76%) and lipid solutions (in 64%). Parenteral nutrition (PN) is
used in 94% of centers. 17% of centers use it always after full-
dose TBI-based conditioning, 23% always after chemotherapy-
based standard conditioning and 9% also after RIC. In 58% of
centers only standardized formulae of PN are used, while 37%
use individualized formulae. In 43% of centers, PN prepara-
tions are routinely enriched with glutamine. Tube feeding (TF)
is used in 47% of centers and small proportion of centers use it
routinely as prophylaxis of malnutrition. To perform TF, 95% of
centers use naso-gastric tube, while 22% use naso-jejunal
tube. In 85% of centers standard commercially-available
formulae are used, in 32% of centers commercially-available,
but disease-specific, while only 2.5% of centers use natural
mixed food. In initial phase of GI GvHD, 22% of centers stop
oral feeding already in stage 1 disease extending up to 85% of
centers in stage 4 disease. Comparably, at stage 1, 26% of
centers implement already PN extending to 89% of centers at
stage 4. Over 80% of respondents agree, that diet in GI GvHD
should be high-calory, high-protein and low-fiber.
Conclusion: Altogether, the results of this multicentre-survey
revealed heterogenous nutritional practices in EBMT trans-
plant centers.
Disclosure of Interest: None declared.
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Toxicities in older adult patients undergoing CD34+
selected allogeneic hematopoietic stem cell
transplantation (allo-HCT)
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M. Maloy1, J. L. Nieves1, S. Devlin3, S. T. Avecilla4, R. Meagher4,
B. Shaffer1, M.-A. Perales1, B. Gyurkocza1, H. Castro-Malaspina1,
S. A. Giralt1, R. Tamari1
1Department of Medicine, Adult Bone Marrow Transplant Service,
Memorial Sloan Kettering Cancer Center, 2Department of
Medicine, Mount Sinai St. Luke’s and Mount Sinai West Hospitals,
3Department of Epidemiology & Biostatistics, 4Department of
Laboratory Medicine, Memorial Sloan Kettering Cancer Center,
New York, United States

Introduction: Ex vivo CD 34+ selection reduces GVHD after
allo-HCT without increasing relapse, but requires a myeloa-
blative conditioning regimen, and assessment of toxicities is
important in older patients (pts) who are usually offered
reduced intensity conditioning.
Material (or patients) and methods: Grade 3-5 toxicities by
CTCAE 4.0 were retrospectively collected on 200 pts who
received CD34+ selection using the ClinicMACSs system
between 2006-2012 and compared between pts≥ 60 or
o60 yrs using Cox regression.
Results: 80 pts≥ 60 (56% male) with acute leukemia/
myelodysplastic syndrome (MDS, 79%), myeloma (11%), and
other hematologic malignancies (10%) were identified, with a
median age of 64 (range 60-73) and median HCT-CI of 2 (0-10).
Busulfan, fludarabine, and melphalan conditioning with rabbit
ATG was used for 90%. The donor was matched related (MRD)
in 38%, matched unrelated (MUD) in 45%, and mismatched
unrelated (MMUD) in 18%. The o60yr pts (49% male) with
acute leukemia/MDS (53%), myeloma (18%), and other
hematologic malignancies (15%) had a median age of 49
(19-59) and median HCT-CI 2 (0-9). Allografts were from a MRD
(38%), MUD (35%), and MMUD in 26%. Pts o60 were more
likely to receive total body irradiation (45 vs 2.5%, P40.001),
but demographics were otherwise similar. Grade 2-4 acute
GVHD by day 100 was 12.5% in pts≥ 60 vs 11% in o60
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(P= 0.82). Overall survival (OS) was not different between ≥ 60
and o60, with a 3- yr OS 49% in ≥ 60 and 59% in o60
(P= 0.11). At 3yrs, NRM was also similar with 30% in ≥ 60 and
25% o60 (Fig 1 A, P = 0.39). The most common toxicities in
pts≥ 60 were cytopenias after day 30 (30% of total toxicities
collected) & electrolyte abnormalities (15%). Infections
included c. difficile (5% of infections) and viral organ disease
(12%). In pts ≥ 60, HCT-CI ≥ 3 correlated with cardiovascular
(HR 2.76, P = 0.006) and neurologic (HR 2.16, P = 0.045) and
male gender with oral/GI (HR 0.38, P = 0.002). Disease other
than leukemia correlated with hematologic (myeloma HR 3.04,
other HR 6.02, P40.001). Median toxicities per pt ≥ 60 was 17
(1-52) and not numerically different than pts o60 (16, 2-63),
but ≥ 60 had more neurologic (HR 2.75, P= 0.001) and less
oral/GI (HR 0.62, P= 0.011) (Table). The median number of
toxicities at Day 100 was 9. Pts ≥ 60 who experienced≥
median toxicities had a 3- yr OS of 61% vs 43% for pts
withomedian (P= 0.3). However, when compared to o60 yr
pts withomedian toxicities, the 3- yr OS were significantly
different (Fig 1B).

All Patients Chemo Patients Only

HR (95% CI) P-value HR (95% CI) P-value

Cardiovascular 1.5 (0.92-2.42) 0.1 1.3 (0.75-2.25) 0.35
Hematologic 0.9 (0.66-1.22) 0.49 1.04 (0.73-1.48) 0.84
Hepatic 0.9 (0.59-1.37) 0.63 0.67 (0.42-1.06) 0.09
Infection 1.2 (0.89-1.63) 0.23 1.01 (0.71-1.43) 0.96
Metabolic 0.94 (0.7-1.28) 0.7 0.81 (0.58-1.14) 0.23
Neurologic 2.75 (1.52-4.98) 0.001 3.9 (1.7-8.96) 0.001
Oral/GI 0.62 (0.43-0.89) 0.01 0.7 (0.46-1.07) 0.1
Pulmonary 1.48 (0.86-2.52) 0.15 1.35 (0.74-2.48) 0.33

Conclusion: Older pts had similar incidence of toxicities, acute
GVHD, OS, and NRM when compared to younger patients, and
the toxicity of a more intense regimen is potentially balanced
by the absence of toxicity related to methotrexate and
calcineurin inhibitors. This is the first comprehensive toxicities
assessment in older patients after CD34+ selected allo-HCT,
and prospective exploration of CD34+ selection in older pts
such as in the BMT-CTN 1301 PROGRESS II protocol is essential.
Disclosure of Interest: None declared.
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Role of Cardiopulmonary Exercise Test prior to
Hematopoietic Stem Cell Transplantation: a Feasibility
Study
I. Song1,*, S. Jee2, S. Kim2, D. Jo1, J. Moon1, S. Baek1, Y. Choi1
1Internal Medicine, 2Rehabilitation Medicine, Chungnam
National University Hospital, Daejeon, Korea, Republic Of

Introduction: To explore the feasibility and role of cardio-
pulmonary exercise test (CPET) in patients with hematologic
malignancy prior to hematopoietic stem cell transplantation
(HSCT).
Material (or patients) and methods: We recorded exercise
testing parameters, skeletal muscle mass of lower extremities,
and body mass index (BMI) in using CPET between January
2013 to May 2015. All patients were subjected to symptoms
limited exercise testing according to the modified Bruce
protocol. We considered that if respiratory exchange ratio
(RER) was checked over 1.10, participants complete the CPET.
During examination, we had checked any side effects of the
participants. We divided all of participants to two groups (Low
group, normal range of heart rate; High group, over 100 per
minute (tachycardia) of heart rate). We compared demo-
graphic and clinical characteristics difference between low
group and high group.
Results: In total, 30 patients with hematologic malignancy (23
patients in AML, 3 in MDS, and 4 in ALL) were enrolled (male,
66.7%; age, 51.23 ± 12.75). All of the participants had no side
effects during exercise test. Mean peak double product was
26998.60 (range, 15481; 41004) and Mean VO2 max was
22.52 ± 4.56. There were significant difference in the Low
group with VO2 max (mean, 24.21 versus 20.25 in the high
group; P = 0.027), the number of prior intensive chemotherapy
(mean, 1.95 versus 4.2 in the high group; P = 0.006).
Conclusion: We found that cardiopulmonary exercise test
prior to HSCT in patients with hematologic malignancy was
very safe and efficient to screen a patient with poor cardiac
function. As CPET reflected the characteristics of the patients,
this exercise test may help us to predict a prognosis of the
patients before HSCT.
Disclosure of Interest: None declared.
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Posterior reversible encephalopathy syndrome following
pediatric allogeneic bone marrow transplantation: a case
series and review
I. Sasmaz1,*, B. Antmen2, B. Karagun2, M. Serbest2
1Pediatric Hematology, Çukurova University, 2Pediatric Bone Marrow
Transplantation Unit, Adana Acibadem Hospital, Adana, Turkey

Introduction: Posterior reversible encephalopathy syndrome
(PRES) is an neuro-radiological syndrome characterized by
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headache, seizures, visual disturbance, and altered mental
function associated with reversible white matter edema
affecting the posterior parietal and occipital lobes of brain.
PRES has been reported to occur in association with numerous
co-morbidities, including hypertensive encephalopathy, pre-
eclampsia, eclampsia, infections, electrolyte imbalance, immu-
nosuppressive drugs, allogenic bone marrow transplantation
(BMT), solid organ transplantation, autoimmune diseases, and
high-dose cancer chemotherapy.We report ten patients who
developed PRES during the prophylaxis and treatment with
Cyclosporine A (CsA), tacrolimus and methylprednisolone for
graft versus host disease (GVHD) after allogenic BMT.
Material (or patients) and methods: Between 2013 and
2015, 90 patients received an allogeneic BMT at Acibadem
Adana Hospital Pediatric Bone Marrow Transplantation Unit.
Posterior reversible encephalopathy syndrome was observed
in ten patients. Medical records and magnetic resonance
images (MRIs) were evaluated.
Results: We presented ten patients with PRES, age ranging
from 3 to 19 with an average of 11.4 years. Of the ten patients,
nine were diagnosed with thalassemia major and one with
acute myeloid leukemia. All patients were treated with CsA or
tacrolimus and methylprednisolone for prophylaxis and
treatment of GVHD. PRES occurred at a median of 121 days
(range 5-625 days). Clinical findings at onset of leukoence-
phalopathy were hypertension, headache, seizures, visual
disturbance, and altered mental function. One patient with
thalassemia major died of PRES, the other 9 patients are alive
with normal neurological status. MRI showed abnormalities in
all patients including patchy bilateral cortical and subcortical
lesions, especially in parieto-occipital lobes.
Conclusion: Bone marrow transplantation is associated with
several neurological complications that may be triggered by
underlying diseases, BMT procedure, and severe immunosup-
pression. PRES is an uncommon but serious complication after
BMT. We have reported nine cases of PRES who received
allogeneic BMT to emphasize the importance of early
recognition, treatment and appropriate management of PRES
after the transplantation.
References: 1. Apuri S, Carlin K, Bass E, et al. Tacrolimus
associated posterior reversible encephalopathy syndrome: A
case series and review. Mediter J Hematol Infect Dis 2014;18;6
(1):e2014014.

2. Teive H, Brandi I, Camargo C, et al. Reversible posterior
leukoencephalopathy syndrome associated withbone arrow
transplantation. Arq Neuropsiquiatr 2001;59:784-89.
3. Heo S, Cho HJ, Jeon I. A case of posterior reversible
encephalopathy syndrome in a child with myelodisplastic
syndrome following allogenic bone marrow transplantation.
Ped Hematol Oncol 2010;27(1):59-64.
4. Min AY, Fisher PG, Barnes PD, Dahl GV. A syndrome of
irreversible leukoencephalopathy following pediatric allogenic
bone marrow transplantation. Pediatr Blood Cancer 2007;
48(2):213-17.
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Single centre experience of outcome in allogeneic stem
cell transplant for double and triple hit lymphoma
I. Qureshi1,*, M. Kaparou1, M. Nikolousis1, R. Lovell1, B. Kishore1,
K. Holder1, S. Paneesha1
1Heartlands Hospital Birmingham NHS, Birmingham, United
Kingdom

Introduction: Double or triple hit Lymphomas (DHL) are
characterized by translocation rearrangements of C-MYC with
the addition of BCL2 and/or BCL 6, which are associated with a
poor outcome due to their genetic complexity1. Clinical
controversies remain regarding the optimum treatment for
patients with DHL due to lack of consensus regarding the
management and also age and frailty being a significant
obstacle, limiting the role of dose-escalated or intensified
therapy1. Literature review suggests overall median survival for
DHL patients is from 0.2-1.5years2. We report our single centre
experience of allogeneic stem cell transplantation (AlloSCT) as
a consolidative treatment in first remission in consecutive DHL
patients.
Material (or patients) and methods: This single centre
retrospective study evaluated the outcome of DHL patients
who underwent AlloSCT following standard R-CHOP or more
intensive chemotherapy. Diagnosis of DHL was as per the 2008
WHO classification. Statistical analysis was performed by using
SPSS 22s.
Results: Our study had six patients (4M; 2 F) with a median
age 56.5 years (range: 33-66). 5 patients had stage 4 B disease
at diagnosis whereas one patient had stage 2B (Table 1).
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R-CHOP was the initial treatment in 2 patients whereas 3
patients had R-CODOX/M/R-IVAC and one patient received
dose adjusted EPOCH chemotherapy. AlloSCT was performed
after the initial response (all were in complete remission) with
BEAM Alemtuzumab conditioning with cyclosporine as GvHD
prophylaxis (4 unrelated and 2 sibling donors) with a median
follow up of 30 months (range: 3-61). Half of the patients were
in the low-intermediate risk and the other half were in high-
intermediate risk according to R-IPI score. Mean overall
survival (median not reached) for our cohort was 43.4 months
(range: 23.5-63.5) (Figure 1). In our small series there was no
progression after 18 months from Allo SCT. One patient
progressed 6 weeks and died 8 weeks post AlloSCT whereas
another patient progressed 12 weeks and died 14 weeks post
AlloSCT.
Conclusion: Our single centre experience of limited number
of patients with DHL suggests AlloSCT as a consolidative
treatment in first complete remission, can induce prolonged
survival with potential cure. This needs to be studied in a
larger cohort to confirm our preliminary findings and lead to
consensus in DHL management.
References: 1. Friedberg JW et al. Double hit diffuse large
B-cell lymphomas: diagnostic and therapeutic challenges.
Chinese Clinical Oncology. 2015; 4 (1); 9. 2. Aukema SM et al.
Double-hit B-cell lymphomas. Blood. 2011; 117 (8).
Disclosure of Interest: None declared.
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The special needs and consulting requirements of
adolescents and young adults after stem cell
transplantation
K. Pulewka1, N. Hebestreit2, B. Strauss1, A. Hochhaus3,
I. Hilgendorf3,*
1Institut für Psychosoziale Medizin und Psychotherapie,
2Pflegedirektion, 3Klinik für Hämatologie/Internistische Onkolo-
gie, Jena University Hospital, Jena, Germany

Introduction: The diagnosis of a malignant disease is always a
severe threat to a person and adolescent as well as young
adults (AYA) are in a damageable process of growing-up.
Nearly all components of meaningful life are in a phase of re-
organization. Otherwise, risk behavior in this age group is
common and may affect the outcome of stem cell transplan-
tation (SCT). Aiming to understand the special needs of a
young minority of patients after SCT and to improve the
psychosocial care we sought to evaluate their consulting
requirements in a single center survey.
Material (or patients) and methods: 35 AYA alive after SCT
between 2010 and 2015 and a control group of 32 senior
patients transplanted in 2014 at the Jena University Hospital
were invited to participate. A questionnaire addressing the
individual psychosocial and medical consulting requirements
was sent to all patients.
Results: 41 of 65 questionnaires (63%; 18/33 AYA and 23/32
non-AYAs) were completed and returned. Median age of
participating AYA was 32 (21-39) years and 53 (40-63) years in
the control group. Both groups consisted of 39% female and
61% male patients. On a one to six graded Likert scale issues
regarding body shape as well as sexuality 50% of AYA
compared to 26% of controls (P = 0.041) reported on high
needs (value 5 - 6) of counselling. Although not significantly
different AYA had higher counselling requirements regarding
medication (38%), family/relationship (44%), physical activity
(50%) and rehabilitation (56%) than controls (26% / 22% / 33%
/ 33%), respectively. Other aspects, including nutrition, follow-
up, vaccination, alternative medicine, skin alterations/alopecia,
recreation techniques as well as level of care/premature
pension were of high concern in most patients, but compar-
able between both groups. 81% of all participating patients
would prefer individual consultation instead of grouped
information sessions (13%).
Conclusion: Conclusions: Both patient cohorts indicated need
for advice after SCT by individual consultation. However, AYA

reported on increased need for counseling in medical and
psycho-oncological issues. They seem to benefit from special
themes, i.e. body shape and sexuality. A prospective multi-
center study in this minority of patients is ongoing in order to
evaluate the special needs of AYA in the setting of SCT.
Disclosure of Interest: None declared.
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Predictors of survival among individuals with severe
combined immunodeficiency disorder undergoing
hematopoietic stem cell transplantation
I. J. Abd Hamid1,2,*, M. Slatter3, M. S. Pearce4, A. Gennery3
1Institute of Cellular Medicine, Newcastle University, Newcastle
upon Tyne, United Kingdom, 2Regenerative Medicine Cluster,
Institut Perubatan & Pergigian Termaju, USM, Kepala Batas,
Malaysia, 3Department of Paediatric Immunology, Newcastle
upon Tyne Hospital NHS Foundation Trust, 4Institute of Health &
Society, Newcastle University, Newcastle upon Tyne, United
Kingdom

Introduction: Hematopoietic stem cell transplantation (HSCT)
corrects the immune defects in severe combined immunode-
ficiency (SCID). We aimed to identify factors that influence
survival outcome of transplanted SCID patients, to improve the
future management of HSCT for SCID.
Material (or patients) and methods: A retrospective review
of SCID patients undergoing HSCT in a single centre, from
1987-2012.
Results: Of 120 patients, 96 (80%) survived42 years post-
HSCT. Ten-year survival was 73.5%. Median time of death after
HSCT was 124 days (range 3-2473). 65% of deaths occurred
during the first 6 months post-transplantation, mainly due to
viral infection and acute GVHD. There is significantly more viral
death for SCID HSCT prior to year 2000 compared to after 2000
(64% vs 29%, p 0.05). Late deaths are defined as occurring 42
years post-HSCT. The cause for late death varied, including
malignancy (RAG2 SCID patient with recipient Acute B
Lymphoblastic Leukemia and a CHARGE Syndrome patient
with Lymphoma[Ag4]), Haemophilus influenza infection, EBV
PTLD, inflammatory pneumonitis and sudden death.
The best 10 years’ survival is seen in Artemis SCID (87.5%), ADA
and IL2RG SCID (84%). Survival was significantly better in those
diagnosed early (less than 4 weeks old) (90.7% vs 64.1%, p
0.003), those transplanted before the age of three months old
(86.9% vs 65.1%, p 0.01), those without chronic GVHD (95.2%
vs 58.3%, P40.0001), whom are free from infection prior to
transplant (90.0% vs 68.1%, p 0.004) and those not requiring
PICU admission (77.6% vs 52.5%, p 0.02).
Conclusion: These data emphasise the importance of early
diagnosis and transplant in SCID, which contribute signifi-
cantly towards superior survival outcome following
transplantation.
Disclosure of Interest: None declared.
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Long-term immune reconstitution post-hematopoietic
stem cell transplantation in IL2RG/JAK3 SCID, Newcastle
Experience
I. J. Abd Hamid1,2,*, M. Slatter3, M. S. Pearce4, A. Gennery3
1Institute of Cellular Medicine, Newcastle University, Newcastle
upon Tyne, United Kingdom, 2Regenerative Medicine Cluster,
Institut Perubatan & Pergigian Termaju, USM, Kepala Batas,
Malaysia, 3Department of Paediatric Immunology, Newcastle
upon Tyne Hospital NHS Foundation Trust, 4Institute of Health &
Society, Newcastle University, Newcastle upon Tyne, United Kingdom

Introduction: Hematopoietic stem cell transplantation (HSCT)
is proven to be curative for severe combined immunodefi-
ciency (SCID). Here, we discuss the outcome of donor
chimerism and thymic output for IL2RG/JAK3 SCID post-
transplantation at our centre.
Material (or patients) and methods: A cross-sectional study
of IL2RG/JAK3 SCID patients who underwent HSCT from 1987-
2012. The conditioning regimens used were reduced intensity
conditioning (RIC) (Fludarabine/Melphalan), low toxicity
myelo-ablative conditioning (Treosulphan/Fludarabine or
Treosulphan/Cyclophosphamide) and myelo-ablative condi-
tioning (MAC) (Busulphan/Cyclophosphamide). CD4+ naïve
cells (CD3+CD4+45RA+) measurement was used as an
indicator of the thymic output post-transplantation.
Results: 31 of 43 patients with IL2RG/JAK3 SCID survived. The
10-year survival was 71.9%. Median age at last follow up was
10 years old (range 2–25).495% donor T cell chimerism was
observed for all patients irrespective of donor and condition-
ing regimen received. However, B cell and myeloid donor
chimerism at last follow up was best following low toxicity or
myelo-ablative conditioning regimen with matched related
(MRD) or matched unrelated donor (MURD) compared to
unconditioned and matched sibling donor (MSD) recipients.
Most haplo-identical donor recipients have poor myeloid

chimerism (o5% donor cells), despite receiving MAC con-
ditioning. 16/29 are off IVIG (10 B and myeloid chimer-
ism450% donor, 6 B and myeloid chimerism o50% donor).
13/29 with B and myeloid chimerism o50% donor continue
IVIG. The mean CD3+ count at last follow up is highest for
those who received MSD and unconditioned transplants.
Recipients of low toxicity conditioning have higher CD3+
counts compared to RIC and MAC conditioning, across all
types of donor. MSD with unconditioned transplants have the
best thymic output at last follow up, followed by MRD and
MURD with low toxicity myelo-ablative conditioning.
Conclusion: T cell donor chimerism is not influenced by
conditioning or donor types. However, conditioning with MRD
or MURD demonstrated better myeloid cell chimerism
compared to unconditioned MSD or haplo-identical donor
recipients with MAC. Sustained CD3+ output are seen after 20
years post-HSCT for of IL2RG/JAK3 SCID and even though
unconditioned MSD recipients have poor myeloid chimerism;
they have highest thymic output at last follow up.
Disclosure of Interest: None declared.
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Post-transplant health-related quality of life for different
severe combined immunodeficiency genotypes
I. J. Abd Hamid1,2,*, M. Slatter3, F. McKendrick4, M. S. Pearce5,
A. Gennery3
1Institute of Cellular Medicine, Newcastle University, Newcastle
upon Tyne, United Kingdom, 2Regenerative Medicine Cluster,
Institut Perubatan & Pergigian Termaju, USM, Kepala Batas,
Malaysia, 3Department of Paediatric Immunology, Newcastle
upon Tyne Hospital NHS Foundation Trust, 4Department of
Health Psychology, Newcastle & North Tyneside NHS Trust,
5Institute of Health & Society, Newcastle University, Newcastle
upon Tyne, United Kingdom

Introduction: Improvement in hematopoietic stem cell
transplantation (HSCT) techniques and medical care has
improved post-transplant survival for patients with severe
combined immunodeficiency (SCID). Many studies have
demonstrated evolution of immune-reconstitution, but there
are scarce data considering long-term quality of life (QoL), with
one study suggesting poor function compared to healthy
controls(1). We objectively assessed QoL of SCID survivors at
our centre according to their genetic diagnosis.
Material (or patients) and methods: All SCID patients more
than 2 years post-HSCT attending the HSCT Clinic follow up
were invited to answer the Pediatric Quality of Life Inventory
(PedsQL), Generic Score Scale v4.0 questionnaires as part of
the routine psychology assessment. The PedsQL question-
naires consist of parent and patient reports, both have 6
domains (physical, emotional, social, school, psychosocial and
total).
Results: 59 of 88 (67%) patients responded; comprising 45/73
(62%) patients aged 45 years and 49/77 (64%) families.
Fourteen children aged o5 years old were excluded from the
child questionnaires. Twenty-eight patients were not con-
tactable and three refused. Most older patients answered the
questionnaires, whereas parents answered for most of the
younger patients. The median interval post-HSCT was 11 years
(range, 2-27). The proportions of responder according to SCID
genotypes were IL2RG/JAK3 SCID (20 of 31, 65%), IL-7Ra
Deficiency (10/14, 71%), Adenosine Deaminase (ADA) (12/16,
75%), Artemis (5/7, 71%).
QoL for patients with IL2RG/JAK3, IL-7Ra Deficiency and
Artemis SCID were not significantly different to published UK
norm (Patient Report) in all domains, in contrast to a previous
study(1). However, ADA SCID survivors had significantly lower
QoL, across all except the emotional components.
Parents of IL2RG/JAK3 SCID reported significantly lower QoL in
school, psychosocial and total domains compared to UK
normals, whilst parents of ADA SCID reported significantly
lower QoL across all except the emotional component
domains. The QoL scores were not significantly different
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between IL-7Ra and Artemis deficient SCID (all domains)
(Table 1).
Parents and children of RAG1/2 SCID reported significantly
lower QoL in school component compared to UK norm.
Parents of IL2RG/JAK3 SCID with on-going intravenous
immunoglobulin therapy reported lower QoL compared to
those without the therapy.
Conclusion: In contrast to previously(1), a number of SCID
genotypes were associated with normal Qol. Particular risk
factors include ADA SCID and need for ongoing medication.
Factors postulated as causing reduced QoL include prolonged
hospitalization, parental consanguinity and on-going medical
issues or medication, but most parameters we examined were
normal. Larger qualitative studies are needed to clarify QoL
differences in SCID survivors.
References: 1. Titman P et al. Blood 2008;112: 3907.
2. Upton P et al. Health Qual Life Outcomes.2005;3:22.
Disclosure of Interest: None declared.
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Pre-transplant serum ferritin, PRBC transfusions and EBMT
risk score are correlated with allo-HSCT outcome
I. Lopez Oreja1,*, J. Zubicaray1, I. Urreta2, L. Cuevas1, A. Uranga1,
N. Robado1, N. A. Bizjak1, J. I. Emparanza2, M. Araiz1, C. Vallejo1
1Hematology, 2Epidemiology, Osakidetza, Donostia, Spain

Introduction: Several models to predict outcome of allo-HSCT
have been used. There is a continued need to define and
develop risk-assessment measures to help physicians throught
the decision making process. Aim: we wanted to identify pre-
transplant features associated with worse survival in our series
of patients.
Material (or patients) and methods: We retrospectively
analysed 229 patients who underwent allo-HSCT in our centre
during the last years. Association between survival and pre-
transplant HCT comorbidity index (HCT-CI), EBMT risk score
(EBMT-RS), serum ferritin (PTSF), PRBC transfusions (tPRBC),
patient/donor ABO blood groups, patient/donor age and
patient/donor gender was analysed.

Results: Median age of the series was 47 years (7-72). Median
follow-up was 14.3 months (0.3-164.9). Overall survival (OS) at
days +100 and +365 was 89.6% and 66.7%, respectively. PTSF
(median: 1497 [17.6-8286.4]), tPRCT (median: 24 [0-263]) and
EBMT-RS (median: 3 [1-6]) were associated with shorter OS
(log-rank test). A higher risk of death was observed in patients
with: PTSF≥ 1000 ng/mL (HR: 1.98, CI: 1.05-3.71, P = 0.03),
tPRCT≥40 (HR: 1.71, CI: 1.13-2.60, P = 0.01), tPRBC≥20 (HR: 1.49,
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n = 229 %/Median

Gender
Male 57.20%
Female 42.80%

Disease
Bone marrow failure 3.50%
Acute leukemia/MDS 62%
Lymphoid neoplasm 21.40%
MPN (Myeloproliferative Neoplasm) 9.20%
MM/MGUS (Multiple Myeloma) 3.50%

Donor type
Related 56.40%
Unrelated 43.60%

Donor-patient gender
Male-male 35.10%
Male-female 25.30%
Female-male 22.70%
Female- female 16.90%

ABO group
Matched 61.60%
Major incompatibility 15.60%
Minor incompatibility 18.80%
Mixed incompatibility 4.00%

HCT-CI 2.0 (0-7)
EMBT risk score 3.4 (1-6)
Pre-transplant serum ferritin (PTSF) (μg/L) 1497 (17.6-8286.4)
Packed red blood cell transfusions (tPRBC) 25 (0-263)
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CI: 1.01-2.20, P = 0.04) and with the increase of each point of
the EBMT-RS (HR: 1.34, CI: 1.01-1.78, P= 0.04). No significant
impact on OS was observed for HCT-CI or for patient/donor
gender, age and ABO group.
Conclusion: In our experience, PTSF, tPRBC and EBMT-RS are
associated with OS of allo-HSCT patients.
Disclosure of Interest: None declared.
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A cohort pilot study on the use of a preventive treatment
of oral mucositis using low-level laser therapy on patients
undergoing a haematopoietic stem cell transplantation
I. Jeandet1,*, J. A. Martignoles1, S. Tronchon1, C. Brouillat1,
S. Filiol1, C. Villemagne1, S. Benderbal1, E. Chalayer1, J. Cornillon1,
D. Guyotat1, E. Tardy1
1Hematology, Institut de Cancérologie de la Loire, Saint Priest en
Jarez, France

Introduction: Oral mucositis (OM) is a serious and frequent
side effect due to the conditioning regiments (CRs). The data
of nearly 200 patients undergoing an autologous hemato-
poietic stem cell transplantation (HSCT) have been prospec-
tively analysed by the EBMT Mucositis Advisory group (1). This
study revealed that 45% of patients suffered from grade 3 or 4
OM and with the CRs using 12 Gy TBI the risk of severe OM
increased up to 75%. Low level laser therapy (LLLT) can be
used to treat and prevent OM due to its anti-inflammatory,
antalgic and healing properties. The American guidelines
published in 2014 recommends the use of the LLLT to prevent
OM (2). However, this procedure is not as developed among
the French haematological centres. Thereby we report the
results of a pilot study showing the feasibility of this process
and the outcome.
Material (or patients) and methods: The design of our study
is a prospective and monocentric study involving 47 patients
who underwent an autologous or allogeneic HSCT from May
2014 to June 2015. The chosen protocol for the preventive use
of the LLLT consisted of sweeping the entire oral cavity for
2 minutes at a power setting of 250mW. The first session was
performed on day 2 of the conditioning and carried out on a
48 h rotation until day 10. The treatment of a proven OM was
performed every day until signs of healing appeared. The
treatment was carried out by a trained nurse or nurses’ aide
and consisted of a 10 s per cm2 treatment at a power setting
of 500mW on the OM’s lesion.
Results: The feasibility of a systematic preventive treatment of
OM has been shown. The training of the caregivers (nurses
and nurses’ aide) with the use of the LLLT was straightforward.
The process was not time consuming. The patient’s accep-
tance of treatment was easily gained which was proven by the
fact that no patients refused treatment. The tolerance was
excellent due to the absence of any sides effects.
Concerning the characteristics of the 47 patients: 25 men, 22
women, median age of 51years old (20-60), 35 of which
received an autologous HSCT (18 BEAM, 15 Melphalan based
CR and 2 BuCy). 12 of which received an allogeneic HSCT with
the use of a myeloablative conditioning regimen (3 Cy-TBI, 7
FB4 or FBC and 2 BuCy). The median number of viable CD34+
cells reinfused was 4.76x106/kg and the median duration of
aplasia was 11 days (6-37). 33% of the patients did not suffer
from an OM grade41. Among the OM grade 3 patients, the
symptoms duration lasted for 6 days. No patients suffered
from a grade 4 OM. There was no link observed between OM and
the type of CR, the aplasia duration nor the HSV reactivation.
Conclusion: This study showed the feasibility of a preventive
treatment of OM with the use of the LLLT, in a bone marrow
transplantation unit, due to the involvement of all the
caregivers. The preliminary efficacy results are promising.
The MASCC American guidelines only have a level II of
evidence because they are based on small cohort studies
analysing the data of 22 to 47 patients. We intend on
beginning a prospective, randomised, controlled, multicentre
trial including 200 patients in order to demonstrate the

effectiveness of the use of the LLLT in a population of patients
undergoing a HSCT.
References: (1) Blijlevens N, et al. J Clin Oncol 2008.
(2) Lalla RV, et al. Cancer 2014.
Disclosure of Interest: None declared.
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Testing for thrombophilia post allogeneic stem cell
transplantation: pitfalls and impact on treatment
I. Hamwi1,*, C. Dobbelstein1, M. Stadler1, M. Eder1, A. Tiede1,
A. Ganser1
1Dept. of Hematology, Hemostasis, Oncology and SCT, Hanover
Medical School, Hannover, Germany

Introduction: Patients undergoing allogeneic transplantation
(SCT) are at increased risk for thromboembolic events. When
evaluating the risk of recurrent events and need for secondary
prophylaxis, genetic testing for inherited thrombophilia is
widely used.
Material (or patients) and methods:We describe exemplarily
two patients with thrombophilia testing post SCT.
Patient A was tested homozygous for FV Leiden (FVL) at the
age of 49. Consistent with this finding the APC test showed
pathological resistance. He never experienced a thrombosis
before. Ten years later the patient was diagnosed with
secondary acute myeloid leukemia (AML) making an allo-SCT
the appropriate cure for the disease. During the initial
chemotherapy for AML but prior to SCT he experienced a
thrombosis of his jugular vein triggered by a central venous
catheter. One month later he underwent allo-SCT and
experienced another thrombosis of his right leg during
hospitalization. From that time on he received heparin therapy
continuously. With the intention to stop anticoagulation,
genetic testing for FVL was performed again and showed no
mutated status but wild type of both alleles. The functional
APC test, though, showed persistent pathological resistance
indicating a permanent increased risk for a recurrent
thromboembolic event.
Patient B received allo-SCT for childhood precursor acute
lymphoblastic leukemia (ALL). During prior therapy according
to the ALL-BFM protocol he developed recurrent thrombosis,
at least one provoked during asparaginase application. During
treatment before SCT a decreased protein C level was noted,
which improved to normal shortly after SCT, but deteriorated
again. After counselling to determine his risk of further
thrombotic events a molecular analysis of non-hematopoietic
cells (buccal swab) was performed which could rule out a
mutated protein C gene.
Results: In patient A, genetic analysis of peripheral blood for
the FVL mutation produced a false negative result due to the
patient’s prior allogeneic SCT. Using APC as a functional test
for the circulating F V which is synthesized by the recipient
liver however revealed the homozygous state of the FVL
mutation. Together with the clinical presentation with multiple
thrombotic events an indefinite anticoagulation should be
considered.
In a situation where a functional test is not available, a
molecular analysis of non-hematopoietic cells might be
necessary (patient B).
Conclusion: In an era of increasing use of transplantation
special care must be taken when considering genetic tests in
transplant recipients. Both after allogeneic stem cell trans-
plantation and liver transplantation misleading genetic test
results are possible if peripheral blood leucocytes are
used (1,2).
Further, knowing the site of synthesis of clotting factors is
crucial: In particular testing for FVL might elucidate discre-
pancy in genetic and functional testing using APC resistance
as circulating FV is synthesized primarily by the patient’s
hepatocytes with a smaller pool originating from donor
megakaryocytes. In contrast, in patients after liver transplanta-
tion care must also be taken in genetic analysis of clotting
factors produced by the new liver.
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These cases illustrate the difficulties of thrombophilia testing
after allogeneic transplantation and the impact on treatment
recommendations.
References: 1. Parker J et al.: Blood 2001; 97 (8):2525-6.
2. Crookston KP et al.: Br J Haem 1998, 100, 600-602.
Disclosure of Interest: None declared.
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A prospective unicentric survey on donor-specific
antibodies DSA and desensitization strategy
A. P. Iori1,*, U. La Rocca1, M. P. Perrone2, P. Cinti2, W. Barberi1,
G. F. Torelli1, M. Shafii Bafti2, M. Gozzer2, L. Petrucci1, L. Laurenti2,
L. Lombardi1, B. Lucani1, R. Foà1, G. Girelli2
1Department of Cellular Biotechnologies and Hematology,
Hematology Policlinico Umberto I, Sapienza University, 2Immu-
nohematology and Transfusion Medicine, Policlinico Umberto I,
Sapienza University, Rome, Italy

Introduction: Unrelated mismatched volunteers (MMUD), cord
blood or haploidentical(haplo) related donors are alternative
stem cell source for patients with hematological malignancies,
candidates to allogenic transplantation(HSCT), lacking a
matched family donor. In these patients, due to sensitization
for previous pregnancies and/or transfusions, antibodies
against HLA loci can be observed. The presence of donor-
specific antibodies(DSA), seems to be predictive of graft
failure. However, so far, neither a clear approach to manage
the presence of DSA, nor a standard desensitization protocol
are available. The aim of this study was to evaluate the
incidence of DSA in patients with a donor search for HSCT, and
the efficacy of our desensitization protocol.
Material (or patients) and methods: From August 2014 to
October 2015, we prospectively screened for DSA, 37 con-
secutive patients candidates to allotransplant,using multi-
analyte bead assays, performed on the Luminex platform,
including Lifecode Screen and LSA I/II (Immucor). The results
were expressed as mean fluorescence intensity(MFI);MFI
≥1000 was considered positive.According to our policy,if
patient had DSA and more than one available donor,we
selected the donor to whom patient had no DSA.If only one
donor was available,we employed a desensitization protocol,
before starting,on day -7, pretransplant conditioning regimen.
The aim of this schedule was to avoid interference with
chemotherapy and anti T cell globulins,infused during
condition regimen.Anti-CD20 monoclonal Ab(rituximab)on
day -15,2 single volume plasmapheresis(PP)on day -9 and -8,
endovenous Ig on day -7 have been administered.HLA
selected platelets for DSA absorption were infused in case of
the persistence of antibodies before transplantation.
Results: Ten out of 37 patients(27%) showed anti HLA
antibodies: 5 for I class HLA antigens,3 for class II and 2
patients for both I and II class, respectively.Three out of 10
patients showed DSA (8%). One patient, having an alternative
MMUD, could change the donor. Two patients were treated
with the desensitization protocol;the first patient, with an
haplo donor, obtained a fast decrease of DSA level; the second
patient, due to the persistence of high DSA level against
MMUD, received 2 transfusion of HLA DSA selected platelets
units. Both patients obtained engraftment on day +21 and +22
after transplantation, respectively. Neither DSA rebound nor
other complications were observed during the follow-up.
Conclusion: Our prospective unicentric analysis suggests that
anti HLA antibodies are frequent(27%) in hematological patients,
therefore DSA should be evaluated routinely in HSCT with HLA
mismatched donors.In our experience the combination of PP,
rituximab, IVIG and platelet absorption, showed successful DSA
reduction in sensitized patients. Prospective multicentric studies
are required to define the role of DSA against each HLA locus
and the MFI cutoff level, associated with higher risk of graft
rejection.Moreover,transplant and transfusion specialists should
joint to design a standard desensitization protocol.
References: -Leffell MS et al. Donor HLA- specific Abs: to BMT
or not to BMT?BoneMarrowTransplant. 2015;50:751758. -Zachary

AA,Leffell MS. Barriers to successful transplantation of the
sensitized patient. Expert Rev Clin Immunol. 2010;6:449-460.
Disclosure of Interest: None declared.
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Iron-chelating therapy improves outcome of allogeneic
hematopoietic stem cell transplantation in MDS
C. Gu1, C. Li1,*, X. Chen1, J. Ma1, T. Wang1, Q. Zou1, J. Chen1,
D. Wu1
1The First Affiliated Hospital of Soochow University,Jiangsu
Institute of Hematology, Suzhou, China

Introduction: To investigate the effect of iron chelating
therapy on hematopoietic reconstitution and related compli-
cations of allogeneic hematopoietic stem cell transplantation
(allo-HSCT) in patients with myelodysplastic syndrome (MDS).
Material (or patients) and methods: Various clinical para-
meters were analyzed retrospectivly in 57 MDS patients with
iron overload (IO)who received allogeneic transplantation.
According to the level of serum ferritin (SF) before transplan-
tation, we divided the patients into two groups: the effective
treatment group (19 cases, SFo1000ng/ml) and iron overload
group (38 cases, SF≥ 1000ng/ml).
Results: (1) 30/57 cases were received iron chelating
treatment, 19/30 (63%) cases obtained obvious curative effect,
the SF level before transplantation waso1000ng/ml, the
median was 561(223-846) ng/ml. The effort of other 11/30
(37%) cases was not obvious, with the SF level before
transplantation was ≥ 1000ng/ml,the median was 1262(1100-
2352) ng/ml. 27/57 patients didn't received iron chelating
therapy before transplantation, the SF level before transplan-
tation was≥ 1000ng/ml,the median was 1540(1320-3112) ng/
ml. (2) The rate of fully-engraftment in the effective treatment
group and iron overload group was 19/19 (100%) and 34/38
(89%). And the latter group had 4/38 (11%) cases failed the
hematopoietic reconstitution.The medium time of myeloid
and platelet reconstitution of the 19 cases of effective
treatment group was (12 ± 2) and (16 ± 6) days respectively,
while those of 34 cases of iron overload group was (13 ± 3) and
(18 ± 6) days. The hematopoietic reconstruction was shorten in
the former group, however the difference between the two
groups had no statistical significance (P= 0.441, P= 0.579). (3)
The infection rate of the effective treatment group and iron
overload group was 7/19 (37%) patients and 28/34 (82%)
patients respectively. The risk of infection of the effective
treatment group was decreased significantly (P = 0.002). (4)
The incidence of aGVHD of the effective treatment group was
5/19 (26%) patients, all of which were I-II degree. The
incidence of aGVHD of iron load group was 22/34 (65%)
cases, with 16 cases of I-II degree, 6 cases of III-IV degree.
The risk of aGVHD in the effective treatment group was
significantly decreased (P = 0.01). (5) The median disease-free
survival (DFS) in effective treatment group was 28.9 (0.3-89.5)
and 21.2 (0.1-81.0) months in iron load group during a median
follow-up period of 22.0 (0.1-89.0) months.The DFS of effective
treatment group was prolonged (P= 0.053).
Conclusion: Effective iron chelating therapy before transplan-
tation was helpful to hematopoietic reconstitution, and
significantly reduced the incidence and degree of infection
and aGVHD, decreased transplantation related mortality(TRM)
and prolonged DFS, thereby improved the success rate of
transplantation in MDS.
Disclosure of Interest: None declared.
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Optimizing busulfan exposure in pediatric hematopoietic
cell transplantation using a weight-based dosing
nomogram and therapeutic drug monitoring
E. Van Maarseveen1,*, L. van Reij1, T. Egberts1, K. Rademaker1,
J. J. Boelens2
1Clinical Pharmacy, 2Laboratory of Translational Immunology,
University Medical Center Utrecht, The Netherlands, Utrecht,
Netherlands

Introduction: Busulfan (Bu) is an alkylating drug used in
conditioning regimens for allogeneic hematopoietic cell
transplantation (allo-HCT). Its narrow therapeutic range in
combination with large inter-individual variability in exposure,
even after intravenous administration, necessitates dose
individualization. Recently, the optimal Bu exposure in
paediatric allo-SCT was identified in a large multi-center study
(1). Striving for optimal Bu exposure a weight-based dosing
nomogram was introduced at our paediatric HCT unit to
reduce between-patient exposure varation (2). In this study we
prospectively assessed target attainment of Bu exposure using
this model-based dosing nomogram supported with thera-
peutic drug monitoring (TDM).
Material (or patients) and methods: All paediatric patients
who underwent allo-HCT receiving Bu-based conditioning
were included. Bu was administered once daily in a 3- hour
infusion on four consecutive days. TDM-based dose correction
was standard protocol. Drug levels were measured on day 1
and 4. Bu exposure was expressed as cumulative area under
the concentration-time curve (cAUC) and estimated using a PK
model and bayesian-based PK software (MwPharm 3.60). Bu
target exposure was set at 80–100 mg*h/L. For each patient a
‘hypothetical’ cAUC without TDM was determined by extra-
polating the AUC on day 1. Secondly, the ‘true’ cAUC was
estimated based on PK data obtained on day 1-4 with
incorporation of TDM-based dose adjustments. Medians and
ranges were compared between cAUCs determined with
and without TDM-based dose corrections. Finally, target
attainment rates were compared between ‘hypothetical’
nomogram-based dosing simulation and the ‘true’ nomogram
with TDM-based dosing situation.
Results: Fifty patients were included with a median age of 9
years (3 months – 18 years). Without TDM the median cAUC
was 85,3 mg*h/L versus 96,2 mg*h/L with TDM. The range
in individual cAUCs was significantly larger without TDM
(45-156 mg*h/L) than with TDM (74-117 mg*h/L) (P = 0.001).
Without TDM 34% of patients reached target cAUC
80-100 mg*h/L and with TDM this significantly increased to
70% of patients (P= 0.001).
Conclusion: The weight-based dosing nomogram overall led
to a mean busulfan exposure within the target range of 80-
100 mg*h/L in paediatric patients, yet the inter-individual
range was substantial. Therefore, TDM of intravenous busulfan
remains recommended and is of utmost importance to reach
optimal target exposure in paediatric patients to improve HCT
outcomes.

References: [1] Lalmohamed A, et al., Studying the optimal
intravenous busulfan exposure in pediatric allogeneic hema-
topoietic cell transplantation (alloHCT) to improve clinical
outacomes: a multicenter study; abstract presented at BMT
Tandem Meeting, Feb 11-15 2015, San Diego, USA.
[2] Bartelink IH, Boelens JJ, Bredius RG, Egberts AC, Wang C,
Bierings MB, Shaw PJ, Nath CE, Hempel G, Zwaveling J, Danhof
M, Knibbe CA. Body weight-dependent pharmacokinetics of
busulfan in paediatric haematopoietic stem cell transplanta-
tion patients: towards individualized dosing. Clin Pharmacoki-
net. 2012 May 1;51(5):331-45.
Disclosure of Interest: None declared.
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Non-Myeloablative Conditioning with Cyclophosphamide-
Fludarabine-Antithymocyte Globulin for Myelodysplastic
Syndrome with Bone Marrow Blasts Less Than 5 Percent –
a Feasibility Study
E.-J. Choi1,*, H.-S. Park1, D.-Y. Kim1, J.-H. Lee1, K.-H. Lee1, M. Seol1,
Y.-S. Lee1, Y.-A. Kang1, M. Jeon1, J.-H. Lee1
1Hematology, Asan Medical Center, Seoul, Korea, Republic Of

Introduction: Reduced-intensity conditioning (RIC) regimens
cause lower non-relapse mortality (NRM), but result in higher
relapse in higher-risk myelodysplastic syndrome (MDS). How-
ever, relapse is not the main problem after hematopoietic cell
transplantation (HCT) in lower-risk MDS and post-transplant
outcomes might be better with less intense non-myeloablative
conditioning (NMC). We report here the results of a single-
center feasibility study for NMC with cyclophosphamide-
fludarabine-antithymocyte globulin (CyFluATG) in MDS
patients with bone marrow blasts less than 5 percent. We
compared post-transplant outcomes between NMC with
CyFluATG and RIC with busulfan-fludarabine-antithymocyte
globulin (BuFluATG) that was used at the same center.
Material (or patients) and methods: Fifteen MDS patients
with bone marrow blasts o5% received allogeneic HCT after
CyFluATG conditioning; cyclophosphamide (50 mg/kg x
2 days), fludarabine (30 mg/m2 x 5 days), and rabbit
antithymocyte globulin (ATG, 1.5 or 3.0 mg/kg x 3 days).
Cyclosporine and short-course methotrexate were given for
prophylaxis of graft-versus-host disease (GVHD). As a historical
control, we selected 30 MDS patients who underwent HCT
after BuFluATG; busulfan (3.2 mg/kg x 2 days), fludarabine
(30 mg/m2 x 6 days), and ATG.

Results:
Patient and transplant characteristics were not significantly
different between CyFluATG and BuFluATG except time period
from diagnosis to HCT. The major transplantation outcome
was similar in both groups (Table 1). During the median
follow-up duration of survivors of 45.8 and 74.0 months for
CyFluATG and BuFluATG, three patients died and 2 relapsed in
CyFluATG, and 8 died and 2 relapsed in BuFluATG. The 4-year
overall survival (OS), event-free survival, NRM, and relapse
rates were 80.0%, 63.0%, 20.0%, and 17.0% in CyFluATG and
73.3%, 73.3%, 20.0%, and 6.7% in BuFluATG, respectively. The
incidences of grade 2-4 acute and chronic GVHD were 13.3%
and 26.7% in CyFluATG, and 20.0% and 47.1% in BuFluATG.

Table 1. Post-transplant outcomes

Outcome CyFluATG (n = 15) BuFluATG (n = 30)

Probabilities (95% CI) P-value

ANC≥ 500/μL, median, days (range) 12 (11.4-12.6) 14 (12.0-16.0) .005
PLT≥ 20,000/μL, median, days (range) 15 (14.1-15.9) 21 (14.0-28.0) .032
Acute GVHD, grade 2-4 at day 100 13.3% (2.0-35.5) 20.0% (7.9-36.0) .588
Chronic GVHD at 1 year 26.7% (7.6-50.7) 47.1% (28.1-64.0) .195
NRM at 4 year 20.0% (4.5-43.3) 20.0% (7.9-36.0) .921
Relapse at 4 year 17.0 (2.3-43.5) 6.7 (1.1-19.5) .411
OS at 4 year 80.0% 73.3% .788
EFS at 4 year 63.0% 73.3% .641
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The neutrophil and platelet engraftment was significantly
faster in CyFluATG compared to BuFluATG (median 12 vs.
14 days, P = 0.005 for neutrophil; median 15 vs. 21 days,
P= .032 for platelet). CyFluATG showed faster immune
reconstitutions of T-cells at 1 month after HCT than BuFluATG.
3 of 4 women of childbearing age in CyFluATG resumed their
menstruation cycles and one successfully delivered a baby,
while no woman in BuFluATG recovered menstruation again.
Conclusion: In conclusion, NMC with CyFluATG regimen was
feasible in MDS patients with low bone marrow blasts
percentage in terms of engraftment and NRM. Post-
transplant outcomes were comparable between CyFluATG
and BuFluATG, and faster neutrophil engraftment and early
T-cell reconstitution were observed with CyFluATG. Fertility of
women seems to be maintained after CyFluATG.
Disclosure of Interest: None declared.
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Conditioning with total body irradiation without
antithymocyte globulin is assoicated with better outcome
of cord blood transplantation in children with acute
leukemia
H. W. Cho1,*, K. H. Yoo1, Y. B. Choi1, E. Yi1, K. W. Sung1, H. H. Koo1
1Pediatrics, SAMSUNG MEDICAL CENTER, SUNGKYUNKWAN
UNIVERSITY SCHOOL OF MEDICINE, Seoul, Korea, Republic Of

Introduction: While cord blood transplantation (CBT) is widely
used for the cure of various diseases including acute
leukemias, the optimal conditioning regimen needs to be
determined. This study was aimed to identify the impact of
conditioning regimen on the outcome of CBT in children with
acute leukemia.
Material (or patients) and methods: Medical records of
patients with acute leukemia who received CBT at our
institution between Jan 2002 and Jun 2015 were reviewed.
Patients who had received prior transplantation were
excluded. Patients were allocated into 3 groups (TBI+ATG-,
TBI-ATG+, and TBI+ATG+) according to the presence or
absence of total body irradiation (TBI) and antithymocyte
globulin (ATG) in the conditioning regimen.
Results: Seventy-one patients were identified and their
median age at CBT was 7.3 y (range, 0.6-18.5). TNC and
CD34+ cell doses were similar between three groups (P = 0.38
for TNC; P = 0.31 for CD34+ cells). All patients in TBI+ATG-
group (n=20) were successfully engrafted, while 8 of 36
patients (22.2%) in TBI-ATG+ group and 3 of 15 patients
(20.0%) in TBI+ATG+ group failed to achieve donor-origin
hematopoietic recovery (TBI+ATG- vs. the others, P = 0.027).
The incidence of cytomegalovirus (CMV) disease was 1 in TBI
+ATG- group (5%), 11 in TBI-ATG+ group (30.6%), and 5 in TBI
+ATG+ group (33.3%) (TBI+ATG- vs the others, P = 0.028). Early
blood stream bacterial infection within 30 days after CBT was
more frequently observed in TBI+ATG+ group (n= 7; 46.7%) as
compared with that of TBI+ATG- group (n= 7; 35.0%) and TBI-
ATG+ group (n=11; 30.6%). The 5-y overall survival rates of TBI
+ATG-, TBI-ATG+, and TBI+ATG+ groups were 81.1%, 53.8%,
and 33.3%, respectively (P = 0.015).
Conclusion: Patients conditioned with TBI without ATG
achieved better engraftment and survival rates less suffering
from CMV disease. Our data suggest that TBI-based condition-
ing without ATG should be a preferred option for pediatric
patients with acute leukemia undergoing CBT.
Disclosure of Interest: None declared.
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Improved outcome post myeloablative reduced toxicity
Treosulfan-based conditioning regimen in AML/MDS
patients undergoing allogeneic haematopoietic cell
transplantation: preliminary results of a single centre
comparative study
I. Sakellari1,*, I. Batsis1, D. Mallouri1, M. Kaliou1, K. Tsirou1,
E. Gavriilaki1, C. Apostolou1, A. Papalexandri1, V. Constantinou1,
A. Athanasiadou1, E. Yannaki1, A. Fylaktou2, D. Sotiropoulos1,
C. Vadikoliou1, C. Smias1, A. Anagnostopoulos1
1Haematology department - BMT unit, George Papanicolaou
Hospital, 2Immunology Laboratory, Hippokration Hospital,
Thessaloniki, Greece

Introduction: Treosulfan has been incorporated in condition-
ing regimens, in order to achieve sustained remissions
without inducing substantial toxicity and treatment related
mortality (TRM).
Material (or patients) and methods: The current prospec-
tive study analyses the safety and efficacy of FluTreo
myeloablative-reduced toxicity regimen (fludarabine 150 mg/
m2, treosulfan 14 gr/m2/d × 3d) in medically infirm patients
(pts). Patients’ outcome was compared with a similar historic
group treated with FluBuATG (fludarabine 150 mg/m2, busul-
fex 6.4 mg/Kg, thymoglobulin-ATG 5-7.5 mg/kg) reduced
intensity conditioning. A total of 26 pts, aged 55 (25-64),
received FluTreo (plus ATG 5 mg/Kg in unrelated donor, UD)
from 10/2013-9/2015. The pts allografted for AML (19; 15 CR1,
4 CR2), MDS (4; 3 RAEBII, 1 RCMD) and MDS related AML (4;
CR1), post 3 (1-6) lines of treatment. Cytogenetic character-
istics were favourable in 2 (MDS related AML), intermediate in
17 and high risk in 7 pts. All received peripheral grafts from
siblings (8), 8/8 (10) or 7/8 (8) matched UD.
Results: Engraftment was prompt in all pts: day +10 (8-11) for
neutrophils and +12 (9-37) for platelets, with 6 median days of
neutropenia and 74% of pts achieved 499% donor chimerism
by day +30. No grade III-IV organ toxicities were noted:
mucositis gr I-II (26), mild hyperbilirubinaemia (5) and renal
toxicity (3). During neutropenia 12 pts were treated for
infections (pneumonia 1, gram negative perianal 1) and
post-discharge 13 pts (2 gram negative and 1 candidaemia).
Ten pts experienced CMV reactivation (4 infections), 13 EBV (1
PTLPD) and 1 tuberculosis (TBC). Until last follow up 9
developed grade ≥ II aGVHD (5 grade III-IV) and 11 pts cGVHD.
Twenty pts are alive (19 in CR), while 5 died: 2 aGVHD grade III/
IV, 1 cGVHD overlap, 1 TBC (TRM 15%) and 1 disease related.
The historic group consisted of 26 consecutive pts treated with
FluBuATG (2002-2012) for AML (20), MDS (5), MDS related AML
(1). The groups were similar in terms of age, disease risk, lines
of treatment or HCT-CI, except for more UD in FluTreo (x2 test).
With 14 (2-136) for FluBuATG and 13 (2-27) months follow-up
for FluTreo, 1-year cumulative survival probability was 57% vs
83% (P = 0.015), 1-year DFS 38% vs 89% (P= 0.001) and relapse
rate 61% vs 8% respectively. In multivariate analysis regimen,
age, disease phase, lines of treatment, HCT-CI score and GVHD
were incorporated. The type of donor was not associated with
the transplant outcome in univariate analysis and was not
included. In terms for OS and DFS, the only significant
favorable factor was FluTreo (P= 0.03 and P= 0.003).
Conclusion: With the limitation of short follow-up, it seems that
the Treosulfan-based regimen provides favorable OS and DFS
compared with busulfan-based reduced intensity conditioning.
The significant cytotoxicity of high dose Treosulfan along with its
favorable extramedulary toxicity seems to underline the impor-
tance of myeloablation in order to achieve long term disease
control, while maintaining low TRM in these medically infirm pts.
References: Sjoo F, et al. Myeloablative and immunosuppres-
sive properties of treosulfan in mice. Exp Hematol 2006;
34:115–121.
Danylesko I, Shimoni A and Nagler A. Treosulfan-based
conditioning before hematopoietic SCT: more than a BU
look-alike. Bone Marrow Transplantation 2012, 47:5–14.
Disclosure of Interest: None declared.
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Non-total body irradiation based myeloablative
hematopoietic stem cell transplantation is safe and
effective to pediatric acute lymphoblastic leukemia
Y. T. Lim1, K. H. Suh1, J. O. Hah2, H. Chueh3, J. M. Lee1,*
1Pediatrics, Yeungnam University College of Medicine, 2Pediatrics,
Daegu Fatima Hospital, Daegu, 3Pediatrics, Dong-A University,
Busan, Korea, Republic Of

Introduction: Total body irradiation (TBI) has been the
backbone of hematopoietic stem cell transplantation (HSCT)
for pediatric acute lymphoblastic leukemia (ALL). But TBI
results late complication such as growth failure, endocrine
dysfunctions, secondary malignancy and cataract in children.
Many high dose chemotherapy based conditioning regimen
has been developed. Furthermore, chemotherapy regimens
may avoid or diminish late complications from irradiation.
Material (or patients) and methods: We retrospectively
evaluate the result of HSCT for patients diagnosed with ALL.
From January 2003 to August 2015, twenty-four patients, aged
less than 18 years, received myeloablative HSCT in pediatric
hemat-oncologic department of Yeungnam University Hospi-
tal. The median age at HSCT was 8.4 years and the median
period from diagnosis to HSCT was 1.5 years. Ten patients
received HSCT at CR1 and 14 patients received HSCT at CR2.
Stem cell sources were bone marrow (n= 6), peripheral blood
(n=9), and cord blood (n= 8). One patient received bone
marrow and cord blood simultaneously. Twenty patients (83%)
received melphalan based conditioning regimen. Eleven
patients received stem cell of HLA-matched donor and 9
patients received stem cell of HLA-mismatched donor. Four
patients received autologous HSCT. Seven patients were
treated with TBI based conditioning regimen and 17 patients
were treated with high dose chemotherapy based condition-
ing regimen without TBI.
Results: Overall survival (OS) of non-TBI group was not inferior
to TBI group. OS at 5 years after HSCT of TBI and non-TBI group
was 71% and 74%, respectively (P = 0.712). Event free survival
(EFS) at 5 years after HSCT of TBI and non-TBI group was 71%
and 68%, respectively (P = 0.289). Relapse incidence (RI) at 5
years after HSCT was 16% in TBI group and 0% in non-TBI
group (P= 0.052). Also, nonrelapse mortality (NRM) was 71%
and 80% respectively (P= 0.747). HLA match donor group had
better outcomes than those of HLA mismatch donor group.
Stem cell source, age, status at HSCT, immunophenotype and
sex were not associated with survival outcome. Patients with

melphalan based chemotherapy had better EFS than non-
melphalan group (P = 0.01).

OS P-
value

EFS P-
value

Conditioning regimen 0.712 0.289
TBI 71 ± 17.1 71 ± 17.1
Non TBI 74 ± 11.3 68 ± 11.8

Melphalan 0.131 0.01
Yes 78 ± 9.8 78 ± 9.8
No 50± 25 25 ± 21.7

Non TBI & Melphalan 0.837 0.797
Non
TBI ±Melphalan

78 ± 11.3 78 ± 11.3

other 65 ± 15.3 56 ± 16.6

Conclusion: Non-TBI preconditioning regimen was not inferior
to TBI preconditioning regimen. Regarding late complication
of TBI, melphalan based myeloablative HSCT can be safe and
effective to pediatric ALL patients.
Disclosure of Interest: None declared.
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Risk-adapted approach to HLA-matched sibling
hematopoietic cell allografting: impact of adjusting
conditioning intensity and integrating post-transplant
therapeutic interventions
J. Elcheikh1,*, Z. K. Otrock2, A. A. Qanus1, M. A. Kharfan-Dabaja3,
A. Bazarbachi1
1Internal Medicine, American University of Beirut Medical Center,
Beirut, Lebanon, 2Department of Pathology and Immunology,
Washington University School of Medicine, St. Louis, MO,
3Department of Blood and Marrow Transplantation, Moffitt
Cancer Center, Tampa, FL, United States

Introduction: Optimizing conditioning regimens and post-
transplant intervention therapies may reduce both transplant
associated mortality and relapse, ultimately improving survival
after allogeneic stem cell transplantation (allo-HCT).
Material (or patients) and methods: Fifty three patients
with hematological malignancies were included. 26 patients
(49%) had AML (14 in CR1; 9 in CR2; and 3 in CR3), 12 had ALL
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(4 CR1; 6 CR2; 2 CR3+), 6 had MDS (5 RAEB2; 1 RCMD), 4 had
CML (3 blast crisis), 2 had CLL (1 Richter transformation), and
3 had MPD. We used a risk-adapted adjusting conditioning
intensity of busulfan at 130 mg/m2/day intravenously for
either 2, 3 or 4 days, with a fixed dose of fludarabine (F) at
30 mg/m2/day for 5 days, and of thymoglobulin (ATG) at
2.5 mg/kg/day for 2 days. Our algorithm was based on age,
co-morbidity and disease risk. Two (3.8%) patients had FB2-, 14
(26.4%) had FB3-, and 37 (69.8%) had FB4-based conditioning.
Five patients with high risk ALL received TBI 4 Gy in addition.
As GVHD prophylaxis, all patients received cyclosporin A
(3 mg/kg/day) initiated three days prior to stem cell infusion.
Post-transplant therapy was initiated between days 30 and 60
after allo-SCT. Twenty six patients (49%) were planned for
therapy post allo-SCT, 1 of them relapsed before starting it
and 25 received it (10 vidaza (32 mg/m2/day for 5 days),
5 sorafenib (400mgx2/day), 4 dasatinib (50 mg/day), 1 dasatinib/
imatinib (400 mg/day) and 5 intrathecal cytarabine) whereas 27
patients (51%) could not receive it because of lack of approval by
their third party payers.
Results: All 53 patients, median age, 37 (16-65), received
peripheral blood stem cells from HLA identical siblings. After a
median follow up of 13 (range, 2-57 months), one-year non-
relapse mortality (NRM) was 2% and the cumulative incidences
of grade 2 to 4 acute graft-versus-host disease (GVHD) and all
grades chronic GVHD were 23% and 9%, respectively. The two
groups (post transplant therapy YES or NO) were comparable
for age, gender, disease subtype and distribution of CIBMTR
risk groups, with a slight preponderance of higher risk
receiving post-transplant therapy. Interestingly, on an intent-
to-treat analysis, 2-year overall survival (95% vs 61%; P= 0.04;
Figure 1 A) and progression-free survival (81% vs 53%; P= 0.05;
Figure 1B) were significantly better for patients in the post-
transplant therapy group.
Conclusion: This risk-adapted combined approach of select-
ing conditioning intensity and integrating post-transplant
therapies results in lower NRM and encouraging improvement
in survival. Our findings warrant confirmation in a large
prospective multicenter trial.
Disclosure of Interest: None declared.
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Thymoglobulin (T) use with Busulfan-Fludarabine (Bu-Flu)
for allogeneic transplantation in AML and MDS influences
differential effects on outcomes between MRD and MUD
donor sources and demonstrates a dose-related impact
J. M. McCarty1,*, A. Scalora1, C. Roberts1, A. Toor1, H. Chung1,
W. Clark1, K. Candler1
1VCU Massey Cancer Center, BONE MARROW TRANSPLANT
PROGRAM, Richmond, VA, United States

Introduction: The publication of larger scale studies examin-
ing the role of Bu-Flu in AML and MDS has shown the clinical
utility of this regimen in patients not appropriate for a full
intensity allograft. Thymoglobulin (T) added to allograft
preparative regimens has decreased the incidence and
severity of acute (aGVHD) and chronic GVHD (cGVHD), but
there remains controversy over optimal dosing.
Material (or patients) and methods: To address the concerns
that adding T to fludarabine in this regimen could result in
greater t-cell depletive effects in our practice, we undertook a
retrospective analysis of 74 patients (age range 38-73 years)
with AML and MDS transplanted from 2005-2015 using the Bu-
Flu preparative regimen with and without T. 55 had AML and
29 with MDS including 21 of these with residual disease; 28
patients received allografts from MRD and 46 from MUD
donors (1 MMRD, 7 MMUD).
Results: The cumulative incidence of grade 2-4 aGVHD,
cGVHD, relapse and NRM were 27%, 41%, 35% and 19%
respectively. After a median follow-up of 10.2 months (0.92-
121.9), PFS and OS were 46% and 57%. Comparing cohorts
who did not receive T (13) vs those who did (61), patients
receiving T had higher rates of CMV reactivation (P = o0.01)

and relapse (P= 0.02), while the no T cohort was more likely to
have aGVHD (P = 0.04), cGVHD (P= o0.01) and a higher NRM
(P = 0.03) without a significant difference in PFS or OS. To
determine if donor source played a role, we analyzed the
impact of T use in MUD and MRD patients separately. MUD
patients were more likely to show CMV reactivation (P= 0.03)
while MRD patients were more likely to develop cGVHD
(P = o0.01). This was due to the higher rate of no T use (46%)
within the MRD group, with more grade 2-4 aGVHD (P= 0.06)
and more moderate to extensive cGVHD (P = o0.01). In
addition, patients within the MRD group that received T had
significantly more relapse (P= 0.04), less NRM (P = 0.02), and a
non-significant difference in CMV reactivation, PFS and OS.
While all MUD patients received T, there was a notable dose
effect on aGVHD and cGVHD incidence and severity. Even
though there was a higher incidence of aGVHD in patients
receiving less than 4 mg/kg compared with 4-5 mg/kg and
greater than 5 mg/kg, cGVHD and in particular, moderate-
extensive cGVHD was more likely in patients receiving45 mg/
kg T (P= o0.01). CMV reactivation, relapse, NRM, PFS and OS
were not impacted by ATG dose in the MUD group.
Multivariate analysis controlling for confounding variables
showed that ATG use had a significant HR 14.5 for CMV
reactivation (P= 0.02), and a strong trend to significance for
cGVHD (HR 0.2, P= 0.08) and for relapse (HR 14.2, P = 0.06).
Patients developing aGVHD and cGVHD had significantly less
associated relapse and CMV reactivation accounting for the
insignificant impact on survival.
Conclusion: While these results compare favorably with
recent publications evaluating Bu-Flu-T regimens in the US
and EU, this report demonstrates the differential dosing effects
in MUD allografts and that T in MRD may affect incidence and
severity of cGVHD albeit at lower dosing than used in MUD
transplants. Our future efforts are focused on incorporating a
newly developed exome sequencing-based alloreactivity
potential analysis of donor-recipient pairs in guiding optimal
use and dosing of T in the Bu-Flu regimen.
Disclosure of Interest: None declared.

P236
Non total body Irradiation conditioning for allogeneic
hematopoietic cell transplantation in adults patients with
acute lymphoblastic leukemia: a single-center experience
M. J. Pascual1, J. Díez1,*, M. Ortiz1, S. Lorente1, M. A. Cuesta1,
A. Contento1, L. Baeza1, G. Navarro1, I. Vidales1, A. I. Heiniger1
1Department of Hematology, Regional Hospital of Málaga,
Málaga, Spain

Introduction: Allogeneic hematopoietic cell transplantation
(alloHCT) is considered the best option for adults with high risk
lymphoblastic leukemia (ALL), being cyclophosphamide plus
total body irradiation (TBI) the conditioning regimen most
frequently used. Other schemes based only on chemotherapy,
principally high-dose combined alkylating therapy, are employed
to avoid the toxicity and long-term side effects of TBI. Moreover,
the facility to reduce the chemotherapy dose in these regimens
makes them attractive, especially for patients with comorbidities,
elderly patients and in second transplants. In this retrospective
study, we analyzed the non-TBI conditioning regimens for
alloHCT in adult patients with ALL in our center.
Material (or patients) and methods: Between June 2005 and
August 2015, twenty seven adults aged 16-68 years (median
38 y) with ALL underwent first or subsequent alloHCT with
alkylating based therapy (Thiotepa-Busulfan-Fludarabine 59%,
Busulfan-Fludarabine 22%, others 19%). A total of 12 patients
(44%) received reduced-intensity conditioning regimen. Cyclo-
phosphamide was part of graft versus host disease (GVHD)
prophylaxis in 57% of cases. The diagnoses were B-ALL (78%)
and T-ALL (22%), with 37% of Ph-positive patients. Disease
status at alloHCT was first remission (CR1) in 52% and second
remission (CR2) or more advanced disease (CR2+) in 48%. DR
index was high or very high in 13 patients (48%) and a
previous alloHCT was performed in 15% of the cases.
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Regarding donor type, there were 37% of HLA matched
siblings, 52% of haploidentical relatives and 15% of matched
or mismatched unrelated donors. The stem cell source was
bone marrow graft in 56% of the transplants, while peripheral
blood stem cell was used in 44% of the patients. Cord blood
transplantations were excluded.
Results: Neutrophil engraftment (defined as 40.5 x 10e9/L)
was 100% with a median day of 17 (range, 10-28 days). Platelet
engraftment (defined as 420 x 10e9/L) was 92% with a
median day of 19 (range, 8-31). Full chimerism of donor cells
was reached by the 84% of survival patients at day +30. With a
median follow up of 480 days (range, 21-3499), the overall
survival at 16 months was 50% (65% for patients in CR1 vs 32%
in CR2+, P= 0.05) and leukemia free survival was 46% (62% for
patients in CR1 vs 32% in CR2+, P= 0.05). The cumulative
incidence (CI) of relapse was 35% (no differences between CR1
and CR2+). The CI rate of non-relapse mortality (NRM) was 22%
(18% at +100 d), 7% for patients in CR1 vs 45% in CR2+. The
incidence of acute graft versus host disease (GVHD) grade II-IV
was 18.5% as well as 15.8% of patients developed chronic
GVHD. At last follow up, fourteen patients (52%) remained
alive and free of relapse. Causes of death were relapse (n= 6),
GVHD (n= 2), pulmonary bleeding (n=1), idiopathic encepha-
lopathy (n= 1), idiopathic pneumonitis (n= 1) and bacterial
sepsis (n= 1).
Conclusion: In our experience, these results suggest that
conditioning regimens based on combined alkylating agents
for alloHCT in adults with ALL are feasibly and effective, with
acceptable rates of NRM and outcomes, being comparable to
already published data of TBI-containing regimens. Prospec-
tive randomized trials are needed to ensure this affirmation.
Disclosure of Interest: None declared.
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Autologous hematopoietic stem cell transplantation
(ASCT) outcomes in non-Hodgkin lymphoma (NHL)
patients undergoing high dose therapy (HDT) with
etoposide, cyclophosphamide and thiotepa (VP/CY/TT)
versus cyclophosphamide, carmustine and etoposide
(CBV)
L. W. Veltri1,*, N. Shah1, A. Cumpston1, J. Zhang1, S. Wen1,
K. Watkins1, S. Leadmon1, M. Craig1, M. Hamadani2, A. S. Kanate1
1Hematology/Oncology, West Virginia University, Morgantown,
2Hematology/Oncology, Medical College of Wisconsin, Milwau-
kee, United States

Introduction: Comparison of autologous hematopoietic stem
cell transplantation (ASCT) outcomes in non-Hodgkin lym-
phoma (NHL) patients undergoing high dose therapy (HDT)
with etoposide, cyclophosphamide and thiotepa (VP/CY/TT)
versus cyclophosphamide, carmustine and etoposide (CBV).
Material (or patients) and methods: We analyzed 94
consecutive patients with NHL who received HDT with VP/
CY/TT (n=42) from Nov1997 to Jun2009 vs CBV (n= 52) from
Jul2009 to Jul2015. the VP/CY/TT group received etoposide
1800 mg/m2 IV x 1 dose, cyclophosphamide 50 mg/kg/dose IV
x 3-4 doses and thiotepa 250 mg/m2/dose-350 mg/m2/dose x
3 doses. The CBV group received cyclophosphamide 1200 mg/
m2 x 4 doses, carmustine 300 mg/m2 x 1 dose and etoposide
2400 mg/m2 x 1 dose.
Results: Baseline characteristics are shown in Table 1.
Neutrophil recovery was faster in patients receiving CBV
(median 11 days, range 9-17 days) days vs. 14 days, range 10-
25 days, P o0.001) as was platelet recovery (median 16 days,
range 8-48 days vs. 22 days, range 7-204 days, P = 0.013).
Febrile neutropenia rates were similar (83% vs. 77%, P= 0.61).
Incidence of grade III/IV mucositis was more in VP/CY/TT group
(45% vs. 19%, P= 0.04). No secondary lung or cardiac toxicities
were documented in either group. Median follow-up for all
patients was 2.5 years. The 3- yr progression free survival (PFS)
in the VP/CY/TT and CBV groups was 55% and 45%
respectively, P= 0.19. The corresponding 3- yr overall survival
(OS) was 81% and 71% respectively, P= 0.59. Secondary

malignancies occurred in 9.5% (n=4) of patients in the VP/CY/TT
group and 2.3% (n=1) of patients in the CBV group, P=0.17.

Table 1. Patient Characteristics

VP/CY/TT (n = 42) CBV (n = 52) P-Value

Median age, years (range) 55 (27-69) 60 (24-74) 0.03
Male gender, n (%) 21 (50%) 29 (56%) 0.68
KPS, median (range) 90 (80-100) 80 (70-100) o0.001
HCT-CI Score, median (range) 1 (0-6) 1 (0-6) 0.27

Diagnosis (%)
DLBCL 22 (52.4%) 18 (34.6%) 0.12
MCL 4 (9.5%) 14 (26.9%)
FL 5 (11.9%) 9 (17.3%)
tDLBCL 4 (9.52%) 6 (11.5%)
CNS Lymphoma 0 1 (1.9%)
T-cell Lymphoma 7 (16.7%) 4 (7.7%)

Stage at diagnosis
Stage I & II 18 (45%) 8 (15%) 0.004
Stage III & IV 22 (55%) 44 (85%)

Remission status at transplant
CR 27 (64%) 31 (60%) 0.53
PR 15 (36%) 21 (40%)

Secondary IPI score (age 460)
Low Risk, 0-1 4 (20%) 7 (22%) 0.09
Low-Intermediate Risk, 2 8 (40%) 8 (25%)
High Risk-intermediate,≥ 3 7 (35%) 12 (38%)
High, 4-5 1 (5%) 5 (16%)

Prior therapies, median (range) 2 (1-4) 2 (1-4) 0.18

Conclusion: HDT with VP/CY/TT and CBV resulted in similar
survival, however VP/CY/TT was associated with more acute
toxicity (severe mucositis) and slower hematopoietic recovery.
Disclosure of Interest: None declared.
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LEAM protocol (Lomustine, Etoposide, Ara-C/Cytarabine,
Melphalan) as high-dose chemotherapy (HDT) before
autologous stem cell transplant (ASCT) for lymphoid
malignancies: a monocentric experience
L. M. Fornecker1, M. P. Ledoux1, E. Toussaint1, A. Laplace1,
A. El Aatmani1, C. Fohrer-Sonntag1, K. Bilger1, B. Lioure1,*
1Hematology, Hôpitaux Universitaires de Strasbourg, Strasbourg,
France

Introduction: BEAM regimen (BICNU/Carmustine, Etoposide,
ARAC, Melphalan) has been used for decades before ASCT for
the treatment of various lymphoid malignancies. After world-
wide Carmustine shortage, new HDT regimen has to be
proposed for these patients, introducing Bendamustine or
Thiotepa instead of BICNU, or Busulfan (Bu)-based regimen.
Use of another alkylating agent belonging to the nitrosourea
family, Lomustine, instead of Carmustine was recently
described as LEAM protocol.
Material (or patients) and methods: From 06 to 12/15, 18
patients (pts) received ASCT after LEAM in our institution.
Median age was 58 y (24-67). Indication for ASCT was Hodgkin
(n= 5: 3 primary refractory, 2 in CR2 after early relapse);
DLCBCL (n=6: 3 in CR2; 3 in VGPR/PR after≥ 1 line treatment
(tt); MCL (n=4: CR1-2) or other lymphoid malignancy (≥ CR2).
LEAM HDT consisted of CCNU (Lomustine) 200 mg/m2 p.o. on
day (d) −7, Etoposide 1600 mg/m2 (total dose) i.v. twice daily
divided over 4 d from d − 6 to − 3, Ara-C 2000 mg/m2 (total
dose) i.v. twice daily divided over 4 d from d − 6 to − 3, and
Melphalan 140 mg/m2 i.v. on d − 2.
Results: PBSC grafts contain a median 3.2 10E6 CD34+/kg
(1.86-6.41). Engrafment and 2 months toxicity are evaluable for
17 patients. Median stay in hospital was 20 d (18-66). Median
time for neutrophil recovery4500 was 10 d (9-13); 12 d for
platelets420 000 (9-55; only 16/17 patients evaluable), 18 d
for platelets450 000 for (12-32, 15/17 evaluable). Compliance
of Lomustine (an oral drug) is excellent with appropriate anti-
emetic prophylaxis. We observed 1 toxic death (66 y woman,
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WHO status = 2 before ASCT; gastric DLCBCL in PR after 3 lines
tt): multi-organ failure after grade 4 mucositis, cryptococcus
pneumonia and severe, biopsy proven, sinusoidal obstructive
syndrome (SOS). Otherwise toxicity was mild: median grade
2 mucositis (4/17 grade≥ 3), median grade 2 sepsis; no other
renal, cardiac, lung or renal toxicity. Follow-up is short (median
3 months (m): no death or unexpected toxicity was observed
after 2 m; 2 early relapses occurred at 2 m (primary refractory
Hodgkin, blastoid MCL CR2).
Conclusion: As BEAM was the most widely used HDT regimen
for ASCT in lymphoid malignancies until BICNU was no more
easily available, alternative regimen have to be proposed.
Bendamustine may be an option as it is active in a lot of
lymphoid malignancies and seems to have no cross-reactive
toxicity with other drugs used in BEAM regimen: however,
French experience of previously described safe BeEAM HDT
revealed unexpected toxicities such as acute renal failure and
SOS (Damaj G, personal communication SFGM-TC 2015).
Thiotepa was mostly used in CNS lymphomas as it can pass
the blood–brain barrier: TEAM was recently described retro-
spectively as a safe alternative to BEAM. Bu-based HDT may
raise concern about acute hepatic and long term pulmonary or
hematopoietic toxicity; it also may be an impediment to
subsequent alloSCT. Although limited, our experience with
LEAM regimen in this rather old and heavily treated pts
exhibits promising short term safety. Assessment of efficacy
requires more patients and longer follow-up. Further recruit-
ment in this pilot study will be presented at the meeting.
References: Sellner et al. – Bone Marrow Transplant; epub
16/11/15.
Sharma et al. - SpringerPlus 2013, 2:489.
Visani et al. - Blood 2014; 124: 3029.
Disclosure of Interest: None declared.

P239
Analysis of Anti-thymocyte Globulin (Atg) Infusion-related
Fever in the Allogeneic Hematopoietic Stem Cell
Transplantation (Allo-hsct) Setting
M. J. Pizarro1,*, L. Aguirre1, N. Echevarria1, N. Caminos1,
M. T. Artola1, J. J. Ferreiro1, M. Araiz1, C. Vallejo1
1Hematopoietic Transplant Unit, University Hospital of Donostia,
Donostia/San Sebastián, Spain

Introduction: the use of ATG during the conditioning therapy
(Cx) has proved to reduce the incidence and severity of
chronic GVHD and improve long term quality of life in pts
undergoing allo-HSCT, particularly in the unrelated donor PBSC
transplant setting. Since ATG is an animal-derived product,
infusion reactions (particularly fever) are very frequent in spite of
pre-medication, whereas practical management of them is not
uniform among the different centers. The aim of this study was
to describe the incidence and timing of febrile reactions and
analyze the results of blood cultures (BC) performed during the
episodes in a series of pts.
Material (or patients) and methods: 73 pts consecutively
admitted into the hospital for allo-HSCT during a 5-year period
(2011-2015) were included. 42 pts were male, and 31 female.
Median age was 51 years (17-71). The baseline diseases were:
AML (28), MPD (16), NHL/HL (13), MDS (8), BMF/AA (5), MM (2),
CLL (1). All but one were allo-HSCT from unrelated donors
(98.6%). The stem cell source was PB in 67 cases (91.8%), and
BM in 6 (8.2%). HLA matching was 8/10 to 10/10. The pts
received Thymoglobulin as a part of the Cx from day -4 or -3.
The median daily dose of ATG was 2 mg/kg (1.25-2.75), and
the median number of days with ATG was 3 (1-4). All pts
received premedication with steroids, acetaminophen, plus/
less anti-histamines. Fever was considered when pts had
≥ 38 °C.
Results: 57 pts (78.1%) developed fever after the ATG infusion.
During those episodes, 108 BC were performed (1.9 per pt
with infusion-related fever). There was one case of false gram
+bacteriemia (Coagulasa-negative Staphylococcus), and one
case of true bacteriemia (0.92%). The true bacteriemia, due to

Escherichia coli, happened in a severely neutropenic patient
(ANC: 10/mcL). The bacteria was simultaneously isolated in
urine, was multi-sensitive to beta-lactam antibiotics and was
succesfully treated.
Conclusion: the infusion-related fever after ATG administra-
tion was a very frequent event. In our series, all the blood
cultures performed during the febrile episodes were negative,
with the exception of the case of a severely neutropenic
patient. As a conclusion, we suggest that the practice of blood
cultures in previously asymptomatic pts who develop the fever
after ATG infusion should be decided in an individual basis,
rather than being systematic.
Disclosure of Interest: None declared.
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Thymic activity and T-cell repertoire recovery after
autoHSCT preceded by myeloablative radiotherapy or
chemotherapy
M. Głowala-Kosińska1,* on behalf of Agata Chwieduk, Andrzej
Smagur, Wojciech Fidyk, Jacek Najda, Iwona Mitrus, Sebastian
Giebel
1Dept. of Bone Marrow Transplantation and Oncohematology,
Cancer Center and Institute of Oncology, Gliwice Branch, Gliwice,
Poland

Introduction: It was previously postulated, that pretransplant
myeloablative treatment may impair thymopoiesis contribut-
ing in this way to delayed reconstitution of T cells after
hematopoietic stem cell transplantation (HSCT). On the other
hand, de novo generation of T cells after HSCT requires
competent thymus. Various myeloablative conditioning regi-
mens (TBI or high dose chemotherapy) routinely used in
clinical practice may have potentially different impact on the
thymus. However, no comparative study on thymic output and
T cell repertoire in autoHSCT model has been presented so far.
Material (or patients) and methods: Here we evaluated
thymic output and TCR diversity in 45 lymphoma patients
submitted to autoHSCT differing in respect to conditioning
regimen: high-dose chemotherapy as monotherapy (BEAM,
n= 22), or combination of total body irradiation with
chemotherapy Cy/TBI (n= 23). Thymic output was assessed
before and on +100, +180, +365 days after autoHSCT by flow
cytometric counts of recent thymic emigrant RTE cells (CD31+
CD62L+ CD45RA+ CD4+) and quantification of signal joint TCR
receptor excision circles (sjTRECs) by Q-PCR. T cell repertoire
diversity was analyzed on day +365 after autoHSCT by
spectratyping of CDR3 region in TCRVb chain.
Results: BEAM group, in contrast to Cy/TBI group, manifested
significantly higher proportions of RTE cells and sjTREC copy
numbers on day +100 and on day +180. Analysis of TCRVb
spectratypes on day +365 revealed more restricted (mono-
clonal or oligoclonal) T cell repertoires in Cy/TBI vs BEAM
group (48,8%vs 18,2%, P = .0002).
Conclusion: Summing up, the conditioning scheme based on
BEAM chemotherapy may be performed with lower risk of
thymic destruction and T cell repertoire distortion than Cy/TBI
scheme. This finding may help to potentially improve
conditioning schemes in order to efficiently perform myeloa-
blation and maintain active thymopoiesis.
Disclosure of Interest: None declared.
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Validation of a test-dose strategy prior intravenous
melphalan in children with renal failure undergoing high-
dose chemotherapy with autologous stem cell
transplantation
M. E. Dourthe1,*, V. Poinsignon2, C. Dufour1, S. Broutin2, M. Tod3,
C. Konecki2, J. Guitton3, D. Valteau-Couanet1, A. Paci2
1pediatric, 2pharmacology, Gustave Roussy, Villejuif, 3pharmacology,
ISPB Lyon, Lyon, France

Introduction: Previous pharmacokinetic (PK) studies(1) of
intravenous high dose melphalan based in surface area have
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shown wide interindividual variations in the PK parameters.
For children with renal failure, high melphalan exposure has
been previously(2) related with increased toxicity. We studied
the possibility of using a test-dose of melphalan to determine
the individual clearance and subsequently, the optimal
therapeutic dose for each child with renal failure undergoing
high-dose chemotherapy (HDCT) with autologous stem cell
transplantation (ASCT).
Material (or patients) and methods: A test-dose of
melphalan was performed in 13 patients with renal failure
undergoing melphalan-based HDCT and ASCT since 2011 at
Gustave Roussy. Renal failure was defined by an EDTA
clearance o75% or nephrectomy. The test-dose, consisting
of 10% of the full scheduled dose of melphalan over a
10 minutes infusion, was administered several days before the
HDCT. The sampling time points were: before dosing and 5, 23,
90, 120 and 240 minutes after the end of the infusion. Plasma
melphalan concentrations were determined by a validated
high performance liquid chromatography method over the
range 12.5 to 2000 ng/mL. Melphalan PK parameters were
obtained using a population PK model and the target AUC was
set at 423 mg/L.min(3). The patient received the lower dose
between the calculated and the theoretical dose. After the full
dose, PK was performed to evaluate real melphalan exposure.
Toxicity and efficacy were evaluated after the completion of
treatment.
Results: Eleven patients with neuroblastoma were treated
with busulfan-melphalan combination and 2 with nephroblas-
toma received etoposide-melphalan combination. Median age
at ASCT was 3.9 years (0.5-7.1). Before HDCT, 5 patients
presented a toxic renal failure, a nephrectomy was performed
for 7 patients and 1 was 6 months-old. PK estimations led to
reduce doses in 9 patients since the median predicted AUC
was 572 mg/L.min (232-1522). A correlation test between
EDTA and melphalan clearances during the test-dose showed
that renal function and melphalan clearance were linked
(P= 0.0279). After a median time of 10 days (6-56) after a test-
dose, melphalan full dose was administered according to the
theoretical full dose in 4 patients and to the reduced dose
calculated according to PK estimations in 9 patients. The
median obtained AUC after full dose was 396 mg/L.min (224-
956) with a target AUC after full dose (+/-50%) reached for 9
patients. There was no increased toxicity of HDCT in these
patients.
Conclusion: This PK study allowed us to administer melphalan
in patients with renal failure avoiding increased toxicity. These
results confirm the useful of a test-dose in these patients to
determine the optimal full dose to achieve the targeted
exposure based on AUC calculation.
References: (1) Ardiet C et al.Pharmacokinetics of high-dose
intravenous melphalan in children and adults with forced
diuresis. Report in 26 cases. Cancer Chemother Pharmacol
1986 16:300.
(2) Cornwell GG et al. Influence of renal failure on myelosup-
pressive effects of melphalan: Cancer and leukemia group B
experience. Cancer Treatment Rep 1982 66:475.
(3) Tranchand B et al., High-dose melphalan dosage adjust-
ment: possibility of using a test-dose Cancer Chemother
Pharmacol 1989 (23): 95-100.
Disclosure of Interest: None declared.
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Impact of in vivo T cell depletion in HLA-identical
allogeneic stem cell transplantation for AML in CR1
conditioned with a Fludarabine iv-Busulfan myeloablative
regimen: A report from the ALWP of the EBMT
M. T. Rubio1,*, M. Labopin2 on behalf of Acute Leukemia Working
party of the EBMT, R.-M. Hamladji3, M. A. Sanz4, D. Blaise5,
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Cellulaire, Institut Paoli Calmettes, Marseille, France, 6Hematol-
ogy Division, BMT Unit, Baskent University Hospital, Adana,
Turkey, 7Service d`Hématologie, Hopital Jean Minjoz, Besançon,
France, 8Servicio de Hematología-Hemoterapia, Hospital U.
Marqués de Valdecilla, Santander, Spain, 9Dipartimento di
Ematologia, Medicina Trasfusionale e Biotecnologie, Ospedale
Civile, Pescara, 10Centro Unico Regionale Trapianti, Azienda
Ospedaliera, Reggio Calabria, Italy, 11UAM allo-CSH, Hôpital
HURIEZ, Lille, France, 12Hematology and BMT Department,
Beilinson Hospital, Petach-Tikva, Israel, 13Sección de Transplante
de Medula Osea, Hospital Gregorio Marañón, Madrid, Spain,
14HEMATOLOGIE CLINIQUE, HOPITAL SAINT ANTOINE, PARIS,
France, 15Hematology, Vanderbilt University Medical Center,
Nashville, United States, 16Division of Hematology, Chaim Sheba
Medical Center, Tel Hashomer, Israel

Introduction: In vivo T cell depletion with anti-thymocyte
globulin (ATG) reduces the incidence of graft-versus-host
disease (GVHD) without increasing the risk of relapse in
allogeneic stem cell transplantation (allo-SCT) performed with
peripheral blood stem cells (PBSC) from matched related (MRD)
or unrelated donors after conventional cyclophosphamide-
based myeloablative conditioning (MAC) regimens for acute
myeloid leukemia (AML). The reduced toxicity Fludarabine
and 4 days of intravenous (iv) Busulfan (Flu-ivBu4) MAC
regimen is increasingly used for allo-SCT in AML. The impact
of the use of ATG in the Flu-ivBu4 MAC is unknown, in
particular with MRD.
Material (or patients) and methods: To address this
question, we conducted a retrospective registry-based study
in a population of 566 adult patients who underwent a first
HLA identical allo-SCT with a Flu-ivBu4 regimen for AML in CR1
between 2006 and 2013. Among those patients, we compared
the outcomes of 145 (26%) who received ATG (ATG group) to
421 (74%) who did not (no-ATG group).
Results: Patients in the ATG group were older (median age 49
vs. 44 years, P = 0.002), less frequently seropositive for CMV
(73% vs. 87%, P40.0001), had more frequently received PBSC
(93% vs. 80%, P = P40.0001), were transplanted more recently
(median year 2012 vs. 2011, P40.0001) and had more
secondary AML (12% vs. 7%, P = 0.05). The two groups were
comparable in terms of time time from diagnosis to
transplantation (median 156 days in both groups), gender of
recipient and donor, frequency of female donor to male
recipient (31% vs. 23%, P = 0.06), and cytogenetic risk
(intermediate in 59 vs 54% of patients with available data).
While, the cumulative incidence of grade II to IV acute GVHD at
day 100 was comparable in the two groups (15% in the ATG
group vs. 22% in the no-ATG group, P = 0.10), the use of ATG
was associated with reduced 2-year cumulative incidence of
chronic GVHD (cGVHD) (31 vs. 52%, respectively, P = 0.0003)
including that of extensive cGVHD (8% vs. 26%, respectively,
P40.0001).
With a median follow up of 23 months in the ATG group and
16 months in the no-ATG group, at 2 years post-transplanta-
tion, univariate analysis showed in the ATG vs. no-ATG groups
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comparable risk of relapse incidence (RI) (22% vs. 27%,
P= 0.23), and of non-relapse mortality (NRM) (11% vs 17%,
P= 0.15), but improved GVHD and relapse free-survival (GRFS)
(57% vs. 33%, P40.0001), leukemia free survival (LFS) (67% vs
55%, P = 0.04) and overall survival (OS) (72% vs 59%, P= 0.04).
In multivariate analysis, the use of ATG was associated with
reduced incidence of cGVHD (HR= 0.46, P = 0.0001), improved
GRFS (HR = 0.48, P = 0.00001), a trend for reduced NRM
(HR= 0.59, P= 0.09), improved LFS (HR = 0.67, P = 0.027) and
OS (HR = 0.65, P= 0.027) without affecting RI (HR = 0.72,
P= 0.15). Age450 years had an unfavorable impact on NRM
(P= 0.012), LFS (P = 0.004) and OS (P= 0.026) while female
donor to male recipient increased the risk of cGVHD (P = 0.001)
and reduced GRFS (P = 0.002).
Conclusion: In conclusion, our data suggest that the use of
ATG in association to the Flu-ivBu4 MAC regimen for AML
patients allografted in CR1 with a sibling donor favorably
impacts the final outcome of allo-SCT by reducing the risk of
severe cGVHD without affecting the risk of relapse. These
findings should be confirmed in well design 2 arm randomized
studies.
Disclosure of Interest: None declared.
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Allogeneic hematopoietic stem cell transplantation for
blastic plasmacytoid dendritic cell neoplasm: retrospective
comparison of reduced intensity versus myeloablative
conditioning regimen
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P. Chevallier5, P.-S. Rohrlich6, P. Turlure7, S. Nguyen8, F. Jardin9,
I. Yakoub-Agha10, L. Moukhtari11, N. Raus11, S. Maury1 on behalf
of Société Francophone de Greffe de Moelle et de Thérapie Cellulaire
1Hôpital Henri Mondor, Créteil, 2Hôpital Saint Louis, Paris,
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9Centre Henri Becquerel, Rouen, 10CHRU de Lille, Lille, 11Société
Francophone de Greffe de Moelle et de Thérapie Cellulaire, Pierre-
Bénite, France

Introduction: Blastic plasmacytoid dendritic cell neoplasm
(BPDCN) is a rare form of acute leukemia associated with an
overall bad prognosis. Only very few cases have been reported
to reach durable remissions thanks to chemotherapy alone.
Allogeneic hematopoietic stem cell transplantation (HSCT)
using a myelo-ablative conditioning regimen (MAC) has been
reported to be the gold standard treatment for BPDCN.
However, little is known about the place of reduced-intensity/
non-myelo-ablative conditioning regimens (RIC/NMA) in this
setting.
Material (or patients) and methods: We retrospectively
collected from the database of the French Society of Bone
Marrow Transplantation and Cell Therapy (SFGM-TC) all cases
of BPDCN treated with allogeneic HSCT. Immunophenotypes
at diagnosis were centrally reviewed in order to confirm
diagnosis according to the Garnache-Ottou diagnostic criteria.
Twenty-eight patients had a diagnostic score of 2 or more. The
remaining 15 patients all had CD4+ CD56+ disease, but as they
were mostly diagnosed before publication of this score, other
markers (such as CD123, BDCA-2 and BDCA-4) were not
performed routinely at that time, precluding calculation of a
score at least equal to 2.
Results: From February 2003 to January 2014, 43 patients with
BPDCN received an allogeneic HSCT in 21 French centers.
Median age was 57. About 80% of the patients were
transplanted in CR1. Donors were matched siblings in 42%
of cases. Peripheral blood was the main hematopoietic stem
cell source used in this series (70% of cases). Conditioning
regimens were MAC in 18 cases and RIC/NMA in 25 cases. Four
patients (9%) had engraftment failure or secondary graft
rejection, 3 of whom having received cord blood units. All
these 4 patients were transplanted again 2 to 17 weeks after
the first transplant. After a mean follow-up of 668 days for the

entire cohort (1050 days for alive patients), 22 patients (51.2%)
were alive, 19 of whom being disease-free (44.2%). Eleven
patients had relapsed, at a median of 225 days post-HSCT
(range: 74-821 days). Two-year cumulative incidences of
relapse (CIR) and non-relapse mortality (NRM) were 25.5%
(95% CI = [0.13-0.40]) and 32.8% (95% CI = [0.186-0.479])
respectively. At 2 years post-transplant, disease-free survival
(DFS) and overall survival (OS) were 44.9% (95% CI = [0.291-
0.595]) and 52.2% (95% CI = [0.357-0.664]), respectively. Even
though not statistically significant, patients receiving a MAC
(n= 18) were less likely to relapse than patients receiving RIC/
NMA (2-year CIR = 7.1% and 36% respectively, P = 0.137), but
had a higher NRM rate (43.9% versus 26% at 2 years, P = 0.419),
resulting in similar 2-year DFS and OS (57.1% versus 38%,
P = 0.511 and 57.1% versus 49.7%, P = 0.91). There was a trend
for a lower incidence of NRM at 2 years in patients
transplanted from a sibling donor versus others (16.7% and
39.9% respectively, P = 0.0505), but donor source had no effect
on CIR (P = 0.826), DFS (P = 0.194) and OS (P = 0.188).
Conclusion: In this series of 43 patients with BPDCN,
allogeneic HSCT was associated with a good disease control,
but NRM was high. In this regard, transplantation from a
sibling donor appears to be the best option. RIC/NMA are
feasible and may also reduce the incidence of NRM, but at the
expense of a higher incidence of relapse.
Disclosure of Interest: None declared.
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regimens for allogeneic stem cell transplantation of adult
patients with high-risk acute myeloid leukemia (AML) or
myelodysplastic syndromes (MDS)
M. Eder1,*, E. Dammann1, G. Beutel1, K. Stamer1, L. Hambach1,
A. Schwarzer1, I. Hamwi1, C. Lueck1, S. Ehrlich1, U. Ritter1,
C. Schuenemann1, C. Schultze-Florey1, F. Thol1, M. Heuser1,
C. Koenecke1, M. Stadler1, A. Ganser1
1Hematology, Hemostasis, Oncology, and Stem Cell Transplanta-
tion, HANNOVER MEDICAL SCHOOL, Hannover, Germany

Introduction: Allogeneic stem cell transplantation (SCT) is a
curative option for adult patients with high-risk AML and MDS.
However, the optimal conditioning regimen especially for
elderly patients has not yet been defined. We performed a
retrospective single center analysis for three RIC regimens
according to the FLAMSA-protocol (Schmid et al. JCO 2005)
with either (1) Busilvex (FLAMSA-Bu) or (2) 4 Gy total body
irradiation (FLAMSA-TBI) or (3) the BFM protocol (Marks et al.
Blood 2008).
Material (or patients) and methods: 183 patients with high
risk AML (n=156) or MDS (n=27) transplanted between
1/2007 and 12/2014 were included in this study. AML-patients
were not (n=52), beyond (n=53) or in 1. CR (n=51). Patients
were stratified as high-risk based on clinical course, cytoge-
netics, molecular genetics, and/or IPSS score, respectively.
Cohorts were analyzed for comorbidities according to the
HCT-CI (Sorror et al. Blood 2007) and for the EBMT score
(Gratwohl, BMT 2012). With a median follow-up of 1.3 (0-8.4)
years overall survival (OS), disease-free survival (DFS), relapse
rate (RR), treatment related mortality (TRM) as well as
incidence of aGvHD and cGvHD were analyzed using Kaplan-
Meier statistics.
Results: 79, 37 and 67 patients were treated in groups (1), (2),
and (3), respectively. There were more AML (81%, 78%, 94%)
and fewer MDS patients (19%, 22%, 6%) in group (3) (P = 0.04).
59%, 79%, and 70% of AML patients were not or beyond 1. CR
(P = 0.14). Median age was 58 (19-71), 57 (22-67), and 63 (24-
74) (P= 0.51), and 41%, 35%, and 46% were female (P = 0.53).
Stem cell source were PBSC in 95%, 95%, and 88% from MRD
(16%, 19%, 21%), MUD (66%, 41%, 54%), and MMUD (18%,
41%, 25%) (P = 0.07). Median CD34+ cell numbers/kg for
169 PBSC grafts were 6.7x106, 5.7x106, and 6.5x106 (P = 0.34).
All patients received CSA and MMF as post-transplant
GvHD-prophylaxis, and all but three were treated with
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ATG/Thymoglobulin. The mean HCT-CI score was higher in group
(3) (2.0, 1.6, 3.2) (P=0.02), whereas the mean EBMT-score was
balanced (4.2, 4.5, 4.5) (P=0.90). OS was 71%, 60% and 59% at
12 months, and 59%, 47% and 50% at 24 months (P=0.27). DFS
was 66%, 47%, and 57% at 12 months, and 57%, 44% and 46% at
24 months (P=0.16). RR was 12.4%, 31.5% and 12.4% at
12 months, and 18.1%, 35.3% and 25.2% at 24 months (P=0.17).
TRM was 23.5%, 28.9% and 30.6% at 12 months, and 28.5%,
28.9% and 36.8% at 24 months (P=0.58). aGvHD III-IV° occurred
in 24%, 24% and 11% of patients (P=0.15), and extensive cGvHD
in 9%, 15% and 14% (P=0.29).
Conclusion: Our data suggest a trend toward a better OS and
DFS for cohort (1) as compared to cohorts (2) and (3). RR was
highest in group (2) whereas TRM was similar in all three
cohorts. The incidence of III-IV° aGvHD and extensive cGvHD
was balanced. The different OS and DFS between cohorts (1)
and (3) may be due to different risk profiles with a significant
higher ratio of AML patients and a higher mean HCT-CI in
group (3). In contrast, since patients risk profiles were similar
in both cohorts, FLAMSA-Bu seems superior to FLAMSA-TBI. In
conclusion, different RIC regimens are available for high-risk
AML and MDS patients but FLAMSA-TBI seems to be less
effective than FLAMSA-Bu.
Disclosure of Interest: None declared.

P245
Immune reconstitution at 12 months can predict superior
overall survival in reduced intensity alemtuzumab based
conditioning transplant recipients for high risk MDS and
AML;a single centre experience
A. Kanellopoulos1,*, M. Saeed1, M. Kaparou1, D. Eden1,
J. Khawaja1, L. Cain1, I. Qureshi1, E. Xenou1, S. Lee2, K. Randall3,
C. Arbuthnot3, A. Borg1, K. Holder1, L. Bratby1, B. Kishore1,
R. Lovell1, S. Paneesha1, E. Nikolousis1
1HEART OF ENGLAND NHS TRUST, Birmingham, 2New Cross
Hospital, Wolverhampton, 3Warwick Hospital, warwick, United
Kingdom

Introduction: Early immune reconstitution has been associated
with improved survival in full intensity T replete allogeneic stem
cell transplants.Reduced intensity Alemtuzumab conditioned
allogeneic stem cell transplants have enabled older patients to
undergo a potentially curative procedure for the treatment of
high risk myeloid malignancies.
Material (or patients) and methods: We have retrospectively
analysed 50 patients with high risk MDS (n= 14) and high risk
AML (n= 36) who underwent a reduced intensity Alemtuzu-
mab based conditioning in our transplant centre between
2006 and 2014.The median age was 62.03 years (range 51-72)
and there were 33 male and 17 female recipients. All donors
were fully matched at HLA-A,B,C,DR,DQ loci.Eleven of them
had a fully matched sibling donor while 39 received a graft
from a fully matched unrelated donor. 29 patients were
conditioned with fludarabine, melphalan and alemtuzumab
while 21 patients were conditioned with fludarabine, busul-
phan and alemtuzumab. Sibling donor recipients received
30 mg of alemtuzumab on D-1 while unrelated donor
recipients received 25 mg of Alemtuzumab on D-2 and D-1.
Median follow up of the patients was 18.2 months (range 15-
90).Immune reconstitution was considered when the recipi-
ents reached a CD4 count of above 200.
Results: The median overall survival was 27.4 months while
the median progression free survival was 33 months.CD4
count of4200 was achieved in 26 patients by 12 months
(52%) while the rest of the patients have not achieved full
immune reconstitution.Those patients who had reconstituted
their immune system were 70% likely to be alive at 2 years
compared to 25% for those patients without immune
reconstitution.14 patients (28%) developed grade 1-2 GvHD
while only 1 (2%) grade 3-4 GvHD. 8 patients received DLI for
mixed T cell chimerism (median 2 doses).
Conclusion: Immune reconstitution at 12 months is a critical
determinant of survival in patients undergoing reduced

intensity Alemtuzumab based conditioning stem cell trans-
plants for high risk MDS and AML.Larger prospective studies
are needed to validate the results of our single centre
experience and also review the impact of strategies to
improve immune reconstitution.
Disclosure of Interest: None declared.
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Full donor whole blood chimerism can predict superior
progression free survival in reduced intensity
alemtuzumab based conditioning transplant recipients for
high risk MDS and AML;a single centre experience
A. Kanellopoulos1,*, M. Saeed1, D. Eden1, I. Qureshi1, L. Cain1,
J. Khawaja1, M. Kaparou1, E. Xenou1, A. Borg2, C. Arbuthnot2,
K. Randall2, S. Lee3, K. Holder1, L. Bratby1, B. Kishore1, R. Lovell1,
S. Paneesha1, E. Nikolousis1
1HEART OF ENGLAND NHS TRUST, Birmingham, 2warwick
Hospital, Warwick, 3New Cross hospital, wolverhampton, United
Kingdom

Introduction: Reduced intensity Alemtuzumab conditioned
allogeneic stem cell transplants have enabled the successful
delivery of a potent graft versus leukaemia effect while GvHD
rates remained low contributing to an acceptable non relapse
mortality for those patients.
Material (or patients) and methods: Fifty patients with high
risk MDS (n= 14) and high risk AML (n=36) who underwent a
reduced intensity Alemtuzumab based conditioning between
2006 and 2014 in our transplant centre were analysed.The
median age was 62.03 years (range 51-72) and there were
33 male and 17 female recipients.Eleven of them had a fully
matched sibling donor while 39 received a graft from a fully
matched unrelated donor. Twenty nine patients were condi-
tioned with fludarabine, melphalan and alemtuzumab while
21 patients were conditioned with fludarabine, busulphan
and alemtuzumab. Median follow up of the patients was
18.2 months (range 15-90).
Results: The median OS was 27.4 months while the median
PFS was 33 months.At 3 months there were 36 patients with
full donor (FD) whole blood chimerism and 14 with mixed
chimerism (MD) while at 12 months there were 37 patients
with FD chimerism and 13 with MD chimerism. Fourteen
patients (28%) developed grade 1-2 GvHD while only 1 (2%)
grade 3-4 GvHD. Eight patients received escalated DLI for
mixed T cell chimerism (median 2 doses). Patients with FD
chimerism in whole blood at 12 months had a 90% 2 year
progression free survival compared to 60% at 2 years for those
patients with mixed chimerism. T cell chimerism at 3 months
and 12 months post transplant did not influence OS and PFS.
Conclusion: Whole blood chimerism in bone marrow at
3 months and 12 months post transplant can safely predict
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progression free survival in reduced intensity allogeneic stem
cell transplant recipients with alemtuzumab based condition-
ing.Patients with high risk MDS and AML achieving full donor
chimerism have a significantly better progression free survival.
Larger prospective studies are needed to validate the results of
our single centre experience.
Disclosure of Interest: None declared.
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Feasibility of early administration of 5-azacytidine (5-AZA)
for prevention of relapse after allogeneic stem cell
transplantation (allo-SCT)
A. Le Bourgeois1,*, J.-E. Martin1, R. Duléry1, G. Battipaglia1,
R. Belhocine1, S. Eder1, F. Giannotti1, F. Isnard1, S. Lapusan1,
O. Legrand1, M.-T. Rubio1, A. Verkhoff1, A. Ruggeri1, E. Brissot1,
M. Mohty1
1hématologie clinique, Hôpital saint Antoine, Paris, France

Introduction: 5-azacitidine (5-AZA) is commonly used in case
of relapse of myeloid disease after allo-SCT. Data suggest that
this drug may increase graft versus leukemia (GVL) effect;
however, few clinical data are available on feasibility of 5-AZA
as prevention of relapse.
Material (or patients) and methods: We retrospectively
analyzed 13 patients transplanted between 2012 and 2015, for
AML (n= 11), MDS (n= 1), MPD (n=1). All patients had high
risk disease (second allo-SCT for previous relapse: n= 3,
secondary disease: n= 8, complex or monosomal karyotype:
n= 4, FLT3/ITD: n= 2). Disease status at transplant was: CR1:
n= 6, CR2: n= 3, refractory or upfront: n=4. Four patients had
a high HTC-CI score (≥ 3) at transplant. Type of donor were: HLA-
identical: n=4, haplo-identical: n=2, UD: n=7. Two patients
received RIC regimen, 3 patients had a MAC regimen and
8 patients received a reduced toxicity regimen (5 patients had a
sequential regimen). Median age at transplant was 55 years
(range 31-68) and median follow up is 14 months (range 8-31).
Results: All patients achieved neutrophil engraftment in a
median time of 16 day. Five patients had aGVHD (grade 1:
n= 2, grade 2: n= 3), before 5-AZA, requiring systemic
treatment for 2 of them. Median time for 5-AZA administration
was: 138 (range 103-269) days. 5-AZA was administered as
prophylactic treatment in 9 patients (cytological and molecular
remission) (2 of them had a mixed chimerism at day+100) or a
preemptive therapy in 4 cases (cytological remission but
progressive increase of minimal residual disease). The 2
patients with a previous history of aGVHD treated with
systemic therapy, received 5-AZA as preemptive treatment
and had before starting 5-AZA a cGVHD that did not worsen
during 5-AZA. Median number of 5-AZA courses was 3 (range
1 to 9 cycles). Patients received 5-AZA either at 32 mg/m2

during 5 days (n= 12) or 75 mg/m2 during 5 days (n=1). 5-AZA
was scheduled every 4 weeks, except in 6 patients requiring
6 weeks of interval due to prolonged neutropenia (n= 4),
GVHD (n= 1) or exploration of hypereosinophilia (n=1). No
febrile neutropenia or cytopenia requiring transfusion were
reported during 5-AZA administration. Six patients received
DLI as an additional strategy towards decreasing the risk of
relapse. Five patients developed cGVHD during or after 5-AZA
therapy, with a median delay after starting 5-AZA of 119 days
(range 32-210). Extensive cGVHD occurred for 3 patients who
all received prior DLI. All patients receiving 5-AZA as
prophylactic therapy are still in molecular CR. Of the 4 patients
starting 5-AZA as preemptive, 2 relapsed after 1 and 3 courses
of 5-AZA, one obtained a molecular remission after 2 courses
of 5-AZA and one has not been yet evaluated. The 2 patients,
who had a mixed chimerism, achieved full donor chimerism
after 6 and 7 courses of 5-AZA. At last follow up, 1 patient died
of disease recurrence, 6 patients are still under 5-AZA
treatment and 7 stopped the treatment (relapse (n=2), GVHD
(n= 2), prolonged neutropenia (n= 1), patient choice (n= 1),
efficacy with persistent full donor chimerism (n=1)).
Conclusion: Early administration of 5-AZA after allo-SCT for
relapse prevention is feasible and safe, including when

combined with DLI. A treatment schedule of 32 mg/m2 during
5 days is associated to increase of immunomodulating effect
with limited toxicity.
Disclosure of Interest: None declared.

P248
Graft versus host disease (GVHD) prophylaxis using
postransplant cyclophosphamide (PTCy) preserves T
regulatory CD4+ lymphocytes (Tregs) in unmanipulated
haploidentical transplantation (Haplo-SCT) patients
A. M. Pérez-Corral1,*, C. Pascual1, J. Gayoso1, M. Kwon1,
D. Champ1, P. Balsalobre1, C. Muñoz1, M. Bastos1, D. Serrano1,
J. Anguita1, J. L. Díez-Martín1
1Hematology, Gregorio Marañon Hospital, Madrid, Spain

Introduction: Haplo-SCT is an attractive option in which
virtually 100% of patients (pts) would have a suitable donor. In
the first years T cell depletion was employed to manage
acceptable rates of GVHD and rejection. New GVHD prophy-
laxis strategies as PTCy have made possible unmanipulated
Haplo-SCT with excellent clinical results. Tregs play an
important role in GVHD physiopathology. In murine models
PTCy seems to preserve Tregs in the recipient. This fact may be
part of its protective effect against GVHD.This study prospec-
tively analyse T regs reconstitution post T cell repleted Haplo-
SCT with PTCy comparing with HLA identical sibling donor SCT
(HLAid SCT),and its relationship with GVHD.
Material (or patients) and methods: Between Nov.2012-
Sep.2014,30 pts with Haplo SCT and 8 pts with HLAid SCT in
Gregorio Marañon Hospital were included. Peripheral blood
graft was used. Conditioning regimen comprised fludarabine,
cyclophosphamide,busulfan for Haplo and Flu/Bux or Flu/Mel
for HLAid SCT.GVHD prophylaxis was high dose PTCy(+3+4),
cyclosporine A and mycophenolatemofetil for Haplo-SCT and
cyclosporine A/Methotrexate for HLAid-SCT. Table1 shows pts
characteristics,with no differences between the two groups
except for longer engraftment and lower acute GVHD
incidence in Haplo-SCT group. Tregs(CD127-/w, CD25++, CD4+)
were analysed by flow cytometry on FC500/Navios(Beckman
Coulters) on +15, +30, +60, +90, +180, +360 days post-
ransplant. For comparison Mann–Whitney U-test was used.
Results: Haplo pts had lower T CD4+ cells on +30,+90,+180 and
+360 than HLAid pts, with statistically significant differences on
+30 and +90(+30:median 40(17-73) vs 514(327-732) P 0,00;
+90:181(91-212) vs 258 (205-332) P 0,02). Tregs were also lower in
Haplo group in the first month(7 (4-12) vs 29 (17-38) P0,00), but
showed a fast reconstitution from this time on. At 3 months(+90)
both groups already had similar Tregs counts (20(12-34) in Haplo
vs 19(14-22) in HLAid p0,7), although total CD4+ cells were lower
in the Haplo group at the same time point. T regs remained
similar in both groups on+180(27 (12-36) in Haplo vs 23,00(7-30)
in HLAid p0,4) and +360 (23(19-30) in Haplo vs 23(19-51) in HLAid
P0,9). In Haplo group, comparing pts with acute GVHD(21) and
without acute GVHD(9), Tregs were better in pts who didn´t
develop acute GVHD on +30(16(12-29) vs 6(4-13) p0,04), with no
differences in total CD4+T cells at that time point (30(19-82) vs 45
(17-74) P0,7).

Haplo HLAid p

Sex M/F 21/9 4/4 0.4
Age 39,5(29.75-48.75) 56.5(33.25-

61.65)
0.12

Diagnose 9 AML/3 ALL/4
MPS/5 NHL/7HL/
1MDS/1AA

3 AML/3
NHL/1 MDS/
1 MM

0.19

Disease status CR/PR/Active
disease

18/3/9 3/2/3 0.4

Conditioning Submyeloablative/
Myeloablative

16/14 5/3 0.7

CD34+ x10e6/Kg 5,3 (4,3-6) 5.7 (4.8-8.1) 0.25
Days Neutro-
phils4500/mm3

17 (16-19) 15(14.2-16.7) 0.05

Days Plate-
let420000/mm3

30 (28-40) 12 (10-13) 0.00

Acute GVHD 0/I/II/III-IV 9/7/12/2 0/4/1/3 0.01
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Conclusion: PTCy seems to preserve Tregs reconstitution
in vivo in unmanipulateed Haplo SCT, in spite of a delayed
total T CD4+ recovering. Patients who developed acute GVHD
in our Haplo SCT group had worst Tregs early reconstitution.
These observations brings interest about the importance of
Tregs in the protective effect of PTCy and the incidence of
acute GVHD in Haplo SCT setting.
Disclosure of Interest: Partially supported by a grant from
Fundación Mutua Madrileña. None declared.
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Concurrent- synergistic assesment of two techniqes in
monitoring Minimal Residual Disease for Ph(-) Acute
Lymphoblastic Leukemia post allogeneic transplantation
leads to favorable clinical outcomes
A. Papalexandri1,*, V. Douka1, M. Papathanasiou1, K. Kotta1,
M. Karypidou1, A. Paleta1, D. Mallouri1, I. Batsis1, E. Yannaki1,
V. Tachynopoulou1, K. Leontopoulos1, T. Touloumenidou1,
A. Tsompanakou1, I. Sakellari1, A. Anagnostopoulos1
1Hematology Department and HCT Unit, G.Papanicolaou Hospi-
tal, Thessaloniki, Greece

Introduction: Monitoring of Minimal Residual Disease (MRD)
in Ph(-)ALL patients post allogeneic hematopoetic cell
transplantation (allo-HCT) defines patients in risk for imminent
relapse who further benefit from immunotherapeutic inter-
ventions. Six-color Flow Cytometry (FC) and unmanipulated
bone marrow chimerism with STR-PCR by fragment analysis
(STR-PCR) have been easily applied. We evaluated the
prognostic value of these techniques in monitoring MRD for
Ph(-) ALL patients post allo-HCT.
Material (or patients) and methods: Thirty patients aged 30
(13-58) years who underwent allo-HCT for B- (14) or T- (16) ALL
mainly after myeloablative conditioning (28/30) were evalu-
ated. Fifteen out of 30 transplants were matched unrelated, 13
sibling and two alternative ones. Monitoring of MRD with both
methods was available for all patients, performed on days +30,
+60, +90 and every 3 months for 2 years.
Results: Median follow-up was 26 (2-76) months and 176
samples were analyzed. Overall, only 4/30 patients relapsed.
FC and STR-PCR showed concordant results in 133/176
samples (77%). Discordant results were as follows: i) 7 patients
in 11 samples had positive FC-MRD and complete donor
chimerism in STR-PCR (FC+/ STR-). According to our protocol,
immunosupression was reduced promptly and only one
patient relapsed. Interestingly, in this cohort, subsequently
six patients experienced low level mixed chimerism (LLMC),
reflecting the increased sensitivity of both methods, ii) 15
patients in 32 samples 4+3 months post-alloHCT, experi-
enced mixed chimerism with negative FC-MRD(FC-/STR+) and
no intervention was applied due to chimerism 4=97.5%. Five
out of 15 patients had previously been FC+/STR-, as described
before. None of the remaining 10 FC-/STR+ patients relapsed.
Progression Free Survival (PFS) and Overall Survival (OS) did
not differ in the two groups (FC+/ STR-,FC-/STR+) compared to
the entire cohort. Similarly, no differences were found in PFS
and OS when each method was assessed separately. However,
patients experiencing concurrently FC and STR-PCR positive
MRD showed a trend for shorter PFS and OS [PFS: mean 43
(95% CI: 21-65) vs 53(21-65) months, P = ns and OS: mean 50
(95% CI: 27-74) vs 60(54-65) months P = 0.08, medians not
reached for FC+/STR+ vs other, respectively].
Conclusion: To conclude:i) positive MRD by FC is frequently
followed by LLMC by STR-PCR, reflecting the high sensitivity of
both methods and leading to prompt therapeutic interven-
tions ii) concurrent detection of MRD by FC and STR-PCR
indicates a worse prognosis. In this cohort of patients, 6-color
FC was not superior to STR-PCR in terms of DFS and OS. This
could be explained by the low incidence of relapse in our
population following our immunotherapeutic interventions.
Larger scale studies are warranted to evaluate the prognostic
value of each method and answer the arising question of the
benefit from the concurrent diagnostic approach.

References: 1. Minimal residual disease after allogeneic stem
cell transplant: a comparison among multiparametric flow
cytometry, Wilms tumor 1 expression and chimerism status in
acute leukemia. Rossi G, et al. Leuk Lymphoma. 2013. 2. Impact
of minimal residual disease, detected by flow cytometry, on
outcome of myeloablative hematopoietic cell transplantation
for acute lymphoblastic leukemia. Bar M, et al. Leuk Res
Treatment. 2014.
Disclosure of Interest: None declared.

P250
The value of monitoring minimal residual disease in
children with MLL-rearranged acute leukemia after
hematopoietic stem cell transplantation
B. Gruhn1,*, S. Wittig1, C. Woehlecke1
1Department of Pediatrics, Jena University Hospital, Jena,
Germany

Introduction: Children with MLL-rearranged acute leukemia
have a bad prognosis and are thus often eligible for
hematopoietic stem cell transplantation (HSCT). We monitored
minimal residual disease (MRD) by use of the MLL rearrange-
ment after transplantation and adjusted our therapy depend-
ing on the results.
Material (or patients) and methods: DNA was isolated from
patient’s peripheral blood (PB) or bone marrow (BM) mono-
nuclear cells at initial diagnosis and patient specific MLL fusion
gene sequences were established. Leukemic cell specific
primers/probes were created which enabled us to monitor
MRD with a quantitative real-time PCR. We investigated six
patients. Each of them exhibited a different kind of MLL
fusion gene.
Results: The first patient with MLL-MLLT10/AF10-rearranged
AML turned MRD negative throughout chemotherapy and
could be transplanted in complete hematological and
molecular remission. Complete chimerism (CC) of the donor
was achieved and she stayed MRD negative in all controls.
The second patient was transplanted because of the evidence
of a MLL-SEPT6 fusion gene. He did not reach molecular
remission before transplantation. However, he turned MRD
negative right after transplantation and showed a CC post-
transplant.
The third patient with MLL-ELL-rearranged AML suffered from
a third relapse after a second HSCT. We started a therapy with
sorafenib and gave additional donor lymphocyte infusions (DLI).
MRD monitored by MLL-ELL fusion gene decreased continually
until it reached the limit of detection after two months. CC was
already reached one month earlier. Two years later sorafenib
was discontinued and MRD is still not detectable two years
after withdrawal of sorafenib.
Patient 4 developed a secondary AML with MLL-MLLT3/AF9
rearrangement after being treated for relapsed pre-B-ALL.
Even though she did not reach hematological remission
before transplantation, MRD decreased continuously and
became negative after HSCT. Despite additional DLI, MRD
levels began to increase again. We started a therapy with
sorafenib and MRD decreased until it reached the limit of
detection as shown in the Figure. Interestingly, donor
chimerism was 100% at every time point.
Patient 5 did not reach MRD negativity before HSCT due to
relapsed MLL-MLLT1/ENL-rearranged AML. Unfortunately he
relapsed and developed additional myeloid sarcoma. After a
second HSCT, MRD could be reduced by DLI, but he finally
died of myeloid sarcoma.
Patient 6 was transplanted due to infant MLL-AFF1/AF4-
rearranged ALL and presented with decreasing donor chimer-
ism eight years after transplantation. However, MRD measured
by MLL-AFF1/AF4 was not detectable and the patient stayed in
molecular remission without immunological intervention.
Conclusion: In patients with high risk leukemia monitoring of
MRD after HSCT is essential for the detection of impending
molecular and hematological relapse. As MLL fusion genes are
highly specific for the leukemic cell, they represent an ideal
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target for it. With a quantitative real-time PCR one malignant
cell can be detected in 105 normal cells. Both patient’s BM and
PB are convenient and should be examined in regular intervals
to evaluate remission status or therapy success. Thus MRD can
be decision guidance on whether additional immunotherapy
should be administered or can be omitted. Concerning
sensitivity and specificity MLL showed to be superior to
chimerism analysis.
Disclosure of Interest: None declared.

P251
Persistence of pre transplant minimal residual disease,
assessed by flow cytometry, adversely affects outcome in
adult acute lymphoblastic leukemia
E. Coviello1,*, G. Rivoli1, F. Guolo1, D. Guardo1, L. Giannoni1,
F. Galaverna2, M. Clavio1, F. Ballerini1, A. Dominietto3, A. Kunkl4,
M. Miglino1, M. Gobbi1, A. Bacigalupo3
1Chair of Hematology, Department of Internal Medicine (DiMI),
University of Genoa, IRCCS AOU S. Martino-IST, Genoa,
2University of Parma, Parma, 3Second Division of Hematology,
4Service of Flow Cytometry, IRCCS AOU S. Martino-IST, Genoa,
Italy

Introduction: With the introduction of pediatric-inspired
induction regimen, prognosis of adult acute lymphoblastic
leukemia (ALL) has substantially improved, leading to an
increased assessment of minimal residual disease (MRD)
during all induction course and a progressive use of MRD-
driven therapeutic approach. In most modern pediatric
protocols, persistence of MRD during the first courses of
induction therapy is an adverse prognostic factor and
constitutes a strong indication for early allogeneic bone
marrow transplantation (BMT). However, it remains unclear if
an effort towards MRD eradication should be attempted
before BMT, as the indication for intensification chemotherapy
differs between different protocols and relatively few data are
available on outcome of MRD positive adult ALL patients. The
aim of this study was to analyze the role of pre-BMT MRD
assessment as predictor for the post-transplant relapse risk.
Material (or patients) and methods: We retrospectively
analyzed the outcome of 53 consecutive ALL patients
receiving allo-BMT, with available pre-BMT multicolour flow
cytometry (MFC) MRD assessment. Median age at transplant
was 30 years. Disease phase was CR1 in 20 (38%), CR2 in 17
(32%), and CR3 in 14 patients (30%). Thirty-five patients (66%)
had B lineage ALL, whereas 18 (34%) had T-ALL. Relapse-free
survival (RFS) was calculated from the time of transplantation
until last follow-up or documented leukemic relapse. A
positive MFC MRD was defined by the presence of no less

than 25 clustered leukemic cells/105 total events (threshold of
2.5x10-4 residual leukemic cells) at four-color flow-cytometry.
Results: Relapse occurred in 30 patients (57%). Three-year RFS
was 42.2% (median 10 months). The probability of relapse was
significantly affected by disease status at BMT (higher in
patients transplanted in CR2 or CR3, P40.001), karyotype (higher
in high risk patients, Po0.03) and MFC MRD (higher
in MFC MRD positive patients, P40.03). MFC-MRD was a strong
predictor of longer relapse free survival: 5 relapses occurred in
the 17 MFC-MRD negative patients and 3-years RFS was 69.4%
(median not reached), compared to 25 relapses observed in 36
MFC MRD positive patients, with a 3-year RFS of 29.4% (median
5 months). Multivariate analysis revealed that MFC MRD and
disease status at transplantation were significant predictors of
RFS duration (Po0.001 and P40.05, respectively).
Conclusion: Pre transplant MFC MRD evaluation is a feasible
and reliable predictor of relapse risk in adults ALL patients.
Patients with positive MFC MRD have a very high relapse risk
and a poor outcome after BMT. Persistence of MRD after
induction could suggest the need for an attempt of MRD
eradication, either with conventional chemotherapy or, at least
for B-ALL, with more innovative approach using recently
developed immunoconjugated monoclonal anti-CD-22 anti-
bodies or anti-CD3/anti-CD-19 bispecific antibodies.
References: Sanchez –Garcia J, et al. Quantification of minimal
residual disease levels by flow cytometry at time of transplant
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predicts outcome after myeloablative allogeneic transplanta-
tion in ALL. Bone Marrow Transplant. 2013 Mar;48(3):396-402.
Maino E, et al. Modern immunotherapy of adult B-lineage
acute lymphoblastic leukemia with monoclonal antibodies and
chimeric antigen receptor modified T cells. Mediterr J Hematol
Infect Dis. 2015 Jan 1;7(1):e2015001.
Disclosure of Interest: None declared.
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High predictive value of pre transplant minimal residual
disease assessment by combinining WT1 expression and
flow cytometry in acute myeloid leukemia
F. Guolo1,*, P. Minetto1, F. Galaverna2, D. Guardo1, N. Colombo1,
C. Di Grazia3, M. Clavio1, F. Ballerini1, A. Kunkl4, C. Ghiggi5, A.
Ibatici5, M. Miglino1, R. M. Lemoli1, M. Gobbi1, A. Bacigalupo3
1Chair of Hematology, Department of Internal Medicine (DiMI),
University of Genoa, IRCCS AOU San Martino-IST, Genoa,
2University of Parma, Parma, 3Second Division of Hematology
and Bone Marrow Transplantation, 4Service of Flow Cytometry,
5First Division of Hematology, IRCCS AOU San Martino-IST,
Genoa, Italy

Introduction: Allogeneic bone marrow transplantation (BMT)
offers the greatest chance of cure for patients with high-risk
acute myeloid leukemia (AML). Persistence of disease or high
levels of pre BMT minimal residual disease (MRD) have been
reported to predict relapse risk after BMT. WT1 expression
levels and multicolor flow cytometry (MFC) are the most
common tools to evaluate MRD. We reported that combining
WT1 expression and MFC for MRD detection after induction
therapy affects relapse risk in AML. The aim of this study was
to analyze the role of combined MFC/WT1 pre-BMT MRD
assessment as predictor for the post-transplant relapse risk.
Material (or patients) and methods: We retrospectively
analyzed the outcome of 224 consecutive AML patients
receiving allo-BMT in 1st or 2nd complete remission (CR).
Pre-BMT marrow samples were analysed for WT1 expression
and MFC as MRD evaluation. Median age at transplant was 45
years. Disease phase was CR1 in 161 and CR2 in 63 patients;
163 and 61 patients received mieloablative and reduced
intensity conditioning, respectively. Median follow-up was
64 months. Relapse-free survival (RFS) was calculated from the
time of transplantation until last follow-up or documented
leukemic relapse. A positive MFC MRD was defined by the
presence of no less than 25 clustered leukemic cells/105 total
events at four-color flow-cytometry. Real-time PCR for WT1
was performed on DNA Engine 2 (Opticons, MJ Researchs).
WT1 copy number/Abl copy number 500x104 was used as cut-
off value for abnormal WT1 expression.
Results: Relapse occurred in 63 patients (28%). Three-year RFS
was 68.8% (median not reached). The probability of relapse

was significantly affected by the occurrence of acute GVHD
(grade 4= 2 versus 0-1, Po0.03) and MRD status before
transplantation, measured with any method (Po0.001 for
WT1-based MRD, P40.05 for MFC based MRD, P40.0001 for
combined MRD). Multivariate RFS analysis revealed that the
combined MRD evaluation was the only independent pre-
dictor of RFS (Po0.001). MFC-MRD was the strongest
predictor of longer RFS since only two relapses occurred in
the 24 MFC-MRD negative patients and 3-years RFS was 89.9%.
Among MFC-MRD positive patients, WT1 MRD status further
stratified the risk of relapse as the 3-years RFS was 73.3% in
MFC MRD pos/WT1 MRD neg patients and 44.4% in MFC MRD
pos/WT1 MRD pos patients (median not reached and
61 months, respectively, Po0.01, Fig. 1). Multivariate overall
survival analysis confirmed that combined MRD evaluation
was the only independent predictor of OS (Po0.001).
Conclusion: Pre transplant MRD evaluation by WT1 and MFC
on bone marrow samples is a widely applicable and reliable
predictor of relapse risk. Patients with both negative pre-BMT
MRD markers have a significantly longer RFS, while patients
with both positive MRD markers display an higher risk of
relapse. Identifying patients who have an higher risk of relapse
could open the way to apply pre-emptive therapeutic
strategies to prevent AML relapse, from donor lymphocyte
infusion to other innovative approaches.
References: Marani C, et al. Integrating post induction WT1
quantification and flow-cytometry results improves minimal
residual disease stratification in acute myeloid leukemia. Leuk
Res. 2013 Dec;37(12):1606-11.
Disclosure of Interest: None declared.
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Natural Killer (NK) Alloreactivity Seems Not to Play a
Role in Preventing Leukemia Relapse in Unmanipulated
Haploidentical Bone Marrow Transplantation with
Post-Transplant Cyclophosphamide
F. Galaverna1,*, F. Guolo2, A. Dominietto3, D. Pende4, R. Meazza4,
A. M. Raiola3, C. di Grazia3, A. Ghiso3, R. Varaldo3, A. Bacigalupo5
1Hematology and bone marrow transplantation, A.O.U.Parma,
Parma, 2Hematology, 3Bone marrow transplantation, 4Immunol-
ogy, IRCCS A.O.U.S.MARTINO-IST GENOVA, Genova, 5Hematology,
Università Cattolica del Sacro Cuore, Roma, Italy

Introduction: Natural Killer (NK) cells are important compo-
nents of the innate immune system, and play a relevant role in
defence against tumors and viruses. In the setting of
haploidentical hematopoietic stem cell transplantation
(Haplo-HSCT), donor NK cells may be “alloreactive” by means
of KIR/HLA mismatch in graft versus host (GvH) direction. In
T-depleted Haplo-HSCT, NK alloreactivity has been associated
with a higher disease free survival (DFS) rates for transplanted
patients, contributing to graft-versus leukemia (GvL) effect.
Moreover, donors having KIR B haplotypes (characterized by
the presence of more activating KIR) or expressing KIR2DS1
correlated with a better clinical outcome of transplantation.
Material (or patients) and methods: We analyzed NK-
alloreactivity in the setting of unmanipulated Haplo-HSCT
with high dose post-transplant cyclophosphamide (PT-CY) for
patients affected by acute myeloid leukemia or myelodisplas-
tic syndromes. 101 consecutive patients transplanted from
September, 2010 to October, 2014 were enrolled. Donors and
patients were studied for HLA-class I alleles and related KIR-
ligands, and donors for KIR gene profile. NK cell phenotype of
transplanted patients was analyzed.
Results: Disease status at HSCT was the most relevant factor
affecting patients’ outcome (Po0,0001), with 3 y 78% OS and
76% DFS rates for “early” patients (CR1+CR2, n= 61) versus
33% OS and 28% EFS rates for “advanced” patients (CR3 or
active disease, n=40). Neither NK alloreactivity nor the
presence of donor KIR B/x genotype nor the presence of
donor KIR2DS1 seemed to play a role in preventing leukemia
relapse. NK alloreactive patients had DFS rate similar to non-
NK alloreactive group (62% vs 59%, P = 0,47) with a better, still
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non-significant trend in overall survival (72% vs 60%, P = 0,14)
for NK-alloreactive patients. Similarly, Haplo-HSCT from donors
with KIR B/x genotype (with B content score≥2) or who had
KIR2DS1 was not associated with better outcome (P = 0,67 and
P= 0,89, respectively). We observed a high expression of CD56
and inhibitory CD94/NKG2A, while low KIRs, on NK cells from
transplanted patients, indicating an immature phenotype even
at several months after transplant.
Conclusion: The different immunosuppressive approach of
unmanipulated Haplo-HSCT compared to T-depleted Haplo-
HSCT can inhibit NK cell function. Indeed, cyclosporine from
early transplant days has been shown to interact and possibly
inhibit NK cells in vivo. Post-transplant cyclophosphamide is
known to selectively kill activated T-cell and inducing long-
term tolerance, but it can also affect NK cells. Further studies
are needed to better understand the complexity of this
intriguing issue, leading to a more complete definition of NK
cell functions in this Haplo-HSCT setting.
Disclosure of Interest: None declared.
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Efficacy and feasibility of sorafenib after allogeneic
hematopoietic stem cell transplantation for fms-like
tyrosine kinase 3 mutated acute myeloid leukemia
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Cheikh3, A. Antar3, B. Ramdane2, E. Brissot2, R. Dulery2, S. Eder2,
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O. Legrand2,4, M. Mohty2,4, A. Bazarbachi3,5
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University Federico II of Naples, Naples, Italy, 2Service d’Héma-
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France, 3Department of Internal Medicine/Hematology-Oncol-
ogy, American University of Beirut Medical Center, Beirut,
Lebanon, 4Université Pierre & Marie Curie, Paris, France,
5Department of Cell Biology, Anatomy and Physiological
Sciences, American University of Beirut, Beirut, Lebanon, Lebanon

Introduction: Despite allogeneic hematopoietic stem cell
transplantation (HSCT), prognosis of fms-like tyrosine kinase 3
(FLT3) mutated acute myeloid leukemia (AML) remains poor
due to the high risk of relapse. Sorafenib, a multikinase inhibitor
active on FLT3, has shown encouraging results in these patients.
Material (or patients) and methods: Here, we report the use
of sorafenib after HSCT in 19 adults with FLT3 positive AML
treated in two hematologic departments.
Results: Patients (pts) underwent their first HSCT between
2012-2015. Median age at HSCT was 48 years (range 32-60). At
time of HSCT, all but 2 pts were in complete remission (CR;
CR1, n=15; CR2 = 2). Median interval from CR to HSCT was
82 days (d). The majority of the pts (n= 17) received peripheral
blood as stem cell source, 10 from a matched sibling, 3 from a
matched unrelated, 3 from a haploidentical donor. Two other
patients had a haploidentical bone marrow and one had a
cord blood unit. Conditioning regimen was myeloablative in
10 pts, while reduced intensity regimen was used in 6 pts, with
3 receiving a sequential regimen. All pts achieved neutrophil
engraftment in a median of 15 d, with all but 1 pt having full
donor chimerism at day 30.
Sorafenib as a single agent was introduced at a median time
after HSCT of 104 d (range 29-406). Sixteen patients were out
of immunosuppressive treatment (IST) without graft-versus
host diseases (GVHD) at time of sorafenib start. Sorafenib was
started at a dose of 400 mg twice a d (n= 9), 200 mg twice a d
(n= 8) or 200 mg once a d (n=2). Reason for starting sorafenib
was relapse in one pt at d 62 (associated with chemotherapy),
detection of minimal residual disease positivity (n=5) or
prophylaxis (n= 13, including 1 pt who received sorafenib for
relapse before HSCT in combination with the induction
regimen, obtaining CR before HSCT).
Median duration of treatment was 124 d (range 10-1007).
Dose reduction or withdrawal due to toxicities were needed in
4 and 4 pts, respectively. These included gastrointestinal (GI, n=3),
cardiac (n= 1), skin (n=1, with GI), biochemical (n= 1) and

hematological toxicities (n= 4, 1 with GI). Despite dose
reduction, persistence of toxicities prompted to treatment
withdrawal in 3 pts. One pt experienced relapse 1 month after
sorafenib withdrawal. Seven pts experienced GVHD (grade I,
n= 1 grade II, n=6) (biopsy proven in 3 pts), resulting in dose
reduction in 3 pts, and withdrawal in 1 pt. Six pts required
systemic IST. Dose reduction was made in 1 pt due to financial
reasons. One pt discontinued sorafenib due to disease relapse
14 days after introduction.
With a median follow-up of 14 months (range 5-37), all but
1 pt are alive in CR with full donor chimerism. Salvage regimen
prompted CR in 1 out of the 2 relapsing pts after sorafenib
introduction. Four pts received donor lymphocyte infusion
(DLI). Sorafenib treatment is ongoing in 9 pts (with 4 at
reduced doses) with a median of 566 days.
Conclusion: Our findings indicate that sorafenib might be
used in post-HSCT with dose individualization according to
patient tolerability. Sorafenib is effective after HSCT for FLT3+
AML, with 9 out of 19 patients still on therapy. Further analysis
is needed to evaluate the immunomodulating role of
sorafenib post HSCT. Our data support prospective controlled
trials of sorafenib after HSCT.
Disclosure of Interest: None declared.
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Real time qPCR technique using commercial kits for
assessment of chimerism in hematopoietic stem cell
transplantation: a single center experience
I. Kozanoglu1,2,*, M. Yeral3, G. Cigdem3, N. Buyukkurt3, S. Solmaz3,
N. Oktar3, C. Boga3, H. Ozdogu3
1Cell Processing Unit, 2Cell Collecting Unit, 3BASKENT UNIVERSITY
ADANA ADULT BONE MARROW TRANSPLANTATION CENTER,
Adana, Turkey

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (HSCT) is the standard therapy for patients with various
malignant or non-malignant hematologic disorders. Several
factors may affect transplantation success and chimerism
monitoring could improve the management of transplant
procedure. The aim of this study was to analyze chimerism,
evaluate engraftment status and predict the outcome of
patients with allogeneic HSCT by using real time qPCR
targeting insertion/deletion polimorphisms (indel-qPCR).
Material (or patients) and methods: Pre and post-transplant
peripheral blood samples were collected from 22 patients who
underwent allogeneic-HSCT with myeloablative or RIC regi-
men. Pre-transplant samples both for donors and patients
were evaluated by using the STR (Mentype DIPscreen; Biotype,
Dresden, Germany) for identification of specific alleles.
Minimum 2 different alleles were selected for chimerism
monitoring on post-transplant months 1, 2, 3 and 6. After
transplantation, qPCR (Mentype, DIPquant; Biotype, Dresden,
Germany) were performed by using selected alleles and
quantification was done by using a specific software (Mentype,
Chimera; chimerism software; Germany) for engraftment
monitoring and predict the outcomes, following manufac-
turers’ recommendations.
Results: Sixteen patients with full donor chimerism (DC) had stable
engraftment and they still survive free from leukemia or lymphoma.
Six patients had unstable mixed donor chimerism (DC: 11% - 77%),
and 3 of them relapsed after allo-HSCT and 3 patients died.
Conclusion: Decrease of donor chimerism appeared prior to
graft rejection and disease relapse. The incidence of GVHD was
higher in full donor chimerism group. This novel qPCR is a simple
and accurate technique that shows very good concordance and
provides higher rates of informative loci per patient. We conclude
that the qPCR chimerism is a reliable and sensitive assay for
engraftment monitoring and predicting the outcome.
References: 1.Wilhelm J, Reuter H, Tews B, Pingoud A, Hahn M.
Detection and quantification of insertion/deletion variations
by allele-specific real-time PCR: application for genotyping and
chimerism analysis. Biol Chem 2002; 383: 1423-1433.
Disclosure of Interest: None declared.
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Prognostic impact of minimal residual disease measured
by multiparametric flow cytometry in 80 allogeneic
haematopoietic stem cell-transplantated children with
acute lymphoblastic leukaemia
I. Elorza1,*, C. Palacio2, L. Gallur2, S. Gallego1, J. Sánchez de
Toledo1, C. Díaz de Heredia1
1Pediatric Oncology and Hematology, 2Hematology, Clinical
Laboratories, Hospital Vall d´Hebron, Barcelona, Spain

Introduction: Outcomes with allogeneic haematopoietic stem
cell transplantation (allo-HST) are better than with chemother-
apy in children with high-risk acute lymphoblastic leukaemia
(ALL). The main drawback to successful transplant is relapse.
The major prognostic factor for long-term relapse-free survival
(RFS) is complete morphological remission prior to transplant.
Multiparametric flow cytometry (MFC) is widely used to detect
anomalous immunophenotypes in the diagnostic work-up of
ALL and its monitoring throughout treatment.
This study aimed to ascertain whether a relationship exists
between MRD prior to allo-HST in children with ALL measured
by MFC and outcome, assessed as RFS and overall survival
(OS). Furthermore, other pre- and post-transplant factors
associated with survival were studied.
Material (or patients) and methods: MRD was quantified by
MFC prior to allo-HST in 80 children with ALL (age range: 6
months-19 years). According to the MRD level detected,
patients were divided into two groups: MRD- positive (n=25)
with blast cells≥ 0.01% compared with total cell population,
and MRD-negative (n= 55) with blast cello0.01%.
Results: RFS at 3 years post-transplant was 72%, with OS 51%.
RFS in the MRD-positive group was 50% versus 80% in the
MRD-negative group (Log Rank 9.5; P= 0.002). OS in the MRD-
positive group was 30% versus 59% in the MRD-negative
group (Log Rank 6.5; P= 0.01).
Bivariate analysis showed the use of radiotherapy during
conditioning and the presence of acute graft-versus-host
disease (aGvHD) post-transplant to be protective factors
against relapse and, in the case of aGvHD, also mortality. EFS
at 3 years post-transplant was 36% in patients without aGvHD,
79% in those with grades I to II and 81% in those with III to IV.
OS at 3 years post-transplant was 23% in patients without
aGvHD, 56% in those with grades I to II and 57% in those with
III to IV. When patients were stratified by MRD, aGvHD favored
more those with positive MRD pre-transplant.
Regarding post-transplant follow-up studies, patients with
positive MRD measured by MFC relapsed less than those who
remained negative: 87% versus 17.
Conclusion: The presence of MRD pre-transplant measured by
MFC identified a group of patients with a 5.5- fold greater risk
of relapse and 3.4-fold of death, which confirmed the
importance of its presence prior to transplant and the validity
of the test for its identification.
Further studies are required to define new protocols for the
subgroup of patients with MRD positive prior allo-HST.
Furthermore, MRD and chimerism post-transplant should be
assessed as prognostic factors of relapse and their interpreta-
tion used as a basis for follow-up.
Disclosure of Interest: None declared.
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Recovery of CD4/CD8 double-negative T cells is associated
with EBV reactivation after haploidentical hematopoietic
stem cell transplantation
J. Liu1,*, Z. Bian1, L.-P. Xu1, Y.-J. Chang1, Y. Wang1, X.-H. Zhang1,
X.-J. Huang1 on behalf of Peking University People's Hospital,
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Introduction: Epstein-Barr virus (EBV) reactivation and/or its
related disease is a serious clinical complication in patients who
have undergone haploidentical hematopoietic stem cell trans-
plantation (haploHSCT). T-cell depletion with antithymocyte

globulin (ATG) is a common strategy for preventing GVHD in the
allogeneic HSCT context. Previous studies reported that
administration of ATG negatively affected T lymphocyte
recovery and was a significant risk factor for EBV reactivation
after haploHSCT. It remains unclear whether, in the setting of
haploHSCT, different doses of ATG differentially affect the
recoveries of T-cell subpopulations. Double negative, CD4–CD8–

T cells are found to be involved in autoimmune syndromes,
inflammation, and host defense. In the context of allogeneic
HSCT, the characteristics and effects of double-negative T-cell
recovery have not been documented.
Material (or patients) and methods: 3 retrospective compar-
isons in lymphocytes recoveries and its correlation to EBV
infection were performed in cohort patients who underwent
allogeneic HSCT in our institute. Comparison 1: 29 patients
received 6 mg/kg ATG versus 31 patients received 10 mg/kg
ATG before haploHSCT from December 2010 to May 2012.
These 60 Patients were diagnosed with standard-risk hema-
tological malignancies. Comparison 2: 64 patients with EBV
reactivation versus 192 patients without EBV reactivation after
haploHSCT from January 2011 to December 2014. Comparison
3: 6 patients with EBV reactivation versus 18 patients without
EBV reactivation after HSCT from HLA-matched unrelated
donors since January 2011 to December 2014. Immunophe-
notypes of CD19+ B cells and CD3+, CD4+, CD8+, CD4+

CD45RA+, CD4+CD45RO+, CD4+CD28+, CD8+CD28+, and
CD4–CD8– T cells were determined by flowcytometry.
Results: We found that, compared to 6 mg/kg, 10 mg/kg ATG
significantly hampered the recovery of CD4–CD8– T cells at 30,
60, 90, and 180 days after transplantation, respectively
( p40.05). Moreover, we showed that an increase in Epstein-
Barr virus (EBV) infections, associated with the higher dose of
ATG, was correlated with the delayed recovery of CD4/CD8
double-negative T cells. In the context of allogeneic HSCT from
either haploidentical or HLA-matched unrelated donors,
impaired recovery of CD4–CD8– T cells was found in recipients
with EBV reactivation at 30, 90, and 180 days after
transplantation ( p40.05). By flowcytometry analysis of 3
representative haploHSCT recipients, we found 80% of
recovered CD4–CD8– T cells were γδT cells.
Conclusion: This study revealed a differential impact of
different ATG conditioning doses on the recoveries of T cell
subpopulations post-haploHSCT. Our finding was also the first
to connect the recovery of CD4–CD8– T cells to the risk of EBV
infection after allogeneic HSCT. Future prospective cohort
studies should provide more unbiased evidences to clarify our
findings and benefit the overall outcome in recipients of
haploHSCT.
Disclosure of Interest: None declared.
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Plasma levels of Insulin-like Growth Factor-1 and Insulin-
like Growth Factor Binding Protein 3 predict the rate of
haematopoietic reconstitution following allogeneic HCT
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A. E. Pedersen4, L. P. Ryder5, A. Juul6, K. Müller1,2
1Institute for Inflammation Research, 2Department of Pediatrics
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hagen University Hospital Rigshospitalet, 4Department of Inter-
national Health, Immunology and Microbiology, University of
Copenhagen, 5The Tissue Typing Laboratory, Department of
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Introduction: Allogeneic haematopoietic cell transplantation
(HCT) is challenged by impaired haematopoiesis early post-
HCT as well as long-lasting immunodeficiency.
Insulin-like Growth Factor-1 (IGF-1) is a growth factor, which
promotes proliferation and differentiation of epithelial cells in
the thymus and lymphoid organs. IGF-1 has been shown to
stimulate lymphopoiesis, granulopoiesis and erythropoiesis
in vitro. The IGF-binding protein 3 (IGFBP-3) promotes these
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effects by prolonging the half-life of IGF-1 and by modulating
transport of IGF-1 to target tissues.
Our aim was to investigate associations between the levels of
plasma IGF-1 and IGFBP-3 and haematopoietic reconstitution
in the early post-HCT phase.
Material (or patients) and methods: 41 adults undergoing
HCT at Rigshospitalet, Denmark from 2010-2013 were
included. Diagnoses included malignant (n= 39) and benign
(n= 2) diseases. Donors were MRD (n= 10), MUD (n=27) or
UCB (n= 4). Conditioning regimens were TBI-based (n= 34),
busulphan plus cyclophosphamide (n= 6) or fludarabine-
based (n= 1).
Plasma levels of IGF-1 and IGFBP-3 were measured by
chemiluminescence before transplantation and at day 0, +7
and +21 post-HCT, and were converted into age-standardised
deviation scores (SDS).
Haemoglobin, thrombocytes and leukocyte subsets were
monitored daily during hospitalization, and T cells, B cells
and NK cells were counted by flow cytometry at day +30, +60
and +90. T cell subsets included CD4+ T cells, CD8+ T cells,
Th17 cells (CD4+CD161+CD196+), Tc17 cells (CD8+CD161
+CD196+) and Tregs (CD4+CD25highCD127low).
Results: IGF-1 rose from a mean value of -0.218 SDS (95%CI:
-0.674;0.238) before conditioning to a peak of 0.671 SDS
(0.219;1.123, P= 0.0002) at day 0 and then gradually declined.
In contrast, IGFBP-3 decreased from 0.004 SDS (-0.455;0.463)
before conditioning to a minimum of -1.097 SDS (-1.575;-0.618,
P= 0.0001) at day +21.
We investigated if IGF-1 and IGFBP-3 levels were associated
with cell counts measured in parallel, and found that IGF-1 and
IGFBP-3 levels at day +21 were positively correlated with the
level of haemoglobin (r=0.35, P= 0.040 and r=0.40, P = 0.016,
respectively) and thrombocyte counts (r= 0.50, P = 0.002 and
r= 0.55, P40.001, respectively). No associations with neutro-
phil or absolute lymphocyte counts were found.
Next we investigated if IGF-1 levels were predictive of
lymphocyte subset reconstitution. IGF-1 and IGF-BP3 levels
at day +21 correlated positively with NK cell counts at day +30
(r= 0.71, P40.0001 and r= 0.68, P40.0001, respectively).
Furthermore, high IGF-1 levels at day -7, 0 and +7 correlated
with the proportion of CD8+ T cells at day +90 post-HCT, and
high IGFBP-3 levels at day +21 were associated with a high
proportion of Th17 cells among the CD4+ T cells at day +90
(r= 0.43, P= 0.026).
Nine patients (22.5%) developed aGVHD grade 3-4. High levels
of IGF-1 on day +21 were associated with decreased risk of
severe aGvHD (OR=0.46 per 1 SDS increase in IGF-1, P = 0.046)
in multivariate analysis.
Conclusion: This study shows for the first time that high IGF-1
and IGFBP-3 levels in the early post-HCT phase predict a faster
reconstitution of erythrocytes, thrombocytes and lymphocytes
and a reduced risk of aGvHD. Assuming a causal relationship,
IGF-1 and IGFBP-3 may increase haematopoiesis after allo-
geneic HCT by limiting epithelial damage and by direct effects
on haematopoietic cells.
Disclosure of Interest: None declared.
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Macrochimerism: an aim in solid organ transplantation?
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Introduction: Complete hematopoietic chimerism is the aim
of hematopoietic stem cell transplantation. In solid organ
transplantation, micro and macrochimerism has been
observed. Its impact on tolerance is still debated.

Material (or patients) and methods: A multi-organ trans-
plantation (liver, stomach, pancreas, spleen,smal intestineand
colon) was performed for a 62 years-old woman. Donor was a
12 years old male.
At 2 years post transplantation, a deep hemolytic anemia
occurred with a positive direct antiglobulin test. Treatment
based on corticotherapy and intravenous immune globulin
failed; secondary use of Rituximab was efficient.
Retrospectively, a blood group change from A Rh D+ C+ E- c+
e+ K- (recipient) to A Rh D+ C+ E+ c+ e+ K- (donor) was
enhanced. This suggested an engraftment of the recipient
marrow from hematopoietic stem cells coming from deceased
donor. This hypothesis was confirmed by chimerism study on
both blood and bone marrow. Results showed 0% of
recipient’s cells on blood at 2 years post transplantation and
0.85% of recipient’s cells on CD34 cells and 0.2% of recipient’s
cells on CD3 cells in marrow.
Results: During solid transplantation, donor leucocytes are
cotransferred into recipients and can be detectable in
recipient’s blood in early post transplantation period [1].
Microchimerism is defined by the presence of o1% donor
cells and its effect on tolerance induction remains unknown.
Clinical trials studying simultaneous transplantation of donor
hematopoietic stem cell and solid organ (kidney, liver) was
performed to induce macrochimerism and thus, immune
tolerance [2-4]. Mixed chimerism was induced in most patients
and in a significant number of them, immunosuppression was
successfully withdrawn.
This case report is the second case published of total
chimerism after solid organ transplantation without simulta-
neous hematopoietic stem cell transplantation [5].
Stem cells may have migrated from donor’s liver and/or
spleen. Engraftment was possibly facilitated by:
(i) post transplantation immunosuppression.
(ii) infection during the early post transplantation period, wich
may have immune-modifying effect.
(iii) Number of stem cells from liver and/or spleen related to
donor’s young age.
Conclusion: Macrochimerism and, furthermore complete
chimerism, remains a promising concept for tolerance induc-
tion in solid organ transplantation. Tolerance acquisition may
result in an early imunosupressive therapy withdrawal. Thus,
long lasting immunosuppressive complications (infections,
secondary lymphoproliferative disorders, metabolic disorders)
could be avoid without graft rejection.
References: [1] Starzl TE and al. Cell migration, chimerism, and
graft acceptance. Lancet. 1992 Jun 27;339(8809):1579-82.
[2] Scandling JD and al. Tolerance and chimerism after renal
and hematopoietic-cell transplantation. The New England
journal of medicine. 2008 Jan 24;358(4):362-8.
[3] Kawai T and al. HLA-mismatched renal transplantation
without maintenance immunosuppression. The New England
journal of medicine. 2008 Jan 24;358(4):353-61.
[4] Hadzic N and al. Correction of the hyper-IgM syndrome
after liver and bone marrow transplantation. The New England
journal of medicine. 2000 Feb 3;342(5):320-4.
[5] Alexander SI and al. Chimerism and tolerance in a recipient
of a deceased-donor liver transplant. The New England journal
of medicine. 2008 Jan 24;358(4):369-74.
Disclosure of Interest: None declared.
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Similar outcome of HLA-identical sibling and matched
donor transplant in pediatric ALL: Results of the
International BFM ALL SCT STUDY
A. Balduzzi1,*, J.-H. Dalle2, U. Poetschger3, E. Glogova3, A.
Lankester4, I. Yaniv5, J. Wachowiak6, M. Bierings7, A. Yesilipek8,
P. Sedlacek9, M. Ifversen10, S. Sufliarska11, J. Toporsky12, L. Di
Maio13, I. Hirsch3, C. Peters3 on behalf of on behalf of the
International BFM Study Group
1Clinica Pediatrica Università degli Studi Milano Bicocca, Ospe-
dale San Gerardo di Monza, Monza, Italy, 2Service d'Hématologie
Pédiatrique, Hôpital Robert Debré, Paris, France, 3Stem Cell
Transplantation Unit, St. Anna Children's Hospital and Children's
Cancer Research Institute, Vienna, Austria, 4Division of Stem Cell
Transplantation, Dept. of Pediatrics, Leiden University Medical
Center, Leiden, Netherlands, 5Schneider Children's Medical Center
of Israel, Pediatric Hematology Oncology, Petach Tikvah and
Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel,
6Pediatrics Oncology, Hematology and Transplantation, Poznan
University of Medical Sciences, Poznan, Poland, 7Pediatric Blood
and Bone Marrow Transplantation Program, University Medical
Center Utrecht, Utrecht, Netherlands, 8Pediatric Hematology,
Akdeniz University Medical School, Antalya, Turkey, 9Pediatric
Hematology and Oncology, 2nd Faculty of Medicine, Motol
University Hospital, Charles University, Prague, Czech Republic,
10Pediatrics, Copenhagen University Hospital, Rigshospitalet,
Copenhagen, Denmark, 11Bone Marrow Transplantation Unit,
Comenius University Children's Hospital and Dept. of Molecular
Biology, Faculty of Natural Sciences, Bratislava, Slovakia,
12Pediatric Oncology, University Hospital, Lund, Sweden, 13Pedia-
tria, Ospedale di Rivoli, Rivoli (Torino), Italy

Introduction: HSCT is of benefit in pediatric patients with
high-risk ALL in first or further remission.
The prospective ALL SCT I-BFM Study, coordinated by Peters in
Vienna, was initiated within the International BFM Study Group
in order to assess whether the outcome of HSCT from a
matched compatible donor (MD, 9 or 10 out of 10 HLA alleles)
was inferior to the outcome of HSCT from a matched sibling
donor (MSD) in children or young adults with ALL in CR
carrying very high risk eligibility criteria for HSCT. Primary
endpoint was EFS and secondary endpoints were NRM and
incidence of aGVHD and cGVHD.
Material (or patients) and methods: Between 2007 and
2013, in 10 countries (Czech Republic, Denmark, France, Israel,
Italy, The Netherlands, Poland, Sweden, Slovakia, Turkey) 342
consecutive patients, o18 ys (68% M, median age 9 ys; 66%
o12 ys) were enrolled in the core arm (MD vs MSD) of the
study being transplanted from MSD (133; 48% in CR1, 48% in
CR2, 4%4CR2) and from a MD (209; 46% in CR1, 46% CR2, 8%
4CR2), either related (8%) or unrelated (92%), at a median of
189 and 197 days, respectively, after diagnosis/relapse. As per
protocol, conditioning regimen consisted of TBI-VP, in patients
42 ys, or BU-CY-VP, in patients o2 ys and GVHD-prophylaxis
consisted of CSA only for MSD and CSA/MTX/ATG for MD
recipients. 24% and 33% CMV+ recipients have been grafted
from CMV- MSD and MD, respectively. Median observation
time was 4 years.
Results: 3- yr EFS was 65% (SE 5) for MSD vs 57% (SE 4) for MD
recipients (p 0.192), overall survival (OS) 74% (SE 5) vs 68% (SE 4)
(p 0.121), cumulative incidence of relapse (CIR) 24% (SE 4) vs
26% (SE 4) (p 0.656) and NRM 10% (SE 3) vs 15% (SE 3)
(p 0.184), respectively. No statistical significance was reached
in the multivariate analyses for the 4 endpoints between MSD
and MD. Being CMV- rec/+ don vs other combinations was
associated with higher NRM (HR 2.95, CI 1.37-6.34, p 0.006) and
lower OS (HR 1.84, CI 1.11-3.06, p 0.018). Adolescents had
higher risk of NRM (HR 2.79, CI 1.29-6.06, p 0.010).
Grade II-IV aGVHD occurred in 42% and 44% and grade III-IV in
19% and 17% of the MSD and MD recipients, respectively. 36%
of the MSD and 25% of the MD recipients experienced chronic
GVHD, which was severe in 25% and 14%, respectively.
Cumulative incidence of extensive cGVHD was 22% (SE 4) for

MSD and 12% (SE 2) for MD recipients (p 0.026). Being
transplanted from a MD, compared with a MSD, was
significantly associated with a reduced risk of extensive
cGVHD (HR 0.41, CI 0.22-0.74, p 0.003), despite a similar risk
of relapse. Grade III-IV aGVHD had a statistically significant
impact on the risk of NRM (HR 7.29, CI 3.15-16.86; Po0.0001)
and EFS (HR 1.82, CI 1.05-3.15; p 0.033), after adjusting for
donor type and phase.
Conclusion: Outcome of transplantation of MD pediatric
recipients with VHR ALL in CR was not inferior to the outcome
of MSD recipients in terms of EFS, OS, NRM and CIR, with
probability of cGVHD being lower for MD versus MSD
recipients and severe acute GVHD being associated with
increased NRM and lower EFS but similar CIR.
Disclosure of Interest: A. Balduzzi: None declared, J.-H. Dalle:
None declared, U. Poetschger: None declared, E. Glogova:
None declared, A. Lankester: None declared, I. Yaniv: None
declared, J. Wachowiak: None declared, M. Bierings: None
declared, A. Yesilipek: None declared, P. Sedlacek: None
declared, M. Ifversen: None declared, S. Sufliarska: None
declared, J. Toporsky: None declared, L. Di Maio: None
declared, I. Hirsch: None declared, C. Peters Funding from:
Medac, Fresenius, Amgen, Jazz, Novartis, Pfizer, Sanofi Pierre-
Fabre.

P261
Significant Drug Interaction between Voriconazole and
Ciclosporin in Paediatric Allogeneic Haematopoietic Stem
Cell Transplant Recipients
G. King1, E. Smyth1, L. Storey1, S. Keane2, O. Smith1, A.
O'Marcaigh1,*
1Haematology, 2Pharmacy, Our Lady's Children's Hospital
Crumlin, Dublin, Ireland

Introduction: Key components of haematopoietic stem cell
transplantation (HSCT) are adequate immunosuppression and
prophylactic antifungal therapy. The immunosuppressant
ciclosporin (CsA) and antifungal voriconazole (VCZ) are
commonly used. Monitoring of serum CsA levels is recom-
mended to prevent drug toxicity. VCZ inhibits CYP3A4
metabolism of CsA, and has been shown to increase serum
CsA levels in renal transplant patients and in adult but not
paediatric allogeneic HSCT recipients. This study aimed to
investigate this interaction in the paediatric HSCT population
and to determine a starting CsA dose leading to optimal
therapeutic levels.
Material (or patients) and methods: This study consisted of a
retrospective audit of consecutive paediatric patients (n= 20)
who received HSCT from January 2011 through January 2015
in a tertiary level paediatric hospital. CsA levels were recorded
from HSCT day-1 to day+7. Eight patients received CsA 1.5 mg/
kg twice daily (bd) dose without VCZ. Six patients received CsA
1.5 mg/kg bd with VCZ, and six patients received CsA 2.5 mg/
kg bd with VCZ. The C/D ratio [serum Concentration (mcg/L)/
Dose (mg/kg)] of CsA was used to analyse the effect of VCZ on
CsA levels, independent of CsA dose. Mean values for both the
absolute serum CsA concentration and the C/D ratio were
calculated for each patient over the time period.
Results: Mean C/D ratio over the time period in the with VCZ
group (99.0, SD 26.18) was significantly higher than in the
without VCZ group (40.13, SD 13.07) P40.001. Mean serum
CsA concentrations were; 64.5 mcg/L(SD 20.6) in the without
VCZ, and 151 mcg/L(SD 41.5) & 225 mcg/L(SD 50.0) in the
1.5 mg/kg & 2.5 mg/kg CsA with VCZ groups respectively.
Conclusion: VCZ therapy increases CsA serum levels in
paediatric HSCT, independent of CsA dose. A starting dose
of 2.5 mg/kg bd CsA dose with VCZ, leads to serum levels
above the optimal therapeutic range. We therefore recom-
mend a starting dose of 1.5 mg/kg bd CsA dose with VCZ.
References: Romero, A. J., Le Pogamp, P., Nilsson, L. G. &
Wood, N., 2002. Effect of voriconazole on the pharmacoki-
netics of cyclosporine in renal transplant patients. Clinical
Pharmacology and Therapeutics, 71(4), pp. 226-234.
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Kikuchi, T. et al., 2012. Variable magnitude of drug interaction
between oral voriconazole and cyclosporine A in recipients of
allogeneic hematopoietic stem cell transplantation. Clinical
Transplantation, Volume 26, pp. E544-E548.
Mori, T. et al., 2009. Drug interaction between voriconazole
and calcineurin inhibitors in allogeneic hematopoietic stem
cell transplant recipients. Bone Marrow Transplantation,
Volume 44, pp. 371-374.
Strahm, B. & et al., 2010. European Working Group of Severe
Aplastic Anemia 2010 Guidelines (v.July 27th 2011).
Disclosure of Interest: None declared.
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Unrelated Cord Blood (UCB) Transplant experience in a
single paediatric centre: Is UCB still a relevant source of
stem cells today?
A. M. Tan1,*, M. Y. Chan1, V. K1
1Children Cancer Center, Paediatric Hematology/Oncology Ser-
vice, KK Women's and Children's Hospital, Singapore, Singapore

Introduction: Patients in multiracial Singapore are often faced
with the problem of getting a suitable HLA match from
international bone marrow banks, especially in the minority
racial groups. In this group of patients when MSD and MUD
are not available, unrelated cord blood units from both local
and international cord blood banks are used for allogeneic
haematopoietic stem cell transplant (HSCT).
Material (or patients) and methods: We describe the source,
racial distribution and outcome of unrelated cord blood
transplant (UCBT) from October 2003 to December 2014 in our
centre. Out of 40 cases of unrelated allogeneic HSCT done
during this period, 32 were UCBT (80%), of which 19 were for
malignant diseases and 13 for nonmalignant diseases. For
malignant diseases, there were 8 ALL, 7 AML/MDS and 4 CML.
For nonmalignant diseases, there were 9 PID, 3 FA/SAA and 1
Thalassaemia major. The median age of patients was 7.5 years
(range 3 months to 17 years). There were 23 males to 9
females. All had myeloablative conditioning except for the 5
cases of SCID.
Results: Majority (75%, 24 cases) of cord units were from
Singapore and Taiwan cord blood banks and 25% from other
cord banks (6 from NMDP and 2 from Australian CBB). The
racial distribution of recipients were 28 (87%) Chinese, 1 (3%)
Malay and others 10% (1 Indonesian, 1 Australian, 1 Middle
Eastern). During this period we performed 8 MUD HSCT, in 6
Chinese and 2 Indian patients.
Median neutrophil engraftment for UCBT was 26 days (14 to
86) and platelet engraftment 37 days (15 to 82). There were 4
graft failures (12.5%); 3 had nonmalignant conditions (1 with
FA had successful 2nd HSCT from haploidentical parent, 1
Thalassaemia major had autologous reconstitution, 1 with ALL
had autologous reconstitution and is in ongoing DFS for 10 yrs
and 1 chronic granulomatous disease refused 2nd transplant
and subsequently died 1.5 years later from pneumonitis. TRM
100 days was zero while 2/32 (6%) died from late TRM, 1 died
of chronic GVHD of liver and gut, while another died from
leukoencephalopathy. Of the 19 with malignant conditions;
5 had relapse of disease and died.
The 5 year OS for malignant and nonmalignant diseases was
63.2% and 78.8% respectively. When compared with MSD
HSCT for malignant diseases (5 year OS 58%) in our centre, the
results are comparable.
Conclusion: Unrelated cord blood as stem cell source
contributed to 80% of our unrelated HSCT. The main source
of UCB units was Singapore and Taiwan cord blood banks. Our
5 year OS for UCBT in malignant diseases was comparable with
MSD HSCT. The nonmalignant conditions had excellent
outcomes of 78.8%.With better supportive care and improved
technology the haploidentical parent is an alternative source
of stem cells for patients with no MSD or MUD donors.
However unrelated cord blood remains a good option in our
local population.
Disclosure of Interest: None declared.
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Single Centre Retrospective Analysis of 8 Patients with
SCID and IL7R-deficiency
A. Blank1,*, K. Schwarz2,3, W. Friedrich1, C. Schütz1, A. Schulz1,
M. Hönig1
1Department of Pediatrics and Adolescent Medicine, 2Institute for
Transfusion Medicine, University Medical Center Ulm, 3Institute
for Clinical Transfusion Medicine and Immunogenetics Ulm,
German Red Cross Blood Service Baden-Württemberg-Hessen,
Ulm, Germany

Introduction: Mutations in IL7R cause an autosomal recessive
form of severe combined deficiency (SCID) which is character-
ized by a T- B+ NK+ phenotype. Hematopoietic stem cell
transplantation (HSCT) is the only curative option.
Material (or patients) and methods: We retrospectively
analysed data on clinical presentation and outcome of HSCT in
8 patients with IL7R-deficiency transplanted in our institution
between 1996 and 2014.
Results: Overall survival (OS) was 88% (7/8) with a median
follow up of 15 years (2–20). Donors were HLA-identical
siblings (n= 2), a HLA-matched unrelated donor (n= 1), a HLA-
mismatched unrelated donor (n= 1) and HLA-mismatched
haploidentical parents (n= 4). In vitro T-cell depletion was
performed in all haploidentical grafts. Four patients received
primary pretransplant conditioning, using busulfan in combi-
nation with either cyclophosphamide or fludarabine, and four
patients were transplanted without conditioning, two from
HLA-identical siblings and two from haploidentical donors. The
latter 2 patients with haploidentical donors experienced
primary graft failure. In both cases retransplants were
performed successfully after conditioning (busulfan and
cyclophosphamide). One patient died on d+51 after haploi-
dentical transplantation due to generalized mycobacterial
infection before T-cell reconstitution. Stable B-cell function
without the need for Ig-substitution was noted in all 7 long-
term survivors irrespective of B-cell engraftment.
Conclusion: In patients with IL7R-deficiency conditioning was
not needed in order to establish posttransplant B-cell function
but was required to avoid graft failure after haploidentical
HSCT with T-cell depleted grafts. The role of potentially
alloreactive autologous NK cells in this setting needs to be
further elucidated.
Disclosure of Interest: None declared.
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Treosulfan-based conditioning regimen for children with
chronic granulomatous disease
A. Bertaina1,*, F. Di Florio1, D. Pagliara1, B. Lucarelli1, A. Finocchi2,
P. Rossi2, B. Martire3, G. Palumbo1, P. Merli1, A. Aiuti4,
M. Montanari1, F. Locatelli1,5
1Hemato-Oncology, 2University Department of Pediatrics (DPUO),
Bambino Gesù Children's Hospital, Rome, 3Pediatric Hemato-
Oncology, Policlinico-Giovanni XXIII Hospital, Bari, 4Telethon
Institute for Gene Therapy (HSR-TIGET), San Raffaele Scientific
Institute, Milan, 5Pediatrics, University of Pavia, Pavia, Italy

Introduction: Chronic granulomatous disease (CGD) is a rare
primary immunodeficiency characterized by recurrent life-
threatening infections and autoimmune sequelae. The most
established curative option for CGD, currently, is allogeneic
hematopoietic stem cell transplantation (HSCT). A myeloabla-
tive conditioning regimen may be associated with both
transplant-related mortality (TRM) and relevant morbidity,
especially in patients with high-risk disease, while a reduced
intensity conditioning may result in an increased risk of graft-
failure. Therefore, we explored a new preparative regimen,
which enables appropriate myeloablation with reduced
toxicity.
Material (or patients) and methods: We report on 8 patients
with CGD who underwent an allogeneic HSCT between
February 2013 and September 2015 at the Bambino Gesù
Children’s Hospital (OPBG), Rome. The median age at
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diagnosis was 3 years (range 0.1-9 years), while the median
age at HSCT was 4 years (range 1-10 years). Pre-transplant
medical history included lymphoadenitis, cutaneous
abscesses, Nocardia-related pneumonia with lobectomy,
Criptococcus-induced pneumonia, S. Aureus cellulitis and
osetomyelitis, fungal multiple liver and CNS lesions. Five
patients were transplanted from an HLA-identical sibling,
whereas 3 received HSCT from a 10/10 allelic matched
unrelated donor (MUD). All patients received bone marrow
(BM) cells. The original conditioning regimen consisted of
treosulfan 14 g/m2 given once daily i.v. on days − 6 through
− 4 (total dose, 42 g/m2), fludarabine 40 mg/m2 given once
daily i.v. from day − 6 to day − 3 (total dose, 160 mg/m2) and
thiotepa 10 mg/kg i.v in two doses on days -8 and -7. As
prophylaxis of GVHD, patients were given Cs-A and short-term
methotrexate. All MUD recipients received anti-thymoglobulin
(rabbit ATG from Neovis) at the dosage of 10 mg/Kg on days
− 5 through − 3.
Results: Two patients developed grade 2 mucositis and 2
other children experienced grade 2 skin rash not related to
infection or GvHD. Only one patient developed transient
elevation of liver enzymes. Remarkably, no life-threatening
(grade 4) toxicities occurred. All patients had sustained
primary engraftment of donor cells, the median time to reach
neutrophil and platelet recovery being 16 days (range 12-23
days) and 19 days (range 12-26 days), respectively. No patient
died due to transplant complications. Only 1 patient
experienced grade II, skin-only acute GVHD, while no patient
had chronic GVHD. None of the 8 children showed CMV or
adenovirus reactivation, while 2 developed EBV reactivation
which did not require any treatment because of low viral load.
With a median follow-up of 13 months (range 3-34 months), all
patients are alive and disease-free. Six out of the 8 patients
had a full donor chimerism, while the two ramaining patients
had 80% and 75% donor chimerism respectively.
Conclusion: This study shows that treosulfan combined with
fludarabine and thiotepa is an effective preparative regimen
for children with CGD transplanted from either an HLA-
identical sibling or a 10/10 MUD. The low incidence of
treatment-related toxicity, the absence of transplant-related
fatal episodes and the low incidence of acute GvHD in our
cohort suggest that this approach is a suitable treatment
option in particular in high-risk patients with CGD.
Disclosure of Interest: None declared.
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Blood Stream Infection After Pediatric Hematopoietic
Stem Cell Transplantation: Five-year Single Center
Experience
A. Kupesiz1,*, K. Yalcin1, F. Tayfun Kupesiz2, N. Eker3, E. Guler1
1Pediatrics, Akdeniz University Hospital, 2Pediatrics, Antalya
Training and Research Hospital, Antalya, 3Pediatrics, Marmara
University Hospital, Istanbul, Turkey

Introduction: Blood stream infection (BSI) is one of the most
serious complication of hematopoietic stem cell transplanta-
tion (HSCT). In 13–60% of HSCT recipients, BSI has been
observed. Although HSCT related BSI usually occurs in the first
100 days, patients are not free of infections even after
100 days. Several risk factors have been described in different
studies but these studies are not in agreement. Especially,
published studies for pediatric patient population are still
insufficent.
Our study was performed to describe the occurrence of BSI in
pediatric HSCT patients to define risk factors and assess the
outcomes of BSI.
Material (or patients) and methods: This study was a
retrospective cohort analysis of 212 HSCT from January 2010
to December 2014 in Akdeniz University School of Medicine
Pediatric HSCT Unit. Date of HSCT and date of BSI were
recorded in order to calculate the time-to-infection in the
period following HSCT. All patients received antimicrobial
prophylaxis with a fluoroquinolone, fluconazole and acyclovir

for 9 to 12 months after HSCT. After engraftment, patients
received prophylaxis for Pneumocystis jirovecii pneumonitis
with trimethoprim-sulfamethoxazole until 1 year after HSCT.
Intravenous immunoglobulin was administered to patients
according to immunglobulin G plasma levels.
For the comparison between groups, the Pearson Chi-Square
and T-test were used. overall survival between groups were
assessed via Kaplan-Meier method and Cox regression. All
analyses were performed using SPSS 20 and p-value of 0.05
was considered statistically significant.
Results: In total 212 HSCT procedures, 31% (n= 66) were
hematologic malignancies, 14% were solid tumors and other
55% were non-malign hematological diseases and immun
deficiencies. Most of HSCT were performed from unrelated
donors (%42). 108 (%51) has at least one BSI epizode. Most of
them occured in the first 100 days (%68). Forty-nine percents
of BSI had multiple episodes. Fifty-five percents of isolates
were Gram positive cocci.
According to statistical analysis, anti-thymocyte globuline
(ATG) doses were higher in BSI group (P= 0,02). BSI in first
100 days were significantly lower in match sibling donor group
(P = 0,03). In cord blood group, BSI in first 100 days were
significantly higher (P = 0,01). In univariate analysis, full HLA
matching was associated with reduced BSI risk in first 100 days
and two or more HLA mismatching were associated with
increased risk (P = 0,001). We have found that BSI is associated
with increased mortality after HSCT (HR 1.76, 95% CI 1.07, 2.74,
P = 0.02). Survival expectancy was better in no BSI group.
Conclusion: There are few studies in the literature about BSI in
pediatric HSCT. This study is also unique with the large
number of patients and five year data. Our findings showed
that BSI is associated with increased mortality after HSCT.
Although the association between ATG and viral infections is
well known, our findings also show the association of bacterial
BSI with the use of ATG. It is interesting that BSI occurence is
not associated with the use of ATG only but higher doses of
ATG causes increased BSI rates.
It is obvious that BSI is still a major complication of HSCT and
further studies and prevention on reducing BSI will decrease
mortality in HSCT.
Disclosure of Interest: None declared.
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Hematopoietic stem cell transplantation for Single
Cytopenia: Single center experience
A. A. Hamidieh1,*, M. Tasbihi1, M. Behfar1, T. Rostami1,
A.-S. Hosseini1, A. Ghavamzadeh1
1Hematology, Oncology and Stem Cell Transplantation Research
center, tehran, Iran, Islamic Republic Of

Introduction: Patients with single cytopenia like Diamond-
Blackfan anemia (DBA), Severe Congenital Neutropenia (SCN)
and Congenital Amegakaryocytic Thrombocytopenia (CAMT)
who are unresponsive to or intolerant of medications, develop
additional cytopenias or clonal disease, or opt for curative
therapy are often treated with allogenic Hematopoietic stem
cell transplantation (HSCT).
Material (or patients) and methods: We studied the
transplantation outcomes of 15 pediatric patients (12boys,
3girls) including 12 DBA, 2 CAMT and one SCN patients whom
were done HSCT between 2010 and 2015. The median age at
the time of transplantation was 4 years (range, 7 months – 15
years). All of the transplants were done using a non-TBI
containing regimen including Busulfan and Cyclophophamide
+/- ATG, just SCN received Fludarabine, ATG and Melphalan.
Results: 9(60%) received their transplantation from an HLA-
matched sibling donor, 3(20%) from HLA-matched other-
related donor and 3(20%) from HLA-matched unrelated donor.
Source of transplantation was in 9(60%) patients from
peripheral blood, 4 from bone marrow and 2 from cord
blood. The median time to neutrophil recovery was 12 days
(range, 10- 15 days) and to platelet recovery was 15 days
(range, 8- 23 days). One of DBA patients did not achieve

S252



neutrophil engraftment. The 100- day mortality was 13%.
Grade II to IV acute graft-versus-host disease occurred in 9
(60%) and chronic graft-versus-host disease in 2(13%).The 13
(87%) patients are still alive. Cause of death was GVHD grade
IV (n= 2). Both of them were above 14 years old.
Conclusion: To best of our knowledge it is the first time that
transplantation results of single cytopenia patients are
reported from Asia and Pacific region. Our data are compatible
with issues which were published in other centers. Transplan-
tation in the younger age before receiving blood products
may improve survival.
Disclosure of Interest: None declared.
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Non-TBI hematopoietic stem cell transplantation in
pediatric patients with very high risk acute lymphoblastic
leukemia in first complete remission: A single center
experience
A. A. Hamidieh1,*, M. Behfar1, A. Eslami Shahr Babaki1,
A. Kasaeian1, M. Tasbihi1, T. Rostami1, A. S. Hosseini1,
A. Ghavamzadeh1
1Hematology, Oncology and Stem Cell Transplantation Research
Center, Tehran University of Medical Sciences, Teheran, Iran,
Islamic Republic Of

Introduction: Patients with very high risk acute lymphoblastic
leukemia (ALL) such as the ones with primary induction failure
or unfavorable cytogenetic abnormality have poor prognoses
without hematopoietic stem-cell transplantation (HSCT).
Although allogeneic HSCT was known as the effective therapy
in these patients, the optimal myeloablative conditioning
regimen is unknown. Even though myeloablative conditioning
with total body irradiation (TBI) has been widely used for
pediatric ALL, due to the high probability of late effects of TBI
in children it is important to find a suitable myeloablative
conditioning regimen without TBI.
Material (or patients) and methods: During 1997-2014 a
total of 46 pediatric patients with very high risk ALL who were
in their first complete remission underwent non-TBI hemato-
poietic stem cell transplantation in our center. Median age was
12 years (range: o1–15); 32 patients (69.6%) were boys and
half of donors were male; median age of donors was 19.5 years
(range: 5-53); 38 patients (82.7%) had B-lineage leukemia; 42
patients (91.3%) received stem cells from their HLA-matched
siblings and in 4 patients (8.7%) HLA-matched other related
donors participated; in 44 patients (95.7%) peripheral blood
was used as the source for stem cells and 2 patients (4.3%)
received bone marrow stem cells. The conditioning regimen
consisted of busulfan and cyclophosphamide. For the patients
with other related donors, we used rabbit antithymocyte
globulin as part of conditioning regimen. All patients received
cyclosporine with methotrexate as GVHD prophylaxis.
Results: Thirty-four patients (73.9%) developed acute GVHD,
of which more than 90 percent recovered; 18 patients (39.1%)
had chronic GVHD. Five-year overall survival, leukemia-free
survival (LFS), relapse rate and transplantation-related mortal-
ity were 58.96% (95% confidence interval [CI]: 42.82-71.96%),
52.33% (95% CI: 36.52-65.94%), 38.98% (95% CI: 24.33-53.37%)
and 8.70% (95% CI: 2.73-19.07%), respectively.
Conclusion: TBI-free conditioning regimen consisting of
busulfan/cyclophosphamide provides tolerable outcomes with
encouraging leukemia-free survival rates, similar to what is
reported in existing literature using TBI and it isn’t associated
with some of adverse effects of radiation, particularly in very
high risk ALL in pediatric patients. Multi-centre studies are
needed to better clarify the differences between radiation-
based and TBI-free conditioning regimens in paediatric
ALL HSCT.
Disclosure of Interest: None declared.
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Algorithm for the treatment of relapse after allogeneic
stem cell transplantation in children and adolescents with
acute lymphoblastic leukemia: The Frankfurt experience
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J. Opper4, H. Kreyenberg1, R. Bager1, S. Huenecke1, C. Cappel1,
M. Bremm1, E. Ullrich1, S. Bakhtiar1, E. Rettinger1, A. Jarisch1,
J. Soerensen1, T. Klingebiel1, P. Bader1
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Department for Children and Adolescents, Goethe University
Hospital, Frankfurt, 2Pediatric Hematology and Oncology,
University of Saarland, Homburg/Saar, 3Department of Pediatric
Oncology, University of Mannheim, Mannheim, 4Department of
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Introduction: Relapse is the major cause of treatment failure
after allo-SCT in children with ALL. Treatment options are
limited in this situation and a standardized approach to open a
curative perspective is currently not available. The major
challenge is to identify patients, who still have a chance to be
cured in this difficult clinical situation. We hereby present an
algorithm to meet this challenge.
Material (or patients) and methods: 101 children with ALL
received first allo-SCT in our institution between 2005 and
2014. Patients were grafted from MUD (n= 68), MSD (n=21),
MMFD (n=11) and MMUD (n= 1) in CR 1 (n= 54), CR2 (n=30),
4CR2 (n= 16) and NR (n= 1). Preparative regimens were
myeloablative (n= 91) or RIC (n= 10) and based on TBI (n= 84)
or chemotherapy (n= 17).
After relapse, high-dose-chemotherapy (HDCHT) followed by
second allo-SCT was offered if the patient was in good clinical
condition. If second SCT did not seem to be feasible, a
combination of low-dose-chemotherapy and donor-
lymphocyte-infusions (LDCHT+DLI) was offered.
Results: For the whole cohort (n=101), pEFS (4 years) was
66% (+/-5%, events 32), 4y-CIR was 25% (+/-4%, events = 23)
and 4y-NRM was 9% (+/-3%, events 9).
23/101 patients relapsed after first SCT. 8/23 received HDCHT,
followed by second SCT in 7/8 patients. 10/23 were treated
with LDCHT+DLI, 5/23 received palliative care.
7/10 treated with LDCHT+DLI had suffered relapse before and
3/10 beyond day 365 post-SCT (d365). Amongst those, who
relapsed before d365, 1/7 remained in CR, whereas those, who
relapsed beyond d365, remained in CR in 3/3.
Based on these findings, we developed an algorithm to guide
the evaluation of treatment options in a relapse situation after
allo-SCT. Further therapy can have (a) curative or (b)
potentially curative intention:
(a) If the patient is in good clinical condition, HDCHT followed
by second allo-SCT could be offered. If second SCT seems not
to be feasible, LDCHT+DLI can be done if relapse occurred
beyond d365.
(b) If second SCT seems not to be feasible and relapse
occurred before d365, LDCHT+DLI can be offered.
Application of this algorithm resulted in following therapies
and outcomes:
11/23 patients were treated in (a) curative intention: 8/11
received HDCHT, consisting of IDA/DNX-FLAG in 3/11,
blinatumomab in 3/11 and was clofarabine-based in 2/11.
After induction of remission 7/11 children received second
allo-SCT from haploidentical donor. 3/11 were treated with
LDCHT+DLI. These curative approaches resulted in 3y-OS of
73% (+/-13%, events = 3).
7/23 patients treated in (b) potentially curative intention with
LDCHT+DLI achieved 3y-OS of 14% (+/-13%, events = 6,
P = 0.008).
This algorithm to treat post-transplant relapse lead to 4y-OS of
76% (+/-4%, events = 23) for the whole cohort of 101 patients.
Conclusion: In a relapse situation after first allo-SCT it is a major
challenge to identify patients, who could benefit from further
curative treatment. Prerequisites for therapeutic options is good
clinical condition, an interval between SCT and relapse of at least
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200 days and chemotherapy, which induces remission to open
the possibility of second SCT. Based on these considerations, we
developed an algorithm, which may serve as guide for clinicians
who treat children with relapse after SCT.
Disclosure of Interest: None declared.
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Introduction: Fanconi anemia and Diamond-Blackfan anemia
belong to the inherited bone marrow failure syndromes, a
group of rare hematological disorders, with ineffective
hematopoiesis and high risk of malignancy. Allogeneic
hematopoietic stem cell transplantation is the only curative
treatment for this patients but is related with high risk of
rejection and transplant-related mortality.
Material (or patients) and methods: From 1/1991 to 6/2015
in Polish pediatric transplant centers, 29 children with FA and
23 with DBA underwent allo-HSCT. The median age at
transplant (Tx) was 10 years (range 2-18) and 3 years (range
1-14), respectively. In 29 patients with FA 34 allo-HSCT were
performed. Three patients was transplanted twice, one thrice.
Seven (21%) children were transplanted from MSD, 26 (76%)
from MUD, and one (3%) from MMFD. HSC source were bone
marrow (BM) (n= 19; 55%), peripheral blood (PB) (n=12; 35%),
cord blood (CB) (n=2; 6%), and CB+BM (n= 1; 3%). Median
CD34+ cells dose was 3.5 x 106/kg of recipient b.w. (range 1.8-
36.6 x 106/kg). Conditioning for first Tx was based on low dose
Busulfan in 17 children (59%) and on Fludarabine with or
without low dose Cyclophosphamide in remaining 12 (41%).
All patients underwent in vivo T-cell depletion. For GvHD
prophylaxis CsA was given, in addition 8 patients received
MTX, 6 MP, and 4 MMF. In 23 children with DBA, 27 allo-HSCT
were performed. One patient was transplanted twice and one
three times. HSC were collected from MSD (n= 6; 22%), MUD
(n=15; 56%), and MMFD (n= 6; 22%). HSC derived from BM

(n= 12; 44%), PB (n=14; 52%), and BM+PB (n= 1; 4%). Median
CD34+cell dose was 6.4 x 106/kg of recipient b.w. (range 1.7-
38.8 x 106/kg). Preparative regimens prior first allo-HSCT was
based on Busulfan in 14 (61%) patients, and in 9 (39%) on
Treosulfan. All patients underwent in vivo T-cell depletion, and
- except one - received CsA for GvHD prophylaxis along with
MTX in 19 and MP in 3.
Results: In FA group, one patient died before engraftment. All
but two remaining patients engrafted (n=26; 93%). Two patients
developed secondary graft failure. Acute GvHD II-IV rate in alived,
engrafted patients was 19% (n=5/26), whilst cGvHD occurred in
21% (5/24) of them. Seven (24%) patients died (10, 21, 22, 57, 67,
110 and 855 days after allo-HSCT). The reasons of death was
related to GvHD (n=3), infections (n=2), MOFS (n=1) and
accident (n=1). Twenty two children are alive, with survival time
ranging 12.5-182 months (median 42) after HSCT. For FA
probability of overall survival at 10-years is 0.76. In DBA group
all but two children engrafted 91% (n=21). Three (13%) children
died, two without engraftment (78 and 390 days after first allo-
HSCT) and one from kidney toxicity and CMV reactivation
153 days post transplantation. Rate of aGvHD was 38% (n=8/21)
and 20% (n=4/20) in case of cGvHD. Twenty one children are
alive, with survival time ranging 5.5 -234.6 months (median 58).
For DBA patients 10-years pOS is 0.86.
Conclusion: Despite the fact, that majority of transplants was
performed from alternative donors, long-term results of allo-
HSCT for children with FA and DBA demonstrate acceptable
transplant related mortality and good overall survival.
References: 1. Recommendations on hematopoietic stem cell
transplantation for IBMFS. de Latour, at al Bone marrow
transplant Vol. 50(9), 2015.
Disclosure of Interest: None declared.

P270
Hematopoietic Stem Cell Transplantation in Nigerian
Children with Sickle Cell Anemia
A. Isgro1,*, J. Gaziev1, P. Sodani1, M. Andreani1, M. Testi1,
K. Paciaroni1, C. Gallucci1, G. De Angelis1, M. Marziali1, C. Alfieri1,
M. Ribersani1, O. O. Akinyanju2, T. T. Wakama3, F. O. Olowoselu4,
G. Lucarelli1
1International Center for Transplantation in Thalassemia and
Sickle Cell Anemia. Mediterranean Institute of Hematology,
Policlinic University of Roma “Tor Vergata”, Roma, Italy, 2Sickle
Cell Foundation, Lagos, 3National Hospital of Abuja, Abuja,
Nigeria, 4Lagos University Teaching Hospital, Lagos, Niger

Introduction: Sickle cell anemia (SCA) remains associated with
high risks of morbidity and early death. Children with SCA are
at high risk for ischemic stroke and transient ischemic attacks,
secondary to intracranial arteriopathy involving carotid and
cerebral arteries. Children with Black African variant SCA are
prone to invasive infections caused by S. pneumonia, H.
influenzae and Plasmodium falciparum (in malarias areas). In
Africa, malaria contributes substantially to the early mortality
of patients with SCA. Allogeneic hematopoietic stem cell
transplantation (HSCT) is the only curative treatment for SCA.
We report our experience with transplantation in a group of
Nigerian children affected by SCA.
Material (or patients) and methods: This study included 37
consecutive SCA patients who underwent bone marrow
transplantation from human leukocyte antigen (HLA)-identical
sibling donors between 2010 and 2015 following a
myeloablative-conditioning regimen. Patients received fludar-
abine (30 mg/m2/day) for 5 days and a conditioning regimen
including targeted intravenous busulfan (14 mg/kg total dose)
and cyclophosphamide (200 mg/kg total dose).
Blood samples were collected in different Nigerian Hospitals
and shipped to the Laboratory of the IME Foundation in Italy
where were processed for DNA preparation on a fully
automated system (Maxwell, Promega, Madison, WI). Low
resolution HLA-A, -B, -C, -DRB1 and -DQB1 typing was
performed using the polymerase chain reaction-sequence
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specific oligonucleotide (PCR-SSO) technique (LABType – One
Lambda, Canoga Park, CA).
Results: The median patient age was 10 years (range 2–17
years). Before transplantation, seventeen patients had recur-
rent, painful, vaso-occlusive crisis; twelve patients had
recurrent painful crisis in association with acute chest
syndrome; three patients experienced ischemic stroke and
recurrent vaso-occlusive crisis; two patients experienced
ischemic stroke; one patient exhibited leucocytosis; and one
patient exhibited priapism. Of the 37 patients, 32 survived
without sickle cell disease, with Lansky/Karnofsky scores of
100, following a myeloablative-conditioning regimen.
The probabilities of survival, SCA-free survival, and transplant-
related mortality after transplant were 87%, 87%, and 13%,
respectively. All surviving patients remained free of any SCA-
related events after transplantation.
Within the frame of the HSCT program for the treatment of
SCA, a total of 124 Nigerian families with 2 to 11 children
(average 2.5) were typed for five HLA loci (A, B, C, DRB1 and
DQB1) and the phased genotypes were unambiguously
determined. Thirty-six percent of the patients had at his
disposal within the family a HLA compatible sibling.
Conclusion: The protocols used for the preparation to the
transplant in thalassemia are very effective also in the other
severe hemoglobinopathy as in the sickle cell anemia. If a SCA
patient has a HLA identical family member, the allogeneic
cellular gene therapy through the transplantation of the
hematopoietic stem cells should be performed as soon as

possible, before the disease progresses through a treatment-
related irreversible organ damage.
Disclosure of Interest: None declared.
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Introduction: Current therapies fail in most children with
refractory or relapse leukaemia. Novel therapies are needed.

[P271]

S255



Leukaemia cells are susceptible to be killed by activated
Natural Killer (NK) cells. Highly activated/expanded NK cells
can be generated ex-vivo by stimulation with the human
leukocyte antigen-deficient cell line K562, genetically modified
to express 41BB-ligand and membrane-bound interleukin-15,
developed at SJCRH (Memphis, TN). We tested the safety and
feasibility of haploidentical activated and expanded NK cell
therapy in this heavily pre-treated paediatric population in two
phase I/II trials (EudraCT: 2012-005146-38 and EudraCT: 2012-
000054-63).
Material (or patients) and methods: Nineteen children with
a median age of 12 years who had refractory (10 of them after
allogenic stem cell transplantation) acute leukaemia (6 B cell
lymphoblastic leukaemia, 7 T cell lymphoblastic leukaemia and
6 acute myeloid leukaemia) were treated with rescue
chemotherapy followed by the infusion of fresh activated
and expanded NK cells obtained from haploidentical donor
peripheral blood followed by three times a week subcuta-
neous administration of low dose of IL-2. Rescue chemother-
apy consisted in Cy-Flu (4 patients), clofarabine-based (6
patients), FLAG-IDA (3 patients) or nelarabine-based (6
patients).
Results: To date, we have infused 48 NK cell products
containing a median of 11.74x106/kg. All infusions were well
tolerated. Thirteen patients have completed treatment and
this is ongoing in 1; in 5 additional patients treatment could
not be completed because of leukaemia progression (n=2) or
chemotherapy-related toxicities (n=3). Among the 13 patients
who completed the treatment, 6 achieved negative minimal
residual disease, 5 had cytological remission and 2 had disease
progression. All patients that achieved negative minimal
residual disease received an allogenic stem cell transplanta-
tion. Four of them are and leukemia-free with a median of
200 days post-trasplant.
Conclusion: Infusion of fresh activated and expanded NK cell
therapy was feasible and safe in a heavily pre-treated
paediatric population, and should be further investigated in
patients with high-risk leukaemia.
References: 1. Rubnitz JE et al. Pediatr Blood Cancer.
2015;62:1468-72.
2. Rubnitz JE et al. J Clin Oncol. 2010;20;28:955-9.
3. Curti A et al. Blood. 2011;118:3273-9.
Disclosure of Interest: None declared.
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Introduction: Inmune anaemia (IA) is a well-known, although
infrequent, haematological complication after allogeneic
hematopoietic stem cell transplantation (HSCT). Paediatric
information regarding this topic is scanty.
Aim: To study incidence, risk factors, treatment and clinical
outcome of IA in our series.
Material (or patients) and methods: Descriptive and retro-
spective study. We have included every consecutive patient
undergoing allo HSCT in our Unit. Time period: February 1989-
November 2015. IA cases included patients with pure red cell
aplasia (PRCA) and inmune haemolytic anaemia (IHA). PRCA
case definition: prolonged isolated red cell transfusion beyond
day 60 after alo-HSCT and selective erythroblastopenia in full
donor chimerism bone marrow, after exclusion of viral
infections, alloantibodies and relapse. IHA case definition:
anaemia, hyperbilirrubinemia, high LDH and retyculocytes, low
haptoglobin and positive direct coombs test.
Results: One hundred and seventy three patients have been
included (related donor (RD): 57, unrelated donor (UD): 64,
umbilical cord blood (UCB): 37, 15 haploidentical). All of them
had malignant haematological diseases.
We identified four PRCA cases (2.3%) and 5 of IHA cases (2.9%)
in the study period. Patient´s characteristics, types of
transplants, treatment and outcome are provided in Table 1.
They were all conditioned with myeloablative regimes for
malignant diseases.
Conclusion: - In our series, regarding blood group inrecipient/
donor, the only pair related with PRCA was 0/A.
- Most IHA cases, on the other hand were diagnosed in
patients undergoing haplo HSCT (4/5), in association with
uncontrolled cGVHD ( 4/5).
- Outcome was excellent (8/9 CR).
Disclosure of Interest: None declared.

Case and
Dx

Age
(yr)

CR
nr

Source/
Donor

Blood group
(Receptor/Donor)

PRCA criteria HA criteria Treatment Outcome Actual
state

1 preB-ALL
(Phi+)

11 1 PB/MRD O+/A- Yes No EPO Rituximab NR CR Alive

2 T-ALL 5 1 PB/MRD O-/A+ Yes No None CR Alive
3 PreB-ALL 8 1 PB/MRD O+/A+ Yes No None CR Alive
4 B-ALL 14 2 UCB/MUD O+/A+ No (at this

moment)
Yes* EPO Rituximab NR NR Dead

5 B-ALL 14 2 UCB/MUD O+/A+ Yes* No (at this
moment)

Corticosteroids, Ig,
Rituximab

CR Dead

6 T-ALL 16 2 PB/MMRD
(haplo)

A-/O+ No Yes Corticosteroids, Ig,
Rituximab

CR Alive

7 B-ALL 12 2 PB/MMRD
(haplo)

A+/A+ No Yes Corticosteroids, Ig CR Alive

8 B-ALL 14 2 PB/MMRD
(haplo)

O+/O- No Yes Corticosteroids CR Alive

9 JMML 1 - PB/MMRD
(haplo)

O+/A+ No Yes Corticosteroids, Ig,
Rituximab

CR Alive

NR: No response. CR: Complete recovery *Cases 4 and 5 are related to the same patient who suffered both complications. None of our PCRA
cases had neither a GVHD nor cGVHD, whereas 4 out of 5 HA cases suffered cGVHD after haplo HSCT.
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Introduction: Homozygous mutation in the SH2 domain of
the IL-2-inducible T-cell kinase (ITK) gene is associated with
fatal Epstein Barr virus associated lymphoproliferation in both
girls and boys, with a clinical picture similar to that seen in
X-linked lymphoproliferative disorders. This clinical entity has
been defined in a few patients until now. Hematopoietic stem
cell transplantation (HSCT) has been reported to improve
survival in these patients. Here we present a patient with ITK
deficiency with lymphomatoid granulomatosis (LG) and
lymphoma who underwent successful HSCT.
Material (or patients) and methods: Clinical and transplanta-
tion charactersitics of patient was recorded.
Results: Case presentation: A 7 year-old boy was referred to
Hacettepe University Children’s Hospital for chronic productive
cough and pulmonary nodules detected by chest computed
tomography (CT). He was the first child of healthy first degree
consanguineous parents and had a history of sibling death with
features of lymphoproliferative disease at the age of 8 months.
On physical examination, he had bilateral multiple mobile
submandibular and axillary lymph nodes up to 1 × 1cm,
bilateral coarse crackles on both lung fields, hepatomegaly
(2 cm below the costal margin). Immunological findings
showed mildly low IgA level, low CD4+ T cell percentage,
count and decreased lymphoproliferative response to mito-
gens. Combined with the family history and clinical presenta-
tion, he was diagnosed as a form of T cell deficiency and
monthly IVIG therapy was started. Anti EBV VCA IgM was
negative, EBV VCA IgG and EBNA IgG were positive. Chest
X-ray and CT showed areas of nodular consolidations and
mediastinal lymphadenopathies. Open lung biopsy revealed
LG. With corticosteroid treatment, thoracal nodules regressed.
Sequence analysis for ITK gene revealed the same homo-
zygous missense mutation (C1085T (R335W) in exon 11).
When he was 8-year-old, he was admitted again with multiple
mesenteric and parailiac lymphadenopathies on computerized
tomography and had the pathologic diagnosis of mature B cell
lymphoma. FAB LMB-96 Group C regimen was started and
complete response in abdominal disease was achieved. For
stable thoracal nodules, open lung biopsy showed LG.Three
cycles of rituximab treatment was given. After 3 months, a
new 24 mm solid mass detected in left adrenal gland was
totally removed, and was also found to be compatible with LG.
Interferon alpha2a (IFα2a) was given and regression of the
thoracal nodules was recorded after 3 months of therapy.
The Patient underwent HSCT from HLA identical sibling aged
5 months old. The conditioning regimen included rituximab
(375 mg/m2), fludarabine (180/mg/m2), melphalan (140 mg/m2/
day), and anti-thymocyte globulin (30 mg/kg). Cyclosporine A
was used for graft versus host disease (GVHD) prophylaxis. The
source of stem cells were bone marrow and cord blood.
Neutrophil and platelet engraftment were achieved at day +16
and +22 respectively. During post-transplant period acute/
chronic GVHD, venoocclusive disease or posttransplant lympho-
proliferative disease (LPD) were not observed. Twenty months
after HSCT he is doing well with full donor chimerism.
Conclusion: There are only a few cases of HSCT in ITK
deficiency. Here we report another patient with ITK deficiency
who underwent HSCT with reduced intensity conditioning
regimen and successful outcome with limited toxicity was
achieved.
Disclosure of Interest: None declared.
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C. Duran1,*, K. Curtis-Tyler2
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Introduction: In Great Britain over 300 children/year undergo
allogeneic HSCT. In 2015 nearly 60 HSCTs were undertaken at
GOSH, over half of these involving children under the age of 5
years. Patients' views and experiences should be sought in
order to inform the health care services provided to them.
However, this poses particular challenges when dealing with
children and no standard Patient Reported Outcome Measures
(PROMs) are currently in use to evaluate paediatric HSCT
services.
The aim of the study was twofold; to explore children’s
healthcare experiences of HSCT in order to guide improve-
ments to local inpatient services, and to inform plans for the
development of PROMs for paediatric HSCT services.
Material (or patients) and methods: A qualitative pilot study
was undertaken adopting a range of child-centred, participa-
tive methods for data collection with children. Semi-structured
interviews were conducted using play, photo elicitation and
drawing. The topic guide explored positive and negative
aspects of hospitalisation and the HSCT, and areas for
improvement.
5 children and 5 parents took part. Interviews took place
between day -1 to +33 from transplant, depending on the
wellbeing of the child. Engagements took place over one or
two occasions and lasted on average 70 min (range 22-188) for
children, and 49 min (range 26-65) for parents. All children
taking part were boys and ages ranged from 5-12 years, the
parents comprised 3 fathers and 2 mothers. Data was analysed
using a constant comparison approach.
Results: Both children and parents demonstrated an under-
standing and acceptance of the intense HSCT regimen and
shared a hope that this would help them (their child). They
also reported frightening and difficult experiences. Children
described understanding that HSCT will make them ill before it
makes them better: having to go into hospital when they are
not “feeling ill” means HSCT is particularly difficult, compared
with previous hospitalisations.
Children perceived the hospital as ‘a world of illness’, a painful
disruption to normal life. Staying in touch with day-to-day
ordinary life was a priority for children, and play provision a
particularly valued element of this.
Conclusion: The findings suggest areas for local service
improvements in relation to play provision and support for
children to maintain as much of their normal daily life as
possible during their HSCT hospitalisation.
The study demonstrates the value of exploring children's
views of the services they receive and that further engage-
ment with children and families would be feasible as part of
developing a PROMs for paediatric HSCT services. The use of
qualitative, participative methods, which allows considerable
freedom of expression proved particularly valuable in enga-
ging with the children. A challenge for the next stage of this
work will be to develop a PROM which engages children in the
same way.
References: Arbuckle, R. and Abetz-Webb, L., (2013) '“Not Just
Little Adults”: Qualitative Methods to Support the Develop-
ment of Pediatric Patient-Reported Outcomes', The Patient-
Patient-Centered Outcomes Research, 6 (3) pp.143-159.
Curtis, K., Liabo, K., Roberts, H. and Barker, M., (2004)
'Consulted but not heard: a qualitative study of young
people's views of their local health service', Health Expecta-
tions, 7 (2) pp.149-156.
Disclosure of Interest: None declared.
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C. Fuentes Socorro1,*, B. Torres Guerola1, C. Montoya Tamayo2,
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Introduction: Haploidentical hematopoietic stem cell trans-
plant (haplo SCT) is a recently introduced alternative for those
patients without a matched related or unrelated donor. In
some centres it is a prefered option upon other donors. We
review our experience.
Material (or patients) and methods: Descriptive and retro-
spective study including patients undergoing haplo SCT
between March 2003 and November 2015.
Results: 15 haplo SCT were performed in 14 patients (11 boys,
3 girls). Median age was 5,5 years (0,7–15,7). The most
prevalent underlying diagnosis was ALL (13), 3 in CR1, 7 in CR2
or more and 4 with active disease.
Haplo SCT was indicated in 8 patients for advanced disease
because of the potential inmunological benefit and in 6 as the
only option due to the absence of a matched donor. For 6
patients it was their second transplant. Regarding the donor,
mother was chosen in 11 cases and father in 4. KIR
allorreactivity was detected in 10 cases (all of them in GvH
direction). In all cases, unmalipulated peripheral blood was
used as stem cell source. All patients were conditioned with
mieloablative regimes. GVHD prophylaxis consisted of post
infusión ciclophosphamide on days +3 and +4 plus tacrolimus
and MMF from day +5. Median lapse of time for neutrophil
engraftment was 14.3 days (SD+/- 1.9). We did not have any
engraftment failure.
Complications: 12 patients presented acute GVHD (2 grade I, 5
grade II and 5 grade III) and 6 patients presented chronic
GVHD (3 mild, 2 moderate and 1 severe). Three patients
presented autoinmune haemolytic anaemia, one of them
associated with thrombocytopenia (Evans syndrome). Throm-
botic microangiopathy was diagnosed in three patients and
sinusoidal obstructive sindrome in one. Thirteen patients
suffered infections (9 viral, 4 bacterial, 1 fungal).
Current status: 7 patients are alive and disease-free. 7 patients
died, 5 for infectious complications before day+100, 1 for
infection after day +100 associated with chronic GVHD and 1
died for relapse and desease progression.

Conclusion: Even though our study is conditioned by the
small number of patients:
1. Haplo SCT is feasible and well tolerated even in patients
with a prior transplant or advanced disease.
2. In our series, the incidence of both acute and chronic GVHD,
infectious and non infectious complications is high.
Disclosure of Interest: None declared.
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Cord Blood Donor Source in Chemotherapy Naïve Patients
Predisposes for Autoimmune Cytopenia in Pediatric
Hematopoietic Cell Transplantation
C. Lindemans1,*, R. Admiraal1,2, B. Versluijs1, M. Bierings1,
J. Boelens1,2
1Pediatric Blood and Bone Marrow Transplantation Program,
2Tumorimmunology, Lab Translational Immunology, UMC
UTRECHT, Utrecht, Netherlands

Introduction: Autoimmune (AI) cytopenia is considered a
form of chronic-GVHD and is a serious complication after
allogeneic hematological cell transplantation (HCT), requiring
extensive immunosuppressive management and blood cell
transfusions. Here we describe a predictor analysis in a single
center cohort.
Material (or patients) and methods: All pediatric patients
who underwent a first allogeneic T-replete HCT after
myeloablative conditioning (+serotherapy in unrelated-HCT)
in the UMC Utrecht between 2004-2014 were included. GVHD
prophylaxis; Cyclosporine A (CsA) and MTX in bone marrow
(BM) recipients, CsA and prednisone in unrelated cord blood
(uCB). As a standard of care, when developing AI cytopenia,
patients were treated sequentially with (1) IVIG and predni-
sone 2 mg/kg, (2) Mycophenolate (MMF) and Rituximab
375 mg/kg (3x, weekly intervals). Throughout, patients were
treated with CsA. Main outcome of interest was the develop-
ment of AI cytopenia after HCT. Other outcomes of interest:
Overall survival (OS) and transplantation-related mortality
(TRM). As predictors were considered: indication (malignant/
non-malignant), previous chemotherapeutic treatment, age at
HCT, gender, donor source, HLA-disparity, viral reactivation
and CD4 immune reconstitution (50cells/ul @100days). Cox
proportional hazard models were used for analyses.
Results: 310 patients were included; 168 uCB, 68 MUD-BM and
74 Matched family donor-BM (MFD), 162 malignant, 148 non-
malignant disease. 24 patients (CI 11%± 2%) developed an AI
cytopenia at a median of 138 (31-445) days after HCT. After
MUD-BM the probability developing AI cytopenia was 7 ± 2%,
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after MFD-BM 1±2%, and after uCB 17± 4% (P = 0.001). In
multivariate analysis only uCB as the donor source (P = 0.048)
and no previous chemotherapeutic treatment (P= 0.036)
remained significant predictors (Figure 1). Ongoing (and
symptomatic) low blood cell counts required extensive
immunosuppressive treatment for many months (24 patients
received IVIG+prednison, 17/24 patients also received Ritux-
imab+ongoing IVIG substitution, and 2 of these even required
additional treatment with Fludarabine). With this manage-
ment, the overall survival was excellent, 85%± 8% compared
to 67 ± 3% in patients without AI cytopenia (NS, P = 0.07). TRM
was also unaffected, 10%± 7% in patients with AI cytopenia
compared to 22 ± 3% in patients without (NS, P= 0.16).
Conclusion: uCB and “no chemotherapeutic pretreatment”
were significant predictors for development of AI-cytopenia in
pediatric HCT. With aggressive standardized immunosuppres-
sive management, TRM is comparable to patients without AI-
cytopenia. Developing strategies to prevent AI-cytopenia,
should primarily focus on these at-risk groups.
Disclosure of Interest: None declared.
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Iron overload in children who underwent an allogeneic
stem cell transplant (HSCT) in the first two years post-
transplant and relation to late organ damage and survival
C. Dhooge1,*, V. liberton2, G. laureys1, V. bordon1
1ped hemato/oncology and SCT, UZ GENT, 2UGENT, Gent,
Belgium

Introduction: Patients with an hematological disease often
receive multiple transfusions of ‘packed red cells’ (PRC) which
can lead to iron overload defined as serum ferritin (SF)
41000 μg/L. Recent literature concludes that this has an
effect on morbidity and mortality in adult SCT patients and
iron chelation might be a therapeutic option. In pediatric
patients data and information on HSCT and iron overload is
limited.
Material (or patients) and methods: We conducted a
retrospective study of 58 pediatric patients of the pediatric
hemato-oncology ward at the University Hospital of Ghent
who underwent allogeneic HSCT between 2007 and 2012. Pts
with hemoglobinopathy and SCID pts were excluded. Pts
characteristics and relationship of iron overload with late
organ damage (mostly to the liver) and survival were studied.
We also looked at the spontaneous evolution of SF-levels post-
transplant.
Results: 8 out of 58 patients (13,8%) suffered TRM, TRM was
responsible for 8 out of 22 (36,4%) deaths. All other deaths
were due to relapse of malignant disease. We found no
correlation between TRM and pretransplant SF (P = 0,67), even
when corrected for pretransplant CRP (P= 0,39).Seven pts
developed VOD which was reversible with supportive therapy.
We did not find a correlation between SF4 1000 μg/L and
VOD (P = 0,17) nor on GvHD or relapse.SF pretransplant was
highly variable with a mean of 932 μg/L (15-11695) and
significantly related to the number of PRC transfusions
( p40,0001). In 18 pts, pretransplant SF was more than
1000 μg/L. None of the pts was treated with chelation therapy
pre SCT. There was no correlation between the number of
transfusions post-transplant and an elevated SF in the
immediate period post-transplant and at 6 months post-
transplant (P = 0,14). At 12 months post-transplant we did find
a significant correlation between these variables (P= 0,01). At
24 months the correlation was borderline significant
(P= 0,0675).There was no significant association between
elevated AST/ALT and SF 41000 μg/L in the first year post
SCT. However a significant association between elevated AST/
ALT and SF at 12 (P= 0,03), 18 (P= 0,05) and 24 months
(P= 0,005) was noted.Our study of the natural evolution of
ferritin post-transplant shows that there is a spontaneous
lowering of ferritin in the first two years after HSCT.
Pretransplant, the average SF was 923 μg/L with a peak at
3 months post SCT and a spontaneous decline to an average

SF of 1003 μg/L at 12 months and 445 μg/L at 24 months
post-SCT.
Conclusion: We conclude that high serum ferritin (41000 μg/L)
has no influence on TRM in children. We did however mark a
correlation between high transaminases and SF in the later
period post-transplant. Therefore we strive for more follow-up
concerning possible liver damage in patients who show a
persistently high SF. This should be done using T2*MRI and/or
liver biopsy. Future research should also include whether
chelation could be adventitious to certain patients. Although
chelation is already used in pediatric HSCT, there exists
insufficient current evidence to do so. Clear guidelines for
detection and possible treatment of iron overload in children
undergoing allogeneic HSCT are needed.
Disclosure of Interest: None declared.
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Allogeneic haematopoietic stem cell transplant (HSCT) for
Sideroblastic Anemia with Intermittent Fever and
Developmental Delay (SIFD) – the international transplant
experience
C. Barton1,*, S. Kausar1, I. Hughes2, S. Hughes3, S. Stivaros4,
M. Duval5, C. Steward6, D. Bhatla7, M. Gouveia8, D. Bonney1,
R. Wynn1
1Bone Marrow Transplant Unit, Royal Manchester Children's
Hospital, Manchester, 2Neurology, Royal Manchester Children's
Hospital, Mancester, 3Immunology, 4Radiology, Royal Manche-
ster Children's Hospital, Manchester, United Kingdom, 5Montreal
Children's Hospital, Montreal, Canada, 6Bristol Children's Hospi-
tal, Bristol, United Kingdom, 7St Louis University, St Louis City,
United States, 8The Hospital for Sick Chidlren, Toronto, Canada

Introduction: In this report we describe the experience of
allogeneic HSCT in SIFD, from centres in North America and
Europe. SIFD is recently described, and arises from mutation of
TRNT1, which is responsible for nuclear and mitochondrial
tRNA maturation. The disease presents as a clinically hetero-
genous condition but characterised principally by Sideroblastic
Anemia (SA) with Immunodeficiency, Fevers and Develop-
mental delay. Anemia is of early onset and severe, with B cell
immunodeficiency (panhypogammaglobulinaemia and/or
reduced circulating CD19+ B cells). Other clinical manifesta-
tions of SIFD include cardiomyopathy, seizures, sensineural
hearing loss, renal dysfunction, metabolic abnormalities,
hepatosplenomegaly and pigmentary retinitis (1).
Material (or patients) and methods: Clinical information was
collected on 9 patients treated across 8 centres, using a
standardised data collection sheet. These data include both
clinical [age at presentation, clinical features, genetic muta-
tion] and transplant details [age at transplant, conditioning
regimen, donor match and cell source, transplant complica-
tions and clinical outcomes].
Results: 1 patient deteriorated before conditioning was
advanced and HSCT was abandoned.
3 patients are alive more than 1 year after transplant, with
complete correction of haematological and immunological
disease manifestations. 2 of these had an uncomplicated
transplant, course although one has developed pigmentary
retinitis with decreased visual capabilities. Interestingly this
child has otherwise normal developmental progress and is in
mainstream education with learning within the normal range.
The second of these children was older at HSCT and already
had significant learning disabilities. The third patient alive after
transplant had neurological complications during the trans-
plant but is alive and well with resolution of those
complications.
5 patients died during transplant with principally neurological,
pulmonary and gut toxicities. These outcomes are further
described.
Conclusion: Outcomes of HSCT in SIFD are poor, with 3/9 of
those patients in whom transplant was attempted surviving.
However, successful HSCT is possible, and we examine the
factors that predict for successful HSCT. Transplant offers the
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possibility of not only correcting the hematological and
immunological features, but also the other manifestations of
disease including neuro-developmental delay, in this other-
wise universally fatal disease.
References: 1: Wiseman DH et al. A novel syndrome of
congenital sideroblastic anemia, B-cell immunodeficiency,
periodic fevers, and developmental delay (SIFD) Blood
2013;122:1; 112-123.
Disclosure of Interest: None declared.
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Transplantation of positive selected peripheral stem cells
with add-back of T cells from unrelated donors in children:
Favorable survival with low incidence of GvDH
C. Seitz1,*, P. Schlegel1, H. M. Teltschik1, J. Greil2, P. Bader3,
T. Feuchtinger4, M. Schumm5, M. Pfeiffer5, R. Handgretinger5,
P. Lang5
1Oncology/Haematology, University Children’s Hospital Tuebin-
gen, Tuebingen, 2Oncology/Haematology, University Children's
Hospital Heidelberg, Heidelberg, 3Hematology/Oncology, Univer-
sity Children's Hospital Frankfurt a.M., Frankfurt a.M., 4Hematol-
ogy/Oncology, Dr. von Haunersches Kinderspital Muenchen,
Muenchen, 5Hematology/Oncology, University Children's Hospital
Tuebingen, Tuebingen, Germany

Introduction: Despite the use of ATG and pharmacological
prophylaxis, there is still a significant risk for GvHD in
transplantation of peripheral stem cells from matched
unrelated donors. Especially in the case of young pediatric
patients and adult donors, grafts with high numbers of stem
cells but also extreme amounts of T cells can be obtained.
T cell depletion does reduce the occurrence of GvHD but
sets the patient at risk for graft failure, delayed immune
reconstitution and consecutive increased risk for life-
threatening viral and fungal infections, lymphoproliferative
disease and malignant relapse. Here we present long-term
follow-up results on a clinical study for T cell reduced grafts in
22 patients receiving a clearly defined number of unselected T
cell added back to their stem cell graft.
Material (or patients) and methods: Positive selection of
peripheral stem cells was performed using CD34 or CD133
coated magnetic microbeads and the CliniMACS device.
Subsequently, an unselected aliquot of 10x106/kg T cells was
added to the purified stem cells resulting in a median T cell
depletion of 2 log. The diagnoses were: acute lymphatic
leukemia (n= 9; CR1 = 4, CR2 = 5), NHL (n= 1) acute (n= 5;
CR1 = 1, CR2 = 4), chronic myeloic leukemia (n=3), MDS (n= 3)
and Wiskott-Aldrich (n= 1). Median age was 10 years (0.5-18).
The donors were matched for HLA-A/B (medium resolution
typing) and DRB1/DQB1 (high resolution). Sixteen patient-
donor pairs were completely matched for HLA-A, -B, and
-DRB1, and 6 were mismatched for 1 locus. A short course of
MTX (2-3x10 mg/m2) and CSA (2-3 mg/kg, adjusted to blood
levels) were given until day 100.
Results: 21/22 patients had primary engraftment with a
median time to ANC 4500 of 18 days (12-60). No G-CSF was
given. One patient rejected his graft and was successfully
retransplanted from another MUD. Platelet recovery was quick
with a median time to reach independence from substitution
of 20 days. Mean numbers of CD3+, CD3+CD4+ and CD3+CD8
+ on day 180 (365) were 259/μl (868/μl), 98/μl (401/μl) and
146/μl (457/μl). 19/22 patients had GvHD grade 0-I (86%), one
and two patients had grade II and III, (5%, 9%) respectively.
Chronic GvHD occurred in only one patients (4,5%). 14/22
patients are alive with a median follow up of 9,8 years (range 5
to 11.5 years). Five year EFS was 64% (all patients), 50% (ALL/
NHL) and 73% (myeloic leukemias /MDS). Relapse probability
at five years was 23%, probability of TRM at five years was
14%. Causes of death were relapse (n= 5) and infections
(n=3). Thus, stable and favorable survival rates with a low
incidence of GvHD were achieved.
Conclusion: The method allows the administration of clearly
defined T cell numbers independent from the volume of the

apheresis product. This may be of advantage in particular in
small children and if the donor does not accept a bone
marrow harvest. All available stem cells can be infused without
the limitation of intolerable high T cell numbers.
Disclosure of Interest: None declared.
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Defibrotide prophylaxis of Veno-Occlusive disease in
children with High-Risk Neuroblastoma treated with
Busulfan-Melphalan High-Dose Chemotherapy and
Autologous Stem Cell Transplantation
C. Pasqualini1,*, G. Cros1, C. Dufour1, S. Abbou1, M.-E. Dourthe1,
C. Rigaud1, D. Valteau-Couanet1
1Pediatric and Adolescent Oncology, Gustave Roussy Cancer
Campus, Villejuif, France

Introduction: Veno-occlusive disease (VOD) is one of the most
frequent limiting extra-hematopoietic complications occurring
after high-dose chemotherapy (HDC) with autologous stem
cell transplantation (ASCT). A randomised phase III study
suggested that defibrotide (Defitelios) could reduce the
incidence and severity of VOD and had a good safety profile.
The aim of this retrospective study was to describe the
incidence and the characteristics of endothelial complications
in children with High-Risk Neuroblastoma treated with
Busulfan-Mephalan (Bu-Mel) and ASCT who received defibro-
tide in prevention of VOD.
Material (or patients) and methods: From June 2006 to April
2014, 99 children received Bu-Mel and ASCT in the pediatric
department of Gustave Roussy with defibrotide prophylaxis.
Among them, 56 patients were treated for a high-risk
neuroblastoma and Bu-Mel was part of a tandem HDC with
a previous course of HD-Thiotepa in 19/56 patients. Mel was
administered before Bu in 32/56 patients. Diagnosis of VOD
was based on modified Seattle criteria and its severity was
evaluated according to Bearman grading.
Results: The median duration of defibrotide treatment was
24 days (12-69). No defibrotide-related toxicity was reported.
Among 56 patients, 24 children (43%) developed VOD, with a
median delay of 15 days (6-28) after ASCT. VOD≥ grade 3
occurred in 13 patients (23%), associated to multi-organ failure
(MOF) in 8 patients (14%). Hepatomegaly/pain and increased
body weight were reported in 23/24 and 22/24 patients,
respectively. An increased bilirubin was recorded in 13/24
patients. Two intra-alveolar hemorrhages (HIA) and 4 delayed
onsets of pulmonary arterial hypertension (PAH) were
diagnosed. One patient died of VOD-related toxicity. The
hospitalization duration was 32 (22-108) and 26 (16-46) days in
patients with or without VOD, respectively (P= 0.02). In a
univariate analysis, gender (P = 0.5), age at diagnosis (P = 0.7),
burden of the disease (stage 4, P= 0.6; bone metastasis, P = 0.2;
bone marrow involvement, P = 0.4; NMYC amplification,
P = 0.9), and previous treatments including previous HD-
Thiotepa (P= 0.3) had no significant impact on incidence
and severity of VOD. However, even if not significant,
the administration order of the Bu-Mel administration and
the alkylating agent-dose intensity may have impacted the
incidence of VOD.
Conclusion: In our study, we reported a high incidence of
VOD in children with neuroblastoma in spite of defibrotide
prophylaxis after Bu-Mel with ASCT. The accurate assessment
of this complication in our department may explain the
persistent high incidence of VOD. The toxicity-related death
rate was comparable to that reported in the SIOPEN/HR-NBL1
population (1.7% vs 3%, respectively). In this specific popula-
tion, already identified as at high-risk for VOD development,
no additional risk factor was displayed. A prospective
randomized study is required to evaluate the potential
benefits of the defibrotide prophylaxis in this specific
population.
Disclosure of Interest: None declared.
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Safety, tolerability and rapid inmunologic reconstitution
in CD45RA depleted haploidentical hematopoietic stem
cell transplantation
D. Bueno1,*, B. Gonzalez2, D. Plaza2, P. Rubio2, Y. Mozo2, S. San
Roman2, B. Rosich2, A. Sastre2, E. Garcia2, R. de Paz3, J. Torres4,
M. Torrent5, I. Badell5, L. Sisini5, A. Pérez Martínez6
1Unidad de Hemato-Oncología Infantil. Hospital La Paz., Hospital
La Paz, 2Unidad de Hemato-Oncología Infantil. Hospital La Paz.,
Hospital Universitario La Paz, 3Hematologia, Hospital La Paz,
4Unidad de Inmunologia, Hospital Universitario La Paz, Madrid,
5Hemato-Oncologia Infantil, Hospital de Sant Pau, Barcelona,
6Hemato-Oncologia Infantil, Hospital Universitario La Paz,
Madrid, Spain

Introduction: Allogeneic hematopoietic cell transplantation
(HCT) is the only potential curative option for some
hematologic chilhood cancers, but many children do not have
a HLA-matched donor. Haploidentical stem cell transplanta-
tion (haplo-HCT) has become an interesting strategy to avoid
this problem, but the required T-cell depletion produce a
profund and long-lasting inmunosupression, as well as graft
failure and rejection. As naïve T-cells (identified by CD45RA
expression) are believed to cause graft versus host disease
(GvHD), while memory T-cell (CD45RA-) provide inmediate
anti-infection, anti-leukemia and anti-rejection effects, allo-
geneic HCT using CD45RA depletion arises as a novel
approach to haplo-HCT.
Material (or patients) and methods: Six children, 5 of them
with high-risk malignancies and 1 with a immunodeficiency
were transplanted following nonmyeloablative conditioning
regimen. Each patient received two cell products, one created
by CD34 selection and the other through CD45RA depletion
from the CD34- fraction by CliniMACS device.
Results: Graft consisted in a mean of 7x106/kg CD34+ cells/kg
(4,5-9,89x106/kg), 3x105/kg CD3+ cells/kg (6,9x103-1x106/kg),
1x106/kg CD45RA+ cells (1x104-4,98x106/kg) and 7x108/kg
CD45RO+ cells (3,8x108-1,9x109/kg). CD45RA depletion
resulted in a mean of 3 log (2,2-4,29 log). All six patients
engrafted with a mean of 11 days (10-12) and rapidly achieved
100% donor chimerism. No graft failure was observed. Only
one patient developed GVHD4II that was sensible to steroids.
T-cells led immune recovery. They achieved values higher than
700 cells/mcL and 1000 cells/mcL at day 30 and 60
respectivelly. Most of T cells were both CD8+CD45RA- and
CD4+CD45RA- T cells (median of 395x106/mm3 and 243x106/
mm3, respectively), while the number of CD8+45RA+ and CD4
+45RA+ cells remained low (median of 0.7x106 and 0.07x106

respectively), recapitulating the CD45RA depleted graft
composition. A total of 4 patients presented CMV reactivation,
but none progressed to disease. With a mean of 100 days of
follow up two patients relapsed, both had minimal residual
disease positive at haplo-TPH and two patient died, one debt
to leukemia progression and one because cardiogenic shock.
Conclusion: CD45RA depleted haplo-HCT is well tolerated
with a rapid engraftment, minimal risk of GvHD and an
accelerated inmunologic reconstitution.
References: 1. Copelan EA. N Engl J Med 2006,354: 1813-26.
2. Shook DR et al. Pediatr Blood Cancer. 2015;62:666-73.
3. Triplett BM et al. Bone Marrow Transplant. 2015;50:1012.
Disclosure of Interest: None declared.
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Excellent donor engraftment after T-cell replete
haploidentical bone marrow transplantation in Malignant
Infantile Osteopetrosis - a preliminary single center
experience
D. Moshous1,2,*, F. Touzot3, M. Castelle4, E. Elkaim4, M.-L.
Fremond1, A. Magnani3, M. Cavazzana3, A. Schulz5, B. Neven1,
A. Fischer1, S. Blanche1
1Paediatric Immunology, Haematology and Rheumatology, AP-
HP, Hôpital Necker-Enfants Malades, 2Institut Imagine, Université
Paris Descartes-Sorbonne Paris Cité, 3Biothérapie, Centre
d'Investigation Clinique intégré en Biothérapies, 4Paediatric
Immunology, Haematology and Rheumatology, AP-HP, Hôpital
Necker–Enfants Malades, Paris, France, 5Immunologie und
Stammzelltransplantation, Universitätsklinik für Kinder- und
Jugendmedizin, Ulm, Germany

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (HSCT) remains the only cure for patients with malignant
infantile osteopetrosis (MIOP). The use of alternate haploiden-
tical parental donors after in vivo or in vitro T-cell depletion
allows HSCT also for patients lacking a matched donor.
However, in our personal experience MIOP patients older than
10 months are at high risk for non-engraftment and rejection.
In order to favour engraftment in these particular setting, we
chose an upfront serotherapy-based conditioning regimen
prior to T-cell replete haploidentical bone marrow grafts and
post-transplant cyclophosphamide.
Material (or patients) and methods: Four consecutive
patients with MIOP received T-cell replete haploidentical
parental bone marrow grafts at a median age of 1.4 years
(0.8 to 8.6 years). The first patient failed engraftment after two
previous CD34+ selected T cell depleted haploidentical HSCT
from his father and his mother (98 and 48 days prior to the
third T replete HSCT with again his father as a donor).
Splenectomy was performed for one patient prior to HSCT.
The grafts contained a median of 6.45x108 total nucleated
(4.5-8.5), 14.8x106 CD34+ (14.7-23.7) and 8.7x107 CD3+

(7.2-19.5) cells per kg. Conditioning contained a serotherapy
backbone of rituximab 375 mg/m2 at day -12, alemtuzumab
0.4-0.5 mg/kg over two days (day-11/-10). All patients received
fludarabine 150-160 mg/m2 over 5 or 4 days respectively,
cyclophosphamide 29 mg/kg, and busulfan with myeloabla-
tive AUC according to the EBMT/IEWP ESID guidelines. GVHD
prophylaxis consisted of cyclophosphamide 2x50mg/kg on
days +3 and +4, followed by CSA associated with MMF (n= 3)
or steroids (n= 1). All patients received ursolvan and defibro-
tide (until day +21) as prevention for veino-occlusive disease.
Results: After a median follow-up of 6.6 months (2.7-7.8) all
patients are alive and have 100% donor chimerism. Acute GVHD
occurred in three patients (I° in one, II° in two patients); chronic
GVHD was not observed so far. Transplant related toxicity was
acceptable, in particular no veino-occlusive disease or pulmonary
hypertension occurred. Neutrophil engraftment was achieved on
day +17 (median; 16-32). Two patients required a CD34+ selected
T cell depleted stem cell boost for poor platelet engraftment, the
two remaining patients had platelet engraftment on day +45 and
+49, respectively.
T-cell immune reconstitution was timely with a median of
1182/μl CD3+ cells (63-1690) at day +100. Two CMV
reactivations and including one CMV infection, as well as
one BK cystitis were observed, but no transplant-related
mortality occurred.
Conclusion: In this preliminary single centre study T replete
BMT containing upfront serotherapy and post transplant
cyclophosphamide resulted in excellent engraftment in “older”
MIOP patients with a high risk of poor engraftment and
rejection. This approach may thus be a valuable alternative to
haploidentical HSCT with in vitro T cell depletion methods that
are technically challenging and require adequate stem cell
processing facilities. However, larger prospective studies are
needed in order to confirm our findings.
Disclosure of Interest: None declared.
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Changes in Bone Mineral Density and Vitamin D Status
of the Children Undergoing Hematopoietic Stem Cell
Transplantation
D. Gurlek Gokcebay1,*, F. Azik1, A. Yazal Erdem1, C. Bayram1,
Z. Avci1, P. Isik1, N. Yarali1, B. Tavil1, F. Demirel2, B. Tunc1, N. Ozbek1
1Pediatric Hematology, 2Pediatric Endocrinology, Ankara Children's
Hematology and Oncology Hospital, Ankara, Turkey

Introduction: Long-term complications related to bone meta-
bolism has been increased after hematopoietic stem cell
transplantation (HSCT). Children who do not reach optimal bone
mineral density (BMD) are more likely to be at risk for
osteoporotic fractures. Factors associated with bone loss after
HSCT reported by recent studies are the type of conditioning
regimen and immunosuppressive treatment, endocrine and
metabolic complications, vitamin D (25-OHD) deficiency, low
physical activity, and sun exposure. We aimed in this study
to evaluate effect(s) of HSCT on BMD and 25 OHD status in
children.
Material (or patients) and methods: We retrospectively
analysed children who underwent HSCT in our center from
April 2010 to July 2013 with at least two years follow-up
without relapse or progression of primary disease. Data were
collected from medical records of the patients. We compared
our findings in thalassemic patients with those in patients with
transfusion dependent (TD) thalassemia major.
Results: Seventy-seven children [mean age at HSCT 8.8 (0.5-
19) years, mean follow-up time 3.7 (2.1-5.3) years, male/female
46/31] included in the study. 71 (93%) of them underwent
allogeneic transplantation from matched-related donors, and
6 (7%) of them were autologous. Indications for HSCT were
malignancy in 30 (39%) patients [9 received fractionated total
body irradiation (TBI)], and non-malign diseases in 39 (50%)
[26 (34%) with thalassemia major]. Twenty patients (28%)
developed chronic graft-versus-host disease (cGvHD). Among
58 patients whose BMD assessment performed before HSCT,
21 patients (36%) had osteoporosis, and 16 (28%) had
osteopenia (Table 1). At 6th month of HSCT, there was a trend
towards increasing in BMD. Further, BMD was found to be
significantly increased at the 1st year and 2nd after HSCT
(P= 0.02, and P40.001). BMD standard deviation score (SDS),
which was calculated from the mean for age- and sex-
matched controls, was significantly increased at two years
after HSCT compared to pre-HSCT values (-0.59 ± 1.35 vs.
-1.48 ± 1.28,P = 0.008). 25-OHD levels did not differ before and
after HSCT. Sex, type of conditioning regimen, presence of
chronic GvHD, steroid use, and level of 25-OHD were not
associated with osteoporosis. Patients who aged 410 years
had lower BMD SDS at the 1st year after HSCT(-1.84 ± 1.55 vs.
-0.36 ± 1.29, P = 0.001). In the initial assessment comparison of
thalassemia patients’ BMD and BMD SDS were not different
between patients who had HSCT (20 patients) and TD (20
patients). However, 25-OHD levels were significantly lower in
TD patients (P= 0.039). Mean total BMD was significantly

increased in two years both in patients who had HSCT and TD
(P = 0.027,and P= 0.005, respectively). There was no difference
in serum 25-OHD levels and BMD changes between two
thalassemia groups (Table 2).

Table 1.
Changes
in BMD

Before HSCT
n= 58 (%)

6th month
n = 38 (%)

1st year n = 63
(%)

2nd year
n = 57 (%)

BMD (g/cm2)
mean± SD

0.536± 0.145† 0.547± 0.132 0.558± 0.194† 0.635± 0.158

Osteoporosis (%) 21 (36) 8 (21) 17 (27) 8 (14)
Osteopenia (%) 16 (28) 8 (21) 13 (21) 12 (21)
25-OHD (ng/mL)
mean± SD

24.1 ± 25.9 19.7 ± 9.9 21.6 ± 10.5 26.9 ± 17.4

†P = 0.02:
Conclusion: Previous studies showed HSCT leads to a negative
effect on bone metabolism. But as we showed, improvement
in BMD started from 1st year after HSCT. In patients with
thalassemia major, HSCT had no effect on BMD change.
References: Campos DJ, Boguszewski CL, Funke VA, et al.
Nutrition. 2014;30(6):654-9.
Disclosure of Interest: None declared.
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Breastfeeding during hematopoietic stem cell
transplantation is not contraindicated
D. Skobeev1,*, K. Kirgizov1,2, E. Pristanskova1, V. Konstantinova1,
E. Skorobogatova1, A. Bologov3
1BMT Department, The Russian Children's Research Hospital,
2Dmitry Rogachev Federal Research Center of Pediatric Hematol-
ogy, Oncology and Immunology, 3The Russian Children's
Research Hospital, Moscow, Russian Federation

Introduction: In spite of current conceptions and recommen-
dations on children’s nutrition with HSCT, the question about
breastfeeding remains open and controversial for now.
We aimed to show the possibility of breastfeeding during the
HSCT for pediatric patients.
Material (or patients) and methods: Twenty patients with
HSCT at the BMT unit of the Russian children's clinical hospital
were allowed to be breastfed between 2012 and 2015. The
average age of the children was 18 months (between 7 and
30 months). Types of HSCT: Autologous 30% (n= 6), Allogenic
70% (n= 14): MUD 40%(n= 8), MSD 15% (n= 3), haploidentical
15% (n= 3). All pts. after AutoHSCT were with neuroblastoma
(30% from all pts.) received conditioning regimen with Treo
42 gr/sq.m.+Melphalan 140 mg/sq.m.. All patients with
Allogenic HSCT received full intensity Treo-based condition-
ing regimen. Diagnosis: AML – 30% (n = 6), Hurler syndrome –
20% (n = 4), SCID – 15% (n= 3), CGD – 5% (n = 1). Breastfeed-
ing was not terminated during the conditioning period
and within the whole early post-transplant period with
complications.
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Results: The incidence of severe oropharyngeal mucositis and
neutropenic enterocolitis (higher than grade 2) in all the
survived patients (n= 20) was 15%. There were no severe
infectious complications and inoculation of de novo patholo-
gical microflora that serve as indicators of breastfeeding
complications observed in the analysed group. The incidence
of intestinal form of graft versus host disease (GvHD) with
allogenic HSCT (more than II gr.) was 14.3%.
Conclusion: The performed analysis demonstrated that
breastfeeding may be recommended for children at the BMT
unit as it doesn’t affect the process of early post-transplant
period and doesn’t increase the incidence of toxic and
immune complications, protected gastrointestinal infectious
complications and is the important element of psychological
support in the "mother-child” system in a clinical setting.
Disclosure of Interest: None declared.

P285
Low incidence of clinically significant hemorrhagic cystitis
in patients after ex-vivo CD3+ or αβ+ T-cell depleted
haploidentical stem cell transplantation in children
C. Jepsen1, M. Ifversen2, C. Pronk1, C. Heilmann2, J. Toporski1,
J. Dykes3, D. Turkiewicz1,*
1Department of Pediatric Oncology and Hematology, UNIVERSITY
HOSPITAL IN SCANIA, Lund, Sweden, 2Pediatric Clinic II,
Copenhagen University Hospital, Copenhagen, Denmark,
3Department of Immunology and Transfusion Medicin, UNIVER-
SITY HOSPITAL IN SCANIA, Lund, Sweden

Introduction: Hemorrhagic cystitis (HC) is a known complica-
tion after allogenic hematopoietic stem cell transplantation
(HSCT). HLA disparity and T-cell depletion are considered
significant risk factors of HC. However, data analyzing the
frequency of this complication in children after ex-vivo T-cell
depleted haploidentical HSCT (haploHSCT) is scarce.
Material (or patients) and methods: We retrospectively
studied 74 haploHSCT performed in 66 patients, 45 boys and
21 girls, who were transplanted in one of the two cooperating
paediatric transplant centres in Lund, Sweden or Copenhagen,
Denmark between 2002 and 2015. Thirty-six patients were
diagnosed with a malignant disease (ALL 16, AML 12, MDS/
JMML 6, NHL 3), 18 with solid tumours, (NBL 15, RMS 1,
Ewing Sa 1, Wilms 1) and 11 with non-malignant diseases
(SCID 4, MPS VI 2, Fanconi Anemia 1, Osteopetrosis 2, SAA 1
and MLD 1). Conditioning consisted of Fludarabin or
Clofarabin, Melphalan and Thiothepa. One patient with
SCID did not receive any conditioning. For rejection
prophylaxis either OKT3 or ATG-Fresenius was used. To
prevent GvHD, an ex-vivo immunomagnetic T-cell depletion
of either CD3+ or αβ+ T-cells was performed (CliniMACS,
Miltenyi Biotec). To prevent EBV-PTLD, on day +1 all patients
except one received a sinlge dose of MabThera. In the
patient who did not receive MabThera, ex-vivo CD19
depletion of the graft was performed. HC was defined as
clinical symptoms such as dysuria, pollakiuria and hematuria
with or without clots. Asymptomatic microscopic hematuria
was not considered a HC.
Results: Ten patients were diagnosed with HC resulting in
cumulative incidence of 0.15 (95%CI: 0.07–0.22), 5 with Droller
grade III, 3 with grade II, 1 with grade I and 1 with grade IV.
Median onset time of HC was day+19. All patients with HC had
BK viruria and viremia at time of HC. In all patients but one
symptoms of HC resolved without sequelae. One patient died
due to DLI-related steroid resistant GvHD with ongoing
symptoms of HC. Among patients transplanted with αβ+
T-cell depleted graft the cumulative incidence of HC was 0.08
(95%CI: 0.02–0.18).
Conclusion: HLA disparity and T-cell depletion has been
reported to result in a high incidence of HC. However, in our
cohort of patient the cumulative incidence of HC is only 0.15,
below expected value for this patient population. We propose
that the combination of less selective T-cell depletion methods
(depletion of CD3+ or αβ+ T-cells), resulting in enhanced

immunological recovery, and reduced toxicity conditioning
decrease the risk of HC despite HLA disparity.
Disclosure of Interest: None declared.
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graft depletion of tcr åß/cd19 in matched unrelated and
haploidentical transplantation after treosulfan–based
conditioning regimen for inherited hemophagocytic
lymphohistiocytosis
E. Gutovskaya1,*, Z. Shekhovtsova1, L. Shelikhova1, I. Shipitsina1,
D. Balashov1, D. Shasheleva1, A. Livshits1, A. Abrosimov1,
V. Brilliantova2, R. Khismatullina3, M. Persiantseva3, G. Novichkova3,
M. Maschan3, A. Maschan3
1HSCT, 2Laboratory of Molecular Biology, 3Dmitry Rogachev
Federal Research Centre of Pediatric Hematology, Oncology and
Immunology, Moscow, Russian Federation

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (HSCT) is the only curative option for patients with
primary hemophagocytic lymphohistiocytosis (HLH). High
transplant-related mortality after busulfan-based myeloabla-
tive regimens has been observed. Low GVHD rates and
improved immune reconstitution after TCR åß/CD19–deple-
tion have been remarked. We implemented treosulfan-based
conditioning regimen with reduced toxicity and TCR åß/
CD19 – depleted stem cell transplantation to improve the
results of HSCT in HLH.
Material (or patients) and methods: Seven patients with
HLH were included in this study between 1/2013 to 07/2015.
All patients had a complete genetic study, 4 patients had
MUNC13D mutation, one – STX11 mutation. Two patients
didn't have any known mutation, but onset before 1 y.o. and
family history suggested primary form of HLH. Before
transplantation patients were treated according to HLH-2004
before HSCT.
Median age at HSCT was 5,3 years (1,2-15,7), 4 female/3 male,
donors were MUDs (n-5) or haplos (n-2). Preparative regimen
included treosulfan 14 g/kg x 3, fludarabin 30 mg/kg x 5 and
serotherapy. As serotherapy one patient recieved ATGAM, one-
Campath, 5 - thymoglobulin 2,5 mg/kg x 2. Four patients
recieved rituximab as pretransplant immunosuppression.
In all cases GCSF- mobilized PBSC were used as graft source.
TCR-alpha/beta and CD19 depletion were performed with
CliniMACS Plus according to manufacturer’s recommenda-
tions. Final graft contained 11x106 of CD34/kg and 10x103 of
TCR /kg. Post-transplant immune suppression included tacro-
limus till day 45-100 +/- short methotrexate (day+1, +3,+6).
Results: All patients had primary engrafment (median 16 days
for neutrophils and 13 days for platelets). Secondary graft
rejection developed in 2 patients (one MUD- and one haplo)
early after HSCT. Both patients were salvaged with a second
transplantation.
Two patients after MUD had histologically confirmed acute
GVHD grade 2 (skin stage 1-2 and gut stage 1) and needed
topical steroids and prolonged tacrolimus treatment. One of
these patients had histologically confirmed chronic gut GVHD
and received budesonide. Acute or chronic GVHD more than
grade 2 was not registred. Out of 7 patients, 2 developed CMV
viremia post-transplant and received preemptive gancyclovir
therapy. One patient after MUD had CMV – chorioretinitis.
Three patients after MUD had prolonged mixed chimerism
without disease manifestation (maximum 98% patient-derived
СD3+). After termination of immunosuppression two patients
showed a trend to increase donor CD3+ chimerism from 2% to
60-80%. In two patients chimerism analysis in selected native
T-cell subpopulation showed predominant donor chimerism
(78 and 97%). At the moment of this report one patient has
stable high-level mixed chimerism (90% autologous CD3+)
without disease manifestation. Overall and disease-free
survivals were 100% (follow up 4–33 months).
Conclusion: The treosulfan-based regimen before TCR åß/
CD19 –depletion transplantation in inherited hemophagocytic
lymphohistiocytosis is effective with low toxicity, abscence of
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severe GVHD and provides promising overall and disease-free
survival rates.
Disclosure of Interest: None declared.

P287
Biomarkers-based early prediction of response to steroids
in pediatric aGvHD patients
E. Jol-van der Zijde1,*, A. Jansen-Hoogendijk1, A. van Halteren1,
M. van Tol1, A. Lankester1
1Pediatrics, LEIDEN UNIVERSITY MEDICAL CENTER, Leiden,
Netherlands

Introduction: Severe acute graft versus host disease (aGvHD)
is a major complication after allogeneic HSCT, and high dose
steroids is the gold standard as first line treatment for aGvHD.
However, about 50% of the patients progress to steroid-
refractory aGvHD which is associated with a high mortality
rate. In the last years the usefulness of several biomarkers have
been reported to support diagnosis, to document response to
therapy and to predict morbidity and mortality. In a previous
paper from our group biomarkers were used to monitor the
response to mesenchymal stromal cells (MSC) treatment. In
the present study we focused on early prediction of steroid-
refractory patients in an attempt to improve our risk
assessment.
Material (or patients) and methods: In this retrospective
study we quantified 10 biomarkers sera from 34 pediatric
patients with severe aGvHD grade II-IV; this cohort consist of
16 steroid-refractory patients and 18 steroid responders. From
these patients, sera were selected pre-conditioning, at w+1, 2,
and 3 post HSCT, at one week before start steroids (2 mg/kg),
at day of start steroids, and 1, 2 and 4 weeks thereafter. Sera
from non-GvHD HSCT patients (n=13) were used as controls.
IL-2Ra, TNFR1, HGF, IL-8, ST-2. VEGF and ANG-2 were measured
by Luminex assay (R&D), Elafin, REG3a and CK18 by ELISA. For
statistical analysis log transformed data were used.
Results: Prior to start of the conditioning regimen, patients
who developed steroid-refractory aGVHD were characterized
by significantly higher serum levels of IL-2RA ( p40.01), HGF
( p40.01) and REG3a (P= 0.05). IL-8 was significantly higher in
refractory patients from start steroids onwards ( p40.01).
Levels of TNFR1, Elafin, CK18 and VEGF didn’t differ at any time
point between steroid responding and refractory patients.
In the post-transplant phase, preceding the onset of aGvHD
symptoms, levels of ST-2 (left panel Figure) and ANG-2 were
higher in steroid refractory patients at any time point. At
1 week post HSCT ANG-2 was 2.3 times higher (7300 vs.
3200 pg/mL; P40.01), and ST-2 was 2.5 times higher (49.000
vs 19000 pg/mL; P= 0.02). ST-2 levels (from 1 week pre-start
steroids (P-1 W) to 4 weeks after start) and the ANG-2/VEGF

ratios (from 2 to 4 weeks after start steroids) were significantly
higher in steroid-refractory patients (P= 0.01).
A cut-off level of 35000 pg/mL at P-1 W is predictive for
steroid refractory with a sensitivity of 92% (95% CI: 64-99%)
and a specificity of 80% (95% CI: 52-96%) (right panel
Figure).
Conclusion: Both in the pre- (IL-2RA, HGF and REG3a) and
post- (ST-2 and ANG-2) transplant phase, biomarkers are
predictive for development of steroid-refractory aGvHD. These
biomarkers have, therefore, the potential to be used in the
guidance of individualized management of children at high-
risk to develop life-threatening aGvHD, and can be helpful in
early initiation for second line therapy with MSCs or other
agents.
Disclosure of Interest: None declared.
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Impact of HCV on the outcome of transplant of Fully
Matched Sibling Donor PBSCs Transplantation for
B-Thalassemia Major a single-center experience with 152
patients
G. M. Fathy1,*, A. El-Haddad1, M. Abdel-Mooti1, R. Abd El Fattah1,
O. Fahmy1, A. Sobhy1, H. Mahmoud1
1Bone Marrow Transplantation, Nasser Institute Hospital, cairo,
Egypt

Introduction: B-Thalassemia Major (BTM) originated in Med-
iterranean, Middle Eastern, and Asian regions, in Egypt it is
considered the most common chronic hemolytic anemia
(85.1%). (1,2) Despite the remarkable improvements in medical
therapy for hemoglobinopathies.Hematopoietic stem cell
transplantation (HSCT) still remains the only available curative
approach. (3) The aim of this work is to investigate the impact
of hepatitis C viral (HCV) infection on the outcome of fully
matched sibling donor (MSD)peripheral blood stem cell
transplantation (PBSCT) in patients with B-thalassemia
major (BTM).
Material (or patients) and methods: The study included 152
patients with β-thalassemia major who received allogeneic
PBSC transplantation using BU /CY/ATG conditioning regimen
during the period from March 1997 to April 2012 at Nasser
Institute Hospital with a mean follow up period of 9.8 months.
The age ranged between 1-23 years with mean age of 5.8 ys
3.587. The male/female ratio was 1.6. Twenty-six Patients were
transplanted at risk class 1, 103 patients at risk class 2, and
23 patients at risk class3.Twenty-nine patients (19.1%) had
HCV Ab+and 28 (18.4%) were HVC PCR +ve,regarding serum
ferritin 83(54.6%) patients had serum ferritin42000 ng/dl
while patients with ferritin below 2000 ng/dl were 69 (45.4%)
cases.
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Results: The study results show that OS and DFS was 82.4%
and 72.4% respectively, in all patients included in this study,
while subgroup analysis of cases with HCV PCR positivity had
OS and DFS of 78.2% and 74.7% respectively, while those with
negative HCV PCR had OS and DFS of 82.4% and 71.7%
respectively (p value 0.509).Patients with serum ferritin below
2000 ng/dl were 89.5% and 80.9% for OS and DFS respectively,
and for those with levels above 2000 were 75.1% and 64.6%
for OS and DFS respectively (p value 0.025*). Regarding OS and
DFS in different risk class groups, we reported 92.1% and
84.8% for OS and DFS, respectively in risk class 1 patient, and
82.7% and 70.4% for OS and DFS, respectively in risk class 2
patient, while for cases with risk class 3 the OS and DFS was
69.6% and 64.9% respectively ( p value 0.092).
Conclusion: As regarding the impact of HCV status on the OS
and DFS it shows no significant impact on both OS and DFS.
There is a significant impact of pre-transplant ferritin level on
the outcome of SCT of cases with BTM cases transplanted
using PBSCs transplantation from a matched sibling donor
regarding OS and DFS.
References: [1] Hussein G, Fawzy M, Serafi TE, et al. Rapid
detection of beta thalassemia alleles in Egypt using naturally
or amplified created restriction sites and direct sequencing: a
step in disease control. Hemoglobin.2007;31(1):49–62.
[2] Shawky RM, Kamal TM. Thalassemia intermedia: An
overview. Egypt J Med Hum Genet. 2012; 13:245–55.
[3] Rachmilewitz EA, Giardina PJ. How I treat thalassemia.
Blood. 2011; 118 (13):3479-88.
Disclosure of Interest: None declared.
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Haploidentical stem cell transplantation (SCT) with t cell
depleted grafts in advanced pediatric sarcomas
H.-M. Teltschik1,*, B. Gruhn2, T. Feuchtinger3, C. Urban4
1Pediatric Hematology and Oncology, Children`s University
Hospital, Tübingen, 2Pediatric Hematology and Oncology,
University Children`s Hospital, Jena, 3Pediatric Hematology and
Oncology, Dr. v. Haunersches Kinderspital, Munich, Germany,
4Pediatric Hematology and Oncology, University Children`s
Hospital, Graz, Austria

Introduction: The rationale for transplanting pediatric sar-
coma patients with haploidentical grafts is a hypothesised
graft-vs-tumour effect. We investigated a cohort of 21 pediatric
patients with advanced sarcomas transplanted with T- and
B-cell depleted peripheral stem cell grafts from haploidentical
donors between 2005 and 2013.
Material (or patients) and methods: 11 patients had
advanced Ewings sarcoma, only 2 of them achieved complete
remission (CR) before SCT. 10 patients had advanced
Rhabdomyosarcomas or Rhabdo-like tumours (RMS), 6 of
them achieved CR prior to SCT.
Median follow up was 8.4 month. Median age at SCT was 14.3
years. Standard conditioning regimen consisted of Melphalan
(2x70mg/m2), Fludarabin (4x40mg/m2), Thiotepa (1x10mg/kg),
and OKT3 or ATG. Graft manipulation was carried out by direct
depletion using anti CD3/CD19 or TCRαβ/CD19 coated
magnetic microbeads. A median number of 10.4x106 CD34+
Progenitor cells and 38.8x103 T cells/kg body weight (BW)
were transfused. Pharmacological Graft vs. Host Disease
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(GvHD) prophylaxis was carried out with Mycofenolate until
day 60, if residual T-cells in the graft exceeded 25000/kg BW.
4/21 patients rejected the haplo graft and needed recondi-
tioning with Fludarabine (3x40mg/m2), Thiotepa (1x5mg/kg),
ATG and/or OKT3, 7 Gy TLI and a second stem cell donation
from a different donor.
Results: Final engraftment was achieved in 21/21 patients.
Median time to reach 500/μl neutrophiles was 10 days (8-15).
Independence from platelet substitution was reached after
9 days (7-21). 17/21 patients (81%) had no signs of GvHD or
GvHD grade I, 1 patient (5%) had GvHD grade II, 3 patients
developed grade III (15%). TRM at day+100 and after 3 years
was 0% and 15%, respectively. Event free survival (EFS) of the
total cohort after 3 years was 18% (4 out of 21). EFS of RMS
was 29% after 3 years, whereas patients with Ewings sarcoma
showed a poorer outcome with only 1 out of 11 patient
surviving at 2 years, which was presumably due to the higher
portion of Ewing patients being transplanted in non remission
(NR) (9 out of 11). According to remission status at SCT none of
the patients with progressive disease or NR survived, whereas
patients with complete remission (CR) had a more favorable
outcome of 47% (4 out of 8 patients) surviving at 3 years.
Conclusion: Fast recoveries of neutrophiles and platelets as
well as low incidence of high grade GvHD resulted in a low
TRM even if retransplantation was necessary. Hence haploi-
dentical SCT with T-cell depleted grafts presents a feasible
therapy option for patients with advanced sarcomas achieving
remission prior to transplant.
Disclosure of Interest: None declared.
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Significant correlation between peripheral blood CD34+
cell count in children prior to aphaeresis, and CD34 +cell
yield following aphaeresis - single center experience
H. Rosenfeld Keidar1,*, R. Eshel1, A. Pinhasov1, M. Bitan1,
S. Edelman1, M. Broitman1, M. Abu Yaman1, R. Dvir1, E. Sadot1,
D. Levine1, M. Manisterski1, S. Achituv1, E. Ronit1
1TEL AVIV MEDICAL CENTER, Tel Aviv, Israel

Introduction: Various pediatric hematological and solid
malignancies require high dose chemotherapy and autologous
stem cells rescue as part of their treatment protocol. Peripheral
stem cell aphaeresis is frequently used for stem cell harvesting.
Often, the aphaeresis procedure requires few days in order
to collect suitable number of stem cells according to the
requirements of the specific protocol. Studies in adults have
shown a positive correlation between peripheral CD34 cell
count prior to aphaeresis and CD34 cell yield, yet there is only
scarce data in the pediatric population.
Material (or patients) and methods:We retrospectively studied
88 aphaeresis procedures performed following either chemother-
apy or in steady state in 57 pediatric patients. Patients' median
age was 9 years (range: 1.5-20 years). There were 38 males and
19 females. Hematological and solid malignancies included:
lymphoma 6 patients, Wilms' tumor 1 patient, neuroblastoma
14 patients, Ewing sarcoma 15 patients, brain tumors 21 patients.
Pearson correlation coefficient was used to analyze whether
there is a correlation between peripheral CD34 cell count and
white blood cell count on the day of aphaeresis and CD34 cell
yield per kg.
Results: Highly significant correlation was detected between
peripheral CD34 cell count on the day of aphaeresis and CD34
cell yield per kg (according to Pearson correlation: r = 0.907,
P40.00001, figure 1). No correlation was found between
white blood cell count on the day of aphaeresis and CD34 cell
yield per kg.
Conclusion: Our results show that a highly significant correla-
tion exists between peripheral CD34 cell count on the day of
aphaeresis and CD34 cell yield in our pediatric population. This
significant correlation can be useful in predicting the number
of CD34 cell yield and thus planning the optimal time for
aphaeresis. More studies are needed to confirm those results.
Disclosure of Interest: None declared.
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Allogeneic stem cell transplantation from partially
matched donor in pediatric patients with acute
lymphoblastic leukemia: Results of BFM 2003 and I-BFM
2007 Studies
J.-H. Dalle1,*, A. Balduzzi2, U. Poetschger3, P. Bader4, A. Lankester5,
I. Yaniv6, J. Wachowiak7, P. Lang8, M. Bierings9, A. Yesilipek10,
P. Sedlacek11, M. Ifversen12, S. Sufliarska13, J. Toporski14,
E. Glogova3, I. Hirsch3, C. Peters3 on behalf of I-BFM
1Hematology and Immunology Pediatric Department, Robert-
Debre Hospital and Paris-Diderot University, Paris Cedex 19,
France, 2Clinica Pediatrica, Ospedale San Gerardo, Monza, Italy,
3BMT Unit, St Anna Kinderspital, Vienna, Austria, 4Klinik für
Kinder- und Jugendmedizin, Universitätsklinikum Frankfurt
Goethe-Universität, Frankfurt am Main, Germany, 5Division of
Stem Cell Transplantation, Department of Pediatrics, Leiden
University Medical Center, Leiden, Netherlands, 6Pediatric Hema-
tology Oncology, Petah Tikva and, Schneider Children's Medical
Center of Israel, Sackler School of Medicine, Tel Aviv University,
Petach-Tikva, Israel, 7Department of Pediatrics Oncology, Hema-
tology and Transplantation, Poznan University of Medical
Sciences, Poznan, Poland, 8Department of Pediatrics, University
Hospital, Tubingen, Germany, 9Pediatric Blood and Bone Marrow
Transplantation Program, University Medical Center, Utrecht,
Netherlands, 10Department of Pediatric Hematology, Akdeniz
University Medical School, Ankara, Turkey, 11Department of
Pediatric Hematology and Oncology, Teaching Hospital Motol,
2nd Medical School, Charles University Motol, Prague, Czech
Republic, 12Department of Pediatrics, Copenhagen University
Hospital, Copenhagen, Denmark, 13Bone Marrow Transplanta-
tion Unit, Comenius University Children's Hospital and Depart-
ment of Molecular Biology, Faculty of Natural Sciences,
Bratislava, Slovakia, 14Department of Pediatric Oncology,
University Hospital Lund, Lund, Sweden

Introduction: Allogeneic HSCT is of benefit in pediatric
patients with very high-risk (VHR) ALL in first or further
remission (CR). 1119 consecutive VHR ALL pediatric patients
were enrolled in two prospective international protocols,
namely ALL SCT 2003 BFM and ALL SCT 2007 International
BFM, within BFM and non-BFM countries, respectively.
Algorithm for HSCT indication, donor and stem cell source
were provided in the protocol according to disease risk.
Results after HLA-identical sibling and matched donor
transplant enrolled in the first protocol have been pre-
viously reported. Results obtained in patients transplanted
from a partially mismatched donor (MMD: o9/10 HLA
compatible either related or unrelated donors, o5/6 cord
blood) are reported here in order to assess its efficacy and
toxicity.
VHR criteria were defined as no morphological CR after
induction (TP1), prednisone poor response at D8 with t(9;22),
MRD level 410-2 at TP1 or at the end of consolidation (TP2) in
CR1 and S3 or S4 patients after relapse. Primary endpoint was
EFS and secondary endpoints were NRM and incidence of
aGHVD and cGVHD.
Material (or patients) and methods: Per protocol, only VHR
patients were eligible for MMD HSCT despite some HR patients
received MMD too. Between September 2003 and September
2011, 151 consecutive patients, 18 years old or younger, 58%
male, median age 8 years at HSCT were transplanted from a
MMD (related in 32%), for ALL in CR1 (39%), in CR2 (43%),
4CR2 (18%). Very high risk eligibility criteria were met for 98
patients, unknown for 8, and unmet for 53, who were at better
risk and would have been eligible for a MSD (n= 3) or MD
(n= 42) only per protocol. Stem cell source was PB in 54%, BM
in 23% and CB in 19%. 108 patients were transplanted for
B-cell precursor ALL. 12 had BCR-ABL transcript and 7
presented with MLL rearrangement. 34 male patients received
transplant from female donor.
Myeloablative conditioning regimen per protocol consisted of
TBI-VP16-Flu for patients42 ys and Bu-Cy-Flu for younger pts.
GVHD prophylaxis varied by stem cell source and centers. 44%
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of 151 patients received ex-vivo T-depleted grafts. Median
follow-up was 4.5 years.
Results: Median time from diagnosis or relapse to HSCT was 8
and 5 months for CR1 and CR2 patients, respectively. 33 and
33 out of 34 BM recipients, 76 and 61/81 PB recipients and 24
and 20/28 CB recipients reached neutrophil and platelet
engraftment, respectively.
4 yr-OS was 54 ± 4% for the whole cohort: 82 ± 6% for HR-
MMD recipient vs 43 ± 5% for VHR-MMD indication (p40.001),
with the same 4 year-EFS of 52 ± 4% for the two groups.
Cumulative incidence of relapse (CIR) was 29 ± 4% and NRM
was 19 ± 3%. Grade III-IV aGVHD occurred in 12% of the
patients. CI of limited and extensive cGVHD was 11 ± 3% and
13± 3% in the 125 evaluable patients, respectively and was
not affected by disease risk or cell source. After adjustment for
stem cell source and relationship with the donor, VHR vs HR
disease statistically impaired OS (HR 4.8, 95%CI 2.1-10.6,
P40.001), relapse (HR 3.4, 95%CI 1.3-8.7, P= 0.013) and NRM
(HR 4.9, 95%CI 1.4-16.5, P = 0.011).
Conclusion: Outcome of transplantation of pediatric recipi-
ents with mismatched donor is strongly impacted by the
disease status. Ex-vivo T-cell depletion appeared as risk-factor
for relapse.
References: Peters C et al, J Clin Oncol; 2015:33:1265-74.
Disclosure of Interest: None declared.
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Double or triple tandem high dose chemotherapy and
autologus stem cell rescue in the management of central
nervous system tumours in children
J. M. Fernández Navarro1,*, L. Igual Estellés1, C. Fuentes Socorro1,
B. Torres Guerola1, A. Cañete Nieto1
1Hospital, HOSPITAL UNIVERSITARIO INFANTIL LA FE, VALENCIA,
SPAIN, Valencia, Spain

Introduction: Aim: To review our experience in the
management of central nervous system (CNS) tumours
treated with tandem (double or triple) high dose chemo-
therapy followed by autologus stem cell rescue (tandem
HDCT).
Material (or patients) and methods: Descriptive and retro-
spective study including patients with medulloblastoma,
primitive neuroectodermal tumour (PNET) and germ cell CNS
tumours treated with tandem HDCT in our unit between
January 2008 and November 2015. Demographic, clinic and
transplant related variables were analysed.
Results: Out of 18 patients with CNS tumours treated with
high dose chemotherapy followed by autologus stem cell
rescue, 16 received tandem HDCT: 6 for high risk medullo-
blastoma, 7 for medulloblastoma/PNET under 4 years old, 1 for
atypical teratoid rhabdoid tumour and 2 for non –germino-
matous germ cell tumour. The conditioning regimes were:
double tandem with thiotepa (high risk medulloblastoma),
triple tandem triple with carboplatin and thiotepa (medullo-
blastoma /PNET ino4 years old) and high dose carboplatin,
etoposide and ciclophosphamide (high risk non –germinoma-
tous germ cell tumour). All patients were mobilised for stem
cell harvest with G- CSF, and plerixafor was added used in 5
patients. Median CD 34+infused in each procedure was 4.6 x
106/kg. The tandem double or triple HDCT was generally well
tolerated: 100% presented grade III haematologic toxicity, 70%
grade III-IV mucositis, 20% grade II mucositis, 60% grade II
infection, 25% grade II-III digestive toxicity and 25% engraft-
ment syndrome. No cases of engraftment failure were
recorded. Median time lapse for neutrophil engraftment was
11 days. Patients undergoing triple tandem suffered more
severe toxicity in second and third procedures. No patient died
from acute complications related to the tandem HDCT. Nine
patients remain alive and disease-free. Overall survival is 65%
and event free survival 50%.
Conclusion: Tandem HDCT in our Unit is the first line
treatment for high risk paediaric CNS tumours. According to
our experience tolerance is acceptable. Complications in

second and third procedures were essentially the same as in
single autologous transplant.
Disclosure of Interest: None declared.
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The outcomes of second hematopoietic stem cell
transplantations (HSCT) in children
K. Siewiera1,*, Z. Szmit1, J. Owoc-Lempach1, M. Mielcarek1,
M. Ussowicz1, K. Kałwak1, E. Gorczynska1
1Medical University, Wroclaw, Poland, Department of Pediatric
Hematology, Oncology and Bone Marrow Transplantation,
Wroclaw, Poland

Introduction: When the first HSCT fails, some questions still
remain unanswered: what would be the therapeutic role of
second HSCT after failure of the first one? Is it the most optimal
method from among the available therapeutic options and
what group of patients may benefit the most from this form of
therapy?.
Material (or patients) and methods: It was a retrospective
study, limited to one centre: Department of Paediatric Bone
Marrow Transplantation, Oncology and Haematology, Wroc-
ław. A group of 83 children included 24 females and 59 males.
The group consisted of patients diagnosed with malignant (63
patients; 75.9%) and non-malignant diseases (20 patients;
24.1%). Causes of failure of first HSCTs were: graft failure in 41
patients (49.4%), relapse in 39 patients (47%), and secondary
malignancy in 3 patients (3.6%). The study included only
patients for whom the second procedure was allo-HSCT.
Univariate and multivariate analysis was performed to assess
OS, EFS, and TRM end points.
Results: Granulocyte haematologic recovery (ANC) after
second HSCT was achieved in 77 patients (92.8%) and platelet
haematologic recovery (PLT) in 61 patients (73.55%). A quicker
ANC recovery was noted following administration of PB
(median 14 days) than BM (median 16.5 days) (P= 0.0439).
The greater the CD34+ cell count/kg of recipient, the faster the
ANC recovery (trend, P= 0.065). Median of CD34+/kg in
transplant material was 8.5 x 106. The median follow up for
living patients on the last checkup was 27 months and in
patients who died – 4.67 months (P = 0.000). 5yOS for the
whole group was 38%, 5yEFS 38%, and 5yTRM 33%. OS and
EFS probability was higher for younger children (≤8.97 years)
(P = 0.0576 for OS and P = 0.0382 for EFS). Patients diagnosed
with non-malignant diseases had higher OS rate and EFS
probability and lower TRM than patients diagnosed with
malignant diseases (P= 0.00927 for OS, P= 0.00675 for EFS,
P = 0.0387 for TRM). Patients with malignancy and coexisting
cGvHD demonstrated higher OS rate and EFS probability than
patients without cGvHD (P = 0.0179 for OS, P = 0.0184 for EFS).
Out of the group of 83 patients 39 (47%) survived and 44
(53%) died. In the group of 44 deceased patients, 15 died of a
relapse and 29 due to transplant related complications.
Conclusion: Higher probability of 5yOS and 5yEFS after
second HSCT has been noted for younger patients. Higher
5yOS and 5yEFS and lower 5yTRM after second HSCT has been
noted for children diagnosed with non-malignant diseases.
Younger children with non-malignant diseases may benefit
the most from second HSCT after failed first procedure. Higher
probability of 5yOS and 5yEFS after second HSCT has been
noted for patients diagnosed with malignancy and cGvHD
after the second HSCT. Second HSCT survival rate is unaffected
by such parameters as: change of donor, type of conditioning
regimen, disease remission time following first HSCT, malig-
nant disease status at second HSCT. Quicker ANC recovery
following second HSCT has been noted when peripheral blood
was the source of hematopoietic cells and CD34+ count/kg of
recipient was higher.
Disclosure of Interest: None declared.
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Outcomes of Hematopoietic Stem CellTransplantation in
Thalassemia Major Patients: An Impact of donor type
A. Ghavamzadeh1,*, A. A. Hamidieh1, M. Behfar1,
K. Alimoghadam1, S. A. Mousavi1, A. kasaeian1, M. Vaezi1,
M. Jahani1
1Hematology- oncology and SCT research center, Tehran
University of Medical sciences, tehran, Iran, Islamic Republic Of

Introduction: Although allogeneic hematopoietic stem cell
transplantation (HSCT) is known as curative therapy for
children suffering from β-thalassemia major (TM), which is
the most common hemogolobonopathy in the world, a
number of questions remain to be answered such as selection
of the best donor type. In this retrospective study, we
explained the results of HSCT in TM patients based on donor
type from March 1991 to December 2014.
Material (or patients) and methods:: 663 TM patients (330
males and 333females) underwent HSCT using HLA identical
sibling (n=608), full matched other related donor (n= 48) and
fully matched unrelated donor (n=7) at our center. Low
resolution typing of HLA-A, -B and -DRB1 in sibling donors and
high resolution typing for class I and class II alleles in other or
unrelated donor were performed. We compared the results
obtained in 608 patients with HLA identical sibling donor
(group1) and 48 patients who had received HSCT from full
matched other related donor (group2). Due to the small
number of unrelated group, we just reported the outcomes
(group3).The median age at the time of transplantation was
9.49 years (range: 2-30years) in group1, 7.83 (range: 2-17years)
in group2 and 5.71 (range: 2-14years) in group3.Bone marrow
(206 in group1, 31 in group2, 2 in group3), peripheral blood
(395 in group1, 17 group2, 3 in group3) and cord blood (7 in
group1, 2 in group3) were used as stem cell sources.All patient
received conditioning regimen according to their age and Dr.
Lucarelli classification. Cyclosporine A with or without
methotrexate was used as graft-versus-host disease (GvHD)
prophylaxis regimen.
Results: The median follow-up was 5.6years (95% CI: 4.64-5.5).
Rejection occurred in 63 patients in group 1 and 7 patients
in group 2. 257 (42.27%) and 30(62.5%) patients experienced
acute GvHD in group1 and 2, respectively. 264(43.27%) and
24(50%) patients experienced Chronic GvHD in group 1 and 2,
respectively. Although acute GvHD occurrence was statistically
significant between the 2 groups (p-value = 0.007), chronic
GvHD occurrence was not statistically significant (p-value =
0.37) between the study groups. Five-year overall survival (OS)
and disease-free survival (DFS) for patients in group1 were
76.81% (95% CI: 73.03-80.14) and 70.39% (95% CI: 66.16-73.66),
while they were 68.8% (95% CI: 47.71-81.9) and 52.82% (95%
CI: 34.14-69.96) in group2, respectively. OS and DFS of patients
in 2 groups showed no significant difference (P.value =
0.5, 0.12).The most common causes of death were GvHD and
infection in both groups. In group 3, engraftment occurred in
all patients. Acute GvHD occurred in all patients (6 patients
developed grade I-II and 1 of whom showed grade III-IV) and
4 patients developed limited chronic GvHD. OS and DFS were
100% in this patients.
Conclusion: Although our results indicate that acute GvHD in
patients with HLA identical sibling donor is lower than others,
survival after HLA- matched other related allogeneic transplant
is comparable with HLA identical sibling transplant.HLA
matched other related allogeneic transplant is a chance of
cure in these patients.
Disclosure of Interest: None declared.
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Next Generation Sequencing (NGS) approach to perform
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1Department of Clinical and Experimental Sciences, Unit of Blood
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AO Spedali Civili of Brescia, 2UO Rheumatology and Clinical
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Introduction: The HLA genes are the most polymorphic in the
human genome and are characterized by a large number of
alleles and haplotypes. Nowadays a variety of methodologies
are available for HLA typing both at the protein and at nucleic
acid level, but ambiguity can affect the possibility of the right
call for each HLA-locus. In particular, phase ambiguities arise
from the incomplete genomic coverage or the contemporary
Sanger sequencing of two heterozygous alleles that deter-
mines different haplotypes. The new generation sequencing
(NGS) technologies have the potential to perform HLA-typing
in a simply, rapid and accurate way without phase ambiguities.
For this reason we assess a quickly, simple and accurate
method to genotype HLA with NGS.
Material (or patients) and methods: A PCR approach was
used to obtain the library. Pyrosequencer 454 Roche Junior
was employed to sequence the amplicons. A customer
software was created to align the reads to the reference and
to assign the nomenclature according to HLA dictionary.
Results: The sample preparation consists in a two-step library
amplification process in which a target-specific step provides
universal tails and a second universal tail-specific step provides
454 sequencing tails with MIDs. Using Multiplex Identifier
(MID) tag method, we allow the pooling of amplicons from
different samples and their sequencing simultaneously.
The 24 amplicons correspond to HLA-A exons 1 to 4 and the
first part of intron 2; HLA-B exons 1 to 5 and the first part of
intron 2; HLA-C exons 1 to 4 and exon 7; HLA-DRB1, -DRB3,
-DRB5, and -DPB1exon 2; HLA-DRB4 exons 2, 3 and intron 1
and HLA-DQA1 exons 2 and 3. All amplicons are efficiently
amplified and sequenced.
Conclusion: A rapid and accurate HLA-typing method without
phase ambiguities is necessary to obtain a quickly and deep
HLA compatibility analysis between donor a recipient. Using
this combined amplicon-NGS platform approach we can
obtain a high-resolution HLA-typing.
This work was supported by Lions Club Bassa Bresciana, BCC
Pompiano e Franciacorta and Roche Diagnostics.
Disclosure of Interest: None declared.

P297
Elimination of HIV in a patient with AML after allogeneic
blood stem cell transplantation from a CCR5-d32 donor
G. Kobbe1,*, E. Knops2, N. Lübke3, R. Kaiser2, K. Nachtkamp1,
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Heinrich-Heine-University Düsseldorf, Medical Faculty, 7Depart-
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UNIVERSITY HOSPITAL DUESSELDORF, Duesseldorf, Germany

Introduction: So far the Berlin patient is the only individual in
whom hematopoietic stem cell transplantation (HSCT) from a
homozygous CCR5-d32 unrelated donor was successful to cure
HIV. We present a patient with AML, who received allo-HSCT
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from a CCR5-d32 donor and is in remission and without
detectable proviral DNA 1000 days after transplant.
Material (or patients) and methods: AML (inv16, CBF-
MYH11) was diagnosed in a 41y old man in 01/2011. He was
treated according AML-SG 07/04 and received 2 induction
(ICE) and 3 consolidation cycles (HiDAC). He achieved CR after
the 1st induction course. Remission lasted until 09/2012, when
AML relapsed. He was treated with 2 more cycles of high-dose
cytarabine (A-HAM, HiDAC) and achieved CR2. After condition-
ing with Fludarabine (4x30mg/m2) and Treosulfan (3x12g/m2)
8.74x10E6/kg PBSC from a female 10/10 CCR5-d32 DKMS-
donor were infused in 02/2013. GvHD prophylaxis was ATG
(60 mg/kg, CSA and MMF). AML relapsed again in 06/2013 but
the patient achieved molecular remission after treatment with
5-Azacytidine (8 cycles) and DLI (4 escalating doses, starting
with 1MioCD3/kg). He developed grade II-III aGvHD as well as
infections with CMV, HSV and HHV8. At present he receives
low dose Tacrolimus and topical steroids for mild to
moderate GvHD.
The patient had been treated with TDF/FTC+ DRVr (01/2011 VL
44 cop/mL; CD4+ 474 cells/μl) since 10/2010 when HIV was
diagnosed. DRVr was switched to RAL in 03/2011 to avoid
chemotherapy interactions. During transplant and until pre-
sent he remains on ART (ABC/3TC/DTG since 06/2014). HIV
resistance for PR, RT, IN as well as viral tropism analysis was
performed before HSCT. Viral load and proviral DNA was
determined before and after transplant.
Results: Before transplant no significant resistance mutations
were identified and CCR5- coreceptor usage was predicted
(Sanger sequencing: FPR 44.5%; NGS: 0.14% X4 at 3.5% FPR;
geno2pheno). During transplant and follow up viral load
remained undetectable in plasma and cerebo-spinal fluid.
Before HSCT proviral DNA load was 29400 cop/mL and all
anticipated bands could be detected in the western blot (WB).
WB from 06/2014 and 02/2015 showed incomplete patterns
and fading bands. During FU so far all samples were negative
for proviral DNA by conventional and digital droplet PCR*.
Analyses were performed in two different labs, namely on
PBMCs (06/2014, 01/2015* and 02/2015), rectal biopsy (04-
/2015) and bone marrow (08/2015*).
Conclusion: All tests from our patient so far suggest that – as
shown before in the Berlin patient - HIV may be eradicated by
allogeneic CCR5-d32 HSCT. To finally advice discontinuing ART
in this patient further analyses will be necessary.
Disclosure of Interest: None declared.
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B. Afanasyev1
1R.M. Gorbacheva Memorial Institute of Children Oncology,
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University of St.Petersburg, St.Petersburg, Russian Federation

Introduction: The role of the stromal microenvironment in
hematopoietic stem cell transplantation (HSCT) is based on
nonlineage-specific effects on proliferation and differentiation
of HSCs. Deficient graft functioning observed in some cases
necessitates development of functional tests for the stromal
cells, in order to provide clinical indications for co-
transplanting of hematopoietic and bone marrow stromal
cells (BMSC), and evaluable introduction of alternative
therapeutic approaches.
The aim of this study was to investigate the role of bone
marrow stromal cells in the course of donor marrow cells
engraftment and their significance in post-transplant
complications.
Material (or patients) and methods: The study included
clinical observation of the post-transplant course in ten
patients with acute myeloid leukemia (AML) and 7 healthy

donors. Bone marrow nucleated cells were selectively har-
vested two weeks prior to BMT, followed by monolayer culture
in alpha-MEM culture medium with 20% fetal bovine serum.
Upon growth of fibroblast-like cell colonies (CFU-F), their
hematopoiesis-supporting activity was determined in the
agar-drop/liquid culture system, as well as their differentiating
ability along adipogenic and osteogenic pathways. We have
also analyzed the relative expression of selectin and CXCR4
genes in these cells.
Results: When comparing functional characteristics of BMSC
from healthy donors and AML patients, an increased
hemostimulatory activity of the latter was noted, as reflected
by an increase in large and small CFU-GM numbers (Po0.02).
In addition, an increase in differentiation along adipogenic and
osteogenic pathways was observed in AML patients (P = 0.03).
Moreover, the number of CFU-Fs, capable for adipogenic
differentiation was inversely correlated with platelet recovery
time (P= 0.05). In contrast, higher numbers of osteogenic
colonies in culture were associated with an increased time to
leukocyte lineage recovery (P = 0.05). Furthermore, a direct
correlation was observed between CFU-F capable of osteo-
genic differentiation, and the number of blast cells at the time
of transplantation (P = 0.05). When analyzing gene expression
in BMSC population, a decreased expression of the CXCR4
gene responsible for the homing effect, with age of the
patient's (P= 0.05) was noted. The selectin gene expression in
BMSC was higher by AML patients as compared to healthy
donors.
Conclusion: Stromal cells derived from the patients’ bone
marrow exhibit higher proliferative activity and marked
expression of molecules mediating HSC homing, as compared
with a group of healthy donors. That finding could be
explained by affection of stromal cells by previous chemother-
apy and myelosuppression. BMSC from AML patients taken
before bone marrow transplantation are characterized by a
more pronounced capacity to osteogenic and adipogenic
differentiation than those from healthy donors. Increased
adipogenic differentiation ability of the BMSCs is associated
with a more rapid recovery of hematopoiesis.
Disclosure of Interest: None declared.
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Introduction: Introduction: Asymptomatic CMV viremia is
observed often after allogeneic stem cell transplantation
(alloSCT), but usually resolves soon by early preemptive anti-
viral treatment. A positive CMV serostatus of either recipient or
donor with or without a CMV reactivation is still regarded as a
contributing cause of death after alloSCT. However, the
influence of a positive pretransplant CMV serostatus of donor
or recipient on the outcome of transplant remains uncertain.
Recently, we published that CMV reactivation correlates with a
substantially improved reduction of relapse incidence in
patients with AML after alloSCT, which is subsequently shown
by many other clinical study groups. Although many studies
exist about the role of a pretransplant seropositive CMV status
of recipients and donors, its real influence of a positive
pretransplant CMV serostatus of donor or recipient on the
outcome of transplant remains uncertain.
Material (or patients) and methods: Methods. We reviewed
studies analyzing the influence of a CMV reactivation on
relapse risk in patients with AML after transplant and
performed a meta-analysis using the EZR statistical program
from the EBMT. Further, we reviewed the result of 17 studies
evaluating pretransplant CMV serostatus of patient or donor in
regard of relapse rates, NRM and OS rates. Also we
summarized the effects of CMV on the innate and adaptive
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immune system and showed up the pathomechanisms how a
CMV reactivation induces the proliferation of CMV specific NK
and T cells which counteracts AML cells.
Results: For patients with AML, a CMV reactivation is
associated with a reduced of risk of relapse as shown here
in a meta-analysis (HR of 0.51, 95% CI (0.33-0.78, P = 0.002)
including 5 studies with 3201 patients, while patients with ALL,
NHL or MDS do not benefit clearly from a CMV reactivation.
The results of 17 studies with 89359 patients evaluating
pretransplant CMV serostatus of patient or donor are
controversial in regard of relapse rates, NRM or OS rates.
CMV induces in patients the expansion of NK cells, which
expresses activating and inhibitory killer-immunoglobulin-like
receptors, NKp46, NKG2C and NKG2D receptors as well as the
proliferation of γ/δ T cells and CD8+ T cells co-expressing also
PD-1, CD56, CD57 and NKG2C. These CMV specific NK- and
T cells persist over a long time-period and counteract probably
AML blasts by cross reactivity and intensifying graft-versus-
leukemia effect independent of GVHD.
Conclusion: CMV reactivation reduces the relapse risk of
patients with AML. Patients with advanced stages of AML may
benefit especially from the induction of a tolerated CMV
reactivation. This could be associated with an increased NRM
rate. The results of studies evaluating pretransplant CMV
serostatus of patient or donor are controversial in regard of
relapse rates, NRM or OS rates.thor.
References: 1. Elmaagacli AH et al. Blood 2011; 118: 1402-12.
2. Green ML et al. Blood 2013; 122: 1316-24.
3. Takenaka K et al. Biol Blood Marrow Transplant 2015; 21:
2008-16.
4. Jang JE et al. Ann Hematol 2015; 94: 275-82.
5. Manjappa S et al. Biol Blood Marrow Transplant 2014; 20:
46-52.
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Introduction: Allogeneic stem cell transplant (allo-SCT) provides
a potentially curative therapy for patients with high-risk or
chemorefractory acute myeloid leukemia (AML). In the last years
several transplant strategies, using alternative donors or different
conditioning regimens, have been introduced into clinical
practice to improve outcome in haematological malignancies,
especially in AML.
The aim of the present study was to evaluate the impact of HLA
identical siblings (SIB) unrelated donors (UD)(8/8 HLA-matched)
and HLA haploidentical family donors (HAPLO) on survival,
transplant related mortality (TRM) and quality of response in
patients affected by acute myeloid leukemia (AML).
Material (or patients) and methods: The study population
was represented of 126 AML patients receiving allogeneic
transplant (SCT) in a single Center. Of them, HAPLO were 22,
SIB were 74 and UD were 30. Patients were stratified on the
basis of disease phase: first remission (CR1, n= 66), second
remission (CR2, n=23) or refractory disease (Ref, n=37). The
conditioning regimen was defined as myeloablative (MAC)
(n=113) or reduced intensity (RIC) (n=13). In order to prevent
Graft vs host disease (GvHD), the following prophylaxis were
administered: unmanipulated bone marrow, post transplant
cyclophosphamide (PT-CY) with cyclosporine (CsA) and
mycophenolate (MMF) in HAPLO, CsA and methotrexate
(MTX) in SIB and CsA +MTX+antithymocyte globulin (ATG) in
UD. Fiftheen (68%) HAPLO recipients were refractory and six
(27%) of them received a previous transplant (autologous
n=5; allogeneic SIB n=1).

Results: The 3 -years OS on the entire study- cohort (n= 126)
was 51,5%, although significant differences were noticed
among the three donor types of transplant: 3 -years OS was
60%, 51% and 30,5% (P= 0,0393) for SIB, UD and HAPLO graft,
respectively. When the response quality was considered, CR1
showed a longer OS compared to CR2 and refractory patients
(73% vs 51% vs 19%, respectively ( p40.0001)).The cumulative
incidence (CI) of TRM was 19% in all patients but TRM was
lower in SIBs (12,1%) respect to HAPLO (27,2%) and UD (30%).
Similar results came from the comparison between disease
phase and outcome: 13,6%, 26% and 24,3% for CR1, CR2 and
refractory disease, respectively.
Conclusion: In conclusion, the early phase of response was a
positive predictor of a better OS compared to refractory
disease. SIB showed the best outcome while no significant
differences were found between HAPLO and UD
transplantation.
Disclosure of Interest: None declared.
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Introduction: The use of tyrosine kinase inhibitors in patients
with Philadelphia chromosome-positive (Ph+) acute lympho-
blastic leukemia (ALL) should be considered after allogeneic
haematopoietic stem cell transplantation (alloHCT), as either
primary prophylaxis or preemptive therapy after detection of
BCR-ABL transcript. The data on the use of dasatinib (DAS) in
posttransplant maintenance therapy in Ph+ ALL are limited to
several single case and case series reports.
Material (or patients) and methods: We retrospectively
analyzed the efficacy, safety and tolerability of DAS given after
alloHCT as either primary prophylaxis or preemptive treatment
following BCR-ABL transcript detection in patients with Ph+
ALL who were transplanted in the TKI era in the nine Polish
centers.
Results: The study group consisted of 19 patients with median
age of 31 years (range, 21-60 years) in first complete remission
(CR) (n=14) or with advanced Ph+ ALL, beyond first CR (n= 5)
who underwent first (n= 15) or subsequent alloHCT (n= 4)
with HLA-matched sibling (n=7) or unrelated donors (n= 12)
and received DAS in the posttransplant maintenance therapy
between July 2007 and July 2015. Minimal residual disease
(MRD) was detectable at the molecular level in 12 patients
(63%) before alloHCT. Fifteen patients were treated with DAS
preemptively following MRD detection after alloHCT with a
median interval between transplant and initiation of DAS
treatment of 7 months (range, 1-22 months). Four patients
with undetectable molecular MRD after alloHCT received DAS
as prophylactic therapy which was started after a median time
of 5 months (range, 2-6 months) after transplant. DAS was
initiated at the dose of 100 mg in all patients. Temporary dose
reduction or therapy withhold were required in 6 patients
(32%) due to grade 2 hematologic toxicities (n= 2), pleural
effusion (n= 1), liver toxicity (n=1) and infectious complica-
tions (n= 2). The median duration of treatment was 11 months
(range, 2-39 months). Fourteen patients still continued therapy
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at the last follow-up. Molecular response has been assessed in
18 patients so far. Sixteen patients (89%) achieved (n= 13/14)
or maintained (n= 3/4) a complete molecular response. One
patient who was given DAS prophylactically lost his molecular
response and the other one did not achieve BCR-ABL transcript
eradication despite preemptive treatment. Both those patients
eventually relapsed. With a median follow-up after alloHCT of
27 months (range, 5-14 months) 17 patients (89%) remain alive
in CR. Two patients died of disease progression. At 3 years
after transplantation, estimated overall survival and leukemia
free survival for all patients was 87% (95% CI 63–96%) and
88% (95% CI 65–97%), respectively.
Conclusion: Our results indicate high efficacy and relatively
good tolerability of posttransplant dasatinib maintenance in
Ph+ ALL patients. Dasatinib high efficacy in MRD eradication
and relapse prevention provides excellent long-term out-
comes of alloHCT, even in patients with detectable MRD after
transplant or in those transplanted for advanced disease.
References: Caocci G, Vacca A, Ledda A et al. Prophylactic and
preemptive therapy with dasatinib after hematopoietic stem
cell transplantation for Philadelphia chromosome-positive
acute lymphoblastic leukemia. Biol Blood Marrow Transplant.
2012 Apr;18(4):652-4.
Disclosure of Interest: None declared.
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Introduction: The prognosis in patients with acute leukemia
relapsing after allogeneic hematopoietic stem cell transplanta-
tion (allo-HSCT) remains poor. Second allo-HSCT is a treatment
option for this group of patients. The strategy of second allo-
HSCT (choice of donor, source of cell, type of conditioning) is
not established.
Material (or patients) and methods: Here, we report the
outcome of second allo-HSCT from the same donor in 21
patients (10 women, 11 men) with acute leukemia relapsing
after allo-HSCT, treated in our center between 2004 and 2014.
Sixteen patients (76%) were diagnosed with acute myelogen-
ous leukemia (AML), five (24%) with acute lymphoblastic
leukemia (ALL). Ages ranged from 15 to 67 years (median 35)
at the time of first transplant. Patients received myeloablative
(n= 15) or reduced-intensity (n= 6) conditioning regimen and
peripheral blood stem cells (PBSC) (n=8) or bone marrow cells
(n= 13) from human leukocyte antigen-matched sibling
donors (n= 14), matched unrelated donors (n=5) or mismatch
unrelated donors (n=2). Only two patients presented chronic
graft versus host disease (GvHD) symptoms. The median
interval between first allo-HSCT and relapse was 12 (4-45)
months. Six patients relapsed within 6 months, four later than
2 years. All patients received second allo-HSCT from the same
donor as for the first transplant.
Results: Chemotherapy was used as a reinduction for relapse
in 17 patients, 5 of them did not achieve response to
treatment. Disease status at the time of second allo-HSCT was:
complete remission (CR) (n= 14), and nonCR (n= 7). Patients
received myeloablative (n= 6) or reduced-intensity (n=15)
conditioning regimen. All patients but one received PBSC as a
cell source. Neutrophil engraftment was achieved in all
patient. No patients presented symptoms of acute GVHD.
Chronic GVHD we observed in 5 patients. Only one patient
died due to transplant related reason (hemorrhage to central
nervous system). Relapse of disease occurred in eleven
patients (52%), nine patients died due to relapse. Median
time between second allo-HSCT and relapse was 6 months
(range 2-30). After the median follow-up time of 20 months
(6-96 months) ten patients (48%) remain alive in remission of

disease. Median overall survival was 31 months (95% CI 11-50).
The one-year and two-year overall survival was 79% (95% CI
62-96) and 52%(95% CI 26-77), respectively.
Conclusion: In summary, this retrospective analysis indicates
that second allo-HSCT from the same donor can be a curative
option for patients relapsing after allo-HSCT, with acceptable
toxicity and transplant related mortality, However, relapse
remains the leading cause of death for these patients.
Disclosure of Interest: None declared.
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Incidence, risk factors, treatment and outcome of isolated
extramedullary relapse after allogeneic stem cell
transplantation for acute leukemia and myelodysplastic
syndrome
N. Shem-Tov1, F. Saraceni1, I. Danylesko1, R. Yerushalmi1,
A. Nagler1, A. Shimoni1,*
1Division of Hematology and Bone Marrow Transplantation,
Chaim Sheba Medical Center, Tel-Hashomer, Israel

Introduction: Allogeneic stem cell transplantation (SCT) is
curative treatment in patients (pts) with acute leukemia and
MDS. However, recurrent disease is the major cause of
treatment failure. Isolated extramedullary relapse (iEMR) after
SCT is relatively rare and not well characterized.
Material (or patients) and methods: We performed a
retrospective analysis in 685 consecutive pts with AML
(n= 446), MDS (n= 119) and ALL (n= 120) given SCT in a
single institution to study the incidence, risk factors, treatment
options and outcome of pts with iEMR after SCT.
Results: With a median follow-up of 57 months (range, 1-166),
292 pts relapsed, 5 year cumulative incidence (CI) 43.9% (40-
48). 260 pts had bone marrow relapse (BMR) (5 year CI 39%
(35-43) and 32 had iEMR (5 year CI 4.9% (3.5-7), 10.9% of all 1st

relapses). iEMR occurred significantly later than BMR, 11 (1-67)
vs 4 (0.4-102) months after SCT, respectively ( p40.001).
Younger age (CI 6.8% vs 2.5%, P = 0.03), diagnosis of ALL vs
AML (CI 12.3% vs 4.0%, P40.001), myeloablative vs reduced
intensity or reduced toxicity conditioning (CI 8.0%, 5.0% Vs
2.6% P= 0.02) and prior extra medullary disease (EMD) (CI
20.6% vs 3.0%, P40.001) were associated with iEMR. Acute
and chronic GVHD reduced the risk of BMR but did not protect
against iEMR. Multivariable analysis (MVA) identified diagnosis
of ALL (HR14.1, P = 0.03), poor cytogenetics (HR 2.3, P= 0.04)
and prior EMD (HR 3.8, P= 0.002) as independent predicting
factor for iEMR. Most pts with iEMR received systemic
treatment combined with local radiation and DLI if feasible.
With a median follow-up of 33 (2-140) months after 1st relapse,
37 pts are alive and 255 have died. The 3-year OS was 9% (5-
12) and 29% (12-46) after BMR and iEMR, respectively
(P = 0.003). Female gender (HR 0.7, P = 0.01), diagnosis of
MDS (HR 0.6, P = 0.01) and 1st iEMR (HR = 0.6, P = 0.02) were
factors that independently predicted better 3-year survival
after 1st relapse while advanced status at diagnosis (HR 1.5,
P = 0.01) and poor cytogenetics (HR 1.4, P = 0.03) predicted for
inferior survival in MVA. 101 pts achieved 2nd CR, 21 of them
died of treatment related causes, 25 are alive and 56 had
second relapse, 30 BMR and 26 had second iEMR. The 3-year CI
of second iEMR was high and similar to BMR, 29.0 vs 32.3%.
Among 32 pts with first iEMR, 13 relapsed again, 3 had BMR
and 10 IEMR (CI 16.7% (6-47) and 55.6% (37-84) respectively).
The 3-year OS after 2nd relapse was 14% with significantly
better survival after iEMR (24% vs 4%, P= 0.03).
Conclusion: The incidence of iEMR of acute leukemia and
MDS after SCT is 4.9%, with higher incidence in patients with
ALL or prior EMD. It occurs later than BMR and more
commonly in pts with chronic GVHD, suggesting less effective
graft versus leukemia effect in extra medullary sites. When
treated aggressively with a combination of chemotherapy,
radiation and immunotherapy prognosis is better with iEMR
than with BMR. Pts with iEMR tend to relapse again extra
medullary, but long-term survival is feasible in these pts.
Disclosure of Interest: None declared.
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Hematopoietic Stem Cell Transplantation for Acute
lymphoblastic Leukemia Patients: A Single Center
Experience
A. Uysal1,*, N. Soyer1, P. Patır1, M. Tombuloglu1, G. Saydam1,
F. Vural1
1Department of Hematology, Ege University Medical Faculty,
Izmir, Turkey

Introduction: Acute lymphoblastic leukemia (ALL) is an
aggressive hematologic malignancy in adult with low out-
come. Relapse incidence is high with intensive chemotherapy
so allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is an effective consolidation treatment in high risk and
relapsed/refractory ALL.
Material (or patients) and methods: We evaluated 39
patients with ALL who had treated with allo-HSCT between
March 2005 and November 2015 in Ege University retro-
spectively. Second allo-HSCT was performed for 2 relapsed
patients. Survival analysis was performed according to Kaplan-
Meier.
Results: Patients, disease and transplant characteristics were
illustrated in table. Philadelphia chromosome was occurred
positive in 30.8% (N= 12) patients. Tyrosine kinase inhibitors
were used in all Philadelphia positive ALL as imatinib or
dasatinib (imatinib 75%, dasatinib 25%). Peripheral stem cell
was used for stem cell source in all of them. Patients received
allo-HSCT from matched related donor (N = 35), matched
unrelated donor (N = 1) and mismatched donor (N = 3).
Myeloablative regimens were preferred more frequently for
conditioning as busulfan plus cyclophosphamide (N:25).
Neutrophil and platelet engraftments were occurred median
of 15 (range, 10-28) days and 14 (8-38, range) days,
respectively. Graft versus host disease (GVHD) prophylaxis
was applied all of them as cyclosporine plus methotreksat
(N = 37) or cyclosporine plus mycophenolate mofetil (N = 1) or
tacrolimus plus mycophenolate mofetil (N = 1). GVHD was
occurred in 41% of them (28.2% acute GVHD, 17.9% chronic
GVHD). Grade I skin aGVHD was occurred most frequently of
them (N = 9). Veno-occlusive disease (VOD) was occurred in
3 patients and only one of them received prophylaxis for
VOD as defibrotide. Transplant related death was observed
in 10 patients. Overall survival (OS) and disease-free-survival
(DFS) were evaluated as median 9 (range, 0.5-92) and
8 (range, 0-92) months, respectively. One year OS and DFS
were 41% and 38.5%, respectively. Overal survival in patiets
who diagnosed over 25 years old were worse than others
(kaplan meier; long rank; P = 0,009). Analyse of OS and DFS
was illustrated in figure. Ten patients are alive without
disease.

Patient
Characteristics

Transplantation Characteristics

Sex Male 27 (69.2%) Disease status
during allo-HSCT

CR-1 22 (56,4%)

Female 12 (30.8%) CR≥ 2 12 (30,8%)
Lineage of
ALL

B Lineage 28(71.8%) Active
disease

5 (12,8%)

T Lineage 9(23.1%) Stem cell dose
(median)

6.19x106(range,
3.32-15 x106)

Conditioning
regimen

Myeloablative
Nonmyeloablative

35
(89.7%)

4
(10.3%)

Acute GVHD Yes 11
(28.2%)

Age
(median)

29 (range,17-56) No 28 (71.8%)

Philedelphia
chromosome

Positive 12 (30.8%) Chronic GVHD Yes 7 (17.9%)

Negative 27 (69.2%) No 32 (82.1%)

Conclusion: Allo-HSCT is an effective treatment for increasing
of long term survival in both newly diagnosed and relapsed/
refractory ALL. Transplantation related death and GVHD are

most frequent complications so choice of patient’s risk group
must be well defined.
Disclosure of Interest: None declared.
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Impact of EVI1 Overexpressing Acute Myeloid Leukemia
Patients undergoing Allogeneic Stem Cell Transplantation:
An SFGM-TC study
B. Papoular1,*, M. Michallet2, I. Yakoub-Agha3, S. Chantepie4,
S. N'Guyen5, J. H. Bourhis6, R. Peffault De Latour7, P. Chevallier8,
N. Milpied9, E. Deconinck10, P. S. Rohrlich11, A. Charbonnier12,
F. Suarez13, J. V. Malfuson14, M. Mohty15, H. Tilly16, E. Lemasle16,
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1Hôpital Avicenne, Bobigny, 2CHU Lyon, Lyon, 3CHU Lille, Lille,
4CHU Caen, Caen, 5Hôpital La Pitié Salpétrière, Paris, 6Institut
Gustave Roussy, Villejuif, 7Hôpital Saint Louis, Paris, 8CHU Nantes,
Nantes, 9CHU Bordeaux, Bordeaux, 10CHU Besançon, Besançon,
11CHU Nice, Nice, 12CHU Amiens, Amiens, 13Hôpital Necker, Paris,
14Hôpital d'instruction des Armées Percy, Clamart, 15Hôpital Saint
Antoine, Paris, 16Centre Henri Becquerel, Rouen, France

Introduction: The Ecotropic Viral Integration Site 1 (EVI1)
protein is located on chromosome 3q26 and is overexpressed
in 6 to 11% of Acute Myeloid Leukemia (AML). The most
significant chromosome 3 lesions are t(3;3) and inv(3), which
confer a negative prognosis. EVI1 expression can also be
increased without chromosome 3 abnormalities, and predicts
a poor outcome. Allogeneic hematopoietic stem cell trans-
plantation (HSCT) is the most effective treatment in first
complete remission (CR) in case of EVI1 overexpression, but
whether HSCT is sufficient to erase its negative impact remains
unanswered.
Material (or patients) and methods: Sixty four patients with
(EVI1+) and 3238 patients without proven EVI1 overexpression
(EVI1-), who underwent allogeneic HSTC were included from
the Francophone Society of Bone Marrow Transplantation and
cellular therapies (SFGM-TC) registry between 2004 and 2014,
and analyzed retrospectively. EVI1+ and EVI1- groups were
compared using the Kaplan Meier method. To investigate the
risk factors of death and relapse, patients were screened for
cytogenetic and molecular abnormalities as well as donor/
recipent characteristics and transplantation modalities. A
multivariate analysis, using Cox regression model, was
performed in both cohorts separately.
Results: The overall survival of the EVI1+ patients after HSCT
was not different from that of EVI1- patients (P = 0,26). In the
EVI1- population, the strongest parameters associated with
increased mortality were the presence of FLT3-ITD (HR: 1,55;
95%CI: 1,32-1,82; P40.001) and a complex karyotype (HR: 1,43;
95%CI: 1,15-1,78; P= 0.001). The parameters associated with a
better outcome were the presence of CR at transplant (HR:
0,33; 95%CI: 0,28-0,38; P40.001) and favorable cytogenetics
(HR: 0,65; 95%CI: 0,51-0,83; P40.001). In the EVI1+ cohort, CR
had a favorable impact on survival (HR: 0,12; 95%CI: 0,03-0,57;
P = 0.008) while the use of Total Body Irradiation (TBI) was
associated with a lower survival at reduced- (HR: 2,46; 95%CI:
1,04-5,78; P = 0.04) or high-dose (HR: 39.84; CI: 2.19-543.86;
P = 0.006).
Leukemia free survival was also compared, and showed no
difference between EVI1+ and EVI1- groups. In the EVI1-
patients, the presence of FLT3-ITD (HR: 1.68; CI: 1.4-2; P40.001)
or a complex karyotype (HR: 1.49; CI: 1.17-1.91; P = 0.001)
were associated with a higher relapse rate while, CR at
transplant (HR: 0.29; CI: 0.25-0.34; P40.001), normal karyo-
type (HR: 0.81; CI: 0.7-0.94; P = 0.004) and a myeloablative
conditioning (HR: 0.7; CI: 0.6-0.8; P40.001) were associated
with a lower relapse rate. In the EVI1+ group, CR at transplant
was associated with a lower relapse rate (HR: 0.086; CI:
0.02-0.3; P40.001).
Conclusion: Our results suggest that allogeneic HSCT is an
effective treatment for AML patients with EVI1 overexpression
leading to similar outcome compared with patients without
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EVI1 overexpression. Achieving CR before transplant was
associated with better outcome in both groups.
Disclosure of Interest: None declared.
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Achieving complete remission by two cycles of induction
chemotherapy predicts poor prognosis in acute myeloid
leukemia patients receiving hematopoietic stem cell
transplantation
C.-H. Tsai1,2,*, X.-W. Liao1, J.-H. Liu1,2, C.-T. Lin1,2, B.-S. Ko2,
C.-C. Li1,2, M. Yao2, J.-L. Tang1,2
1Tai-Cheng Stem Cell Therapy Center, National Taiwan
University, 2Internal medicine department/Hematology division,
National Taiwan University Hospital, Taipei, Taiwan, Province of
China

Introduction: Acute myeloid leukemia (AML) is a clinically and
biologically heterogeneous hematologic malignancy, charac-
terized by uncontrolled hematopoietic precursors proliferation
and impaired differentiation. In order to provide the best
treatment for every patient, risk-stratification is very important.
Recently, more and more prognostic factors were found and
many of them changed the indications and timing of
hematopoietic stem cell transplantation (HSCT). However,
literature about the prognosis of HSCT for patients achieving
the first complete remission (CR) after two cycles of induction
chemotherapy remained scarce.
Material (or patients) and methods: Totally, 254 adult
patients at the National Taiwan University Hospital with
complete clinical, cytogenetic, genetic mutations, and labora-
tory data were recruited for this study. The induction
chemotherapy include a standard “3+7” regimen as Idarubicin
12 mg/m2 for three days and Cytarabine 100 mg/m2 for seven
days. Adjusted dosage to 2+5 for elderly patients was also
classified as standard induction chemotherapy. Regarding to
the pre-HSCT status, 104 patients had the first CR after one
cycle of induction chemotherapy (abbreviated as CR1), 67
patients had the first CR after two cycles of induction
chemotherapy (abbreviated as delayed CR1), and 83 patients
had relapse and re-gained CR after re-induction chemotherapy
(abbreviated as CR2). Patients with secondary AML were
defined to be with prior hematologic disease or history of
receiving chemotherapy or radiotherapy.
Results: Among the three groups, CR1, delayed CR1, and CR2,
there was no significant difference in clinical parameters,
including sex, age, and white blood cell counts at diagnosis

(P = 0.910, 0.580, 0.430, respectively). The percentage of
secondary AML patients were comparable between these
three groups (P= 0.103). As to cytogenetics change, these
three groups had similar rates of favorable, intermediate, and
unfavorable-risk cytogenetics (P = 0.071, 0.799, and 0.240,
respectively). The rates of harboring NPM1mutant/FLT3-ITDWild-type

were similar (P = 0.180). There were no difference consider-
ing the conditioning regimens (myeloablative vs. reduced
intensity) and stem cell sources (bone marrow vs. peripheral
blood vs. combination of bone marrow and peripheral
blood) between these groups (P = 0.162 and 0.071,
respectively).
With a median follow-up time of 2788 days (range, 0-10690),
the overall survival (OS) was much longer for the patients
receiving HSCT while CR1 than those with delayed CR1 or CR2
(median, not reached vs. 2067 vs. 3095 days, P= 0.016). The
5-year relapse rate was much lower for those with CR1 than
those with delayed CR1 or CR2 (18.3% vs. 37.3% vs. 30.1%,
P = 0.006). However, there were no significant difference
between the delay CR1 and CR2 groups in OS and relapse
rates (P= 0.345 and 0.481, separately).
In multivariate Cox proportional hazards regression analysis for
OS, reduced intensity conditioning, acute graft-versus-host
disease more severe than grade two, and delayed CR1 were
independent poor prognostic factors (HR = 2.5, P = 0.011;
HR = 3.4, P = 0.023; HR = 2.0, P= 0.038, respectively).

[P304]
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Conclusion: AML patients achieving CR1 after two cycles of
induction chemotherapy had a significant poorer OS and
higher relapse rate. Further clinical trials are warranted to
improve the prognosis of these patients.
Disclosure of Interest: None declared.
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The prognosis of Isolated extramedullary relapse is better
than bone marrow relapse for acute leukemia post
allogeneic stem cell transplantation at complete remission
C.-T. Lin1,2,*, J.-H. Liu1,2, X.-W. Liao2, S.-J. Wu1, C.-C. Li1,2, B.-S. Ko1,
M. Yao1, J.-L. Tang1,2
1Division of hematology, Department of internal medicine,
National Taiwan University Hospital, 2Tai-Cheng Stem Cell
Therapy Center, National Taiwan University, Taipei, Taiwan,
Province of China

Introduction: Post-transplant extramedullary relapse is not
uncommon even for acute leukemia patients who were
transplanted at complete remission status.
Material (or patients) and methods: Adult (≥20) acute
myeloid leukemia and acute lymphoblastic leukemia patients
who received related or unrelated allogeneic stem cell
transplantation in either complete remission 1 or 2 between
Jan 1, 2000 and Oct 31, 2015 in our institute were enrolled in
this retrospective study.
Results: There were 308 patients, 143 male and 165 female,
with a median age of 39 (range 20-73) included in this study.
Patients characteristics were summarized in table. The median
follow time was 56 months.
In our cohort, 28 (9.1%) patients had extramedullary relapse in
terms of isolated (n=19) or concurrent with bone marrow
relapse (n= 9). The top 3 extramedullary relapse sites were
CNS, soft tissue, and mediastinum. The median overall survival

for patients with any relapse was much worse than that for
patients without relapse (15.9 m vs not reached, and 5- yr OS
18.4% vs 76.8%, P40.0001). We further dissected patients with
any relapse into 3 groups: isolated extramedullary relapse
group (iEM), bone marrow relapse group (BM), and concurrent
extramedullary plus bone marrow relapse group (EM+BM).
iEM group has significant better progression free survival
(Fig 1 A, PFS, 11.2 m vs 6.9 m vs 3.7 m, P= 0.0118) and overall
survival (Fig 1B, OS, 61.1 m vs 15.9 m vs 11.6 m, P= 0.0158),
respectively. We also analyzed the outcome according to site
of isolated extramedullary relapse, and in fact, PFS and OS
were similar for CNS vs non-CNS relapse group (Fig 1C, median
PFS 12.7 m vs.8.2 m, P= 0.2260; Fig 1D, median OS 61.1 m vs.
71.6 m, P = 0.7688).
We also tried to identify the risk factors for isolated
extramedullary relapse using univariate and multivariate
analysis, and we found that extremely high white count
(4100k at diagnosis) was a risk factor (HR = 2.823, 95% CI =
1.073 to 7.423, P= 0.0354). Of note, isolated extramedullary
relapse was not affected by acute GVHD or chronic GVHD
(P = 0.6923 and P= 0.6439, respectively).

N (%)

Diagnosis: AML vs ALL 203 (66%) vs 105 (34%)
Extramedullary lesion at diagnosis:
No vs Yes

261 (85%) vs 47 (15%)

Disease status at transplantation:
CR1 vs CR2

201 (65%) vs 107 (35%)

Graft source: BM vs PB vs BM+PB 55 (18%) vs 241 (78%) vs
12 (4%)

Conditioning: MAC vs RIC 202 (66%) vs 106 (34%)
TBI (≧1200 cGy): No vs Yes 60 (19%) vs 248 (81%)

[P307]
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Conclusion: Post-transplant extramedullary relapse is not
uncommon (9.1%) even for patients transplanted at complete
remission, and GVHD cannot protect patients from such
relapse. The extremely high WBC count over 100k at diagnosis
is a risk factor. Patients with isolated extramedullary relapse
have better PFS and OS, no matter CNS or non-CNS lesions.
References: 1. Clark WB, Strickland SA, Barrett AJ, Savani
BN. Extramedullary relapses after allogeneic stem cell trans-
plantation for acute myeloid leukemia and myelodysplastic
syndrome. Haematologica 2010 Jun; 95(6): 860-863.
2. Ge L, Ye F, Mao X, Chen J, Sun A, Zhu X, et al. Extramedullary
relapse of acute leukemia after allogeneic hematopoietic stem
cell transplantation: different characteristics between acute
myelogenous leukemia and acute lymphoblastic leukemia.
Biology of blood and marrow transplantation 2014 Jul; 20(7):
1040-1047.
Disclosure of Interest: None declared.
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HLA-E mismatch is associated with better HSCT outcome in
acute leukemia patients
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Leipzig, Leipzig, 4Internal Medicine III, University of Ulm, Ulm,
5Stem Cell Transplantation and Immunotherapy, University of
Kiel, Kiel, 6Hematology/Oncology, Charité Campus Virchow
Berlin, Berlin, 7Internal Medicine III, Johannes Gutenberg-
University Mainz, Mainz, 8Internal Medicine II, University Hospital
Würzburg, Würzburg, 9Institute of Clinical Transfusion Medicine
and Immunogenetics Ulm, German Red Cross Blood Transfusion
Service, Baden Wuerttemberg – Hessen, and University Hospital
Ulm, 10Institute of Transfusion Medicine, University of Ulm,
Germany, 11DRST – German Registry for Stem Cell Transplanta-
tion, Ulm, Germany

Introduction: Even though the role of HLA-E in both, innate
and adaptive immunity has long been described, its effects in
hematopoietic stem cell transplantation (HSCT) remain mark-
edly elusive. The aim of this study was to investigate the
impact of HLA-E as alloreaction-mediator on HSCT outcome in
an acute leukemia (AL) setting, as it has been reported that
HLA-E expression in leukemic cells can be retained despite the
downregulation of HLA-class I molecules, often observed in
these cells.
Material (or patients) and methods: 552 AL (AML:329,
ALL:151, AL:72) patients (P) undergone 10/10 HLA matched
unrelated HSCT (MUT) and their donors (D) were HLA-E
genotyped by sequence based typing. Three alleles (01:01,
01:03, 01:07) and four genotypes (01:01/01:01, 01:01/01:03,
01:03/01:03, and 01:01/01:07) were identified. The effect
of P and D HLA-E genotype as well as of P-D HLA-E match
grade were assessed using univariate Kaplan-Meier (KM),
multivariate Cox regression, and competing risks analyses.
OS (overall survival), DFS (disease free survival), RI (relapse
incidence) and TRM (transplantation related mortality) were
set as endpoints, and statistical significance was set to a
Po0.05.
Results: The HLA-E frequencies found in our cohort for both P
and D were in accordance with those previously reported
elsewhere for Caucasian populations (01:01 = 55.5-56.4%,
01:03 = 43.5-44.5%, 01:07 = 0.1%). 348/552 (63%) pairs were
HLA-E matched (M) and 204/552 (37%) were HLA-E mis-
matched (MM) with balanced distribution of patients in each
group with respect to age and disease stage. KM analysis
revealed notably improved 5y OS (52.6% vs 37%, P = 0.001)
and DFS (44% vs 32.7%, P = 0.008) rates in the HLA-E MM
compared to the HLA-E M pairs. Multivariate Cox regression

analysis confirmed these results for both, OS (HR = 0.66,
CI = 0.51-0.87, P = 0.003) and DFS (HR = 0.73, CI = 0.58-0.93,
P = 0.012). No difference in RI was observed between the two
groups, however, the MM group exhibited significantly lower
TRM rates as shown by both, univariate (18.3% vs 27.5%,
P = 0.022) and multivariate (HR = 0.65, CI = 0.43-0.98, P= 0.04)
analyses. P as well as D HLA-E genotypes showed no particular
effect on any of the study endpoints.
Conclusion: Our results are indicative of an association
between HLA-E MM and better HSCT outcome in AL patients.
A putatively enhanced NK-mediated alloreactivity due to HLA-
E MM may account for the observed beneficial effect, as it has
been demonstrated that NK alloreactivity is associated with
lower GvHD rates. In vitro studies could prove helpful in
unraveling the biological mechanisms underlying our observa-
tions. In conclusion, our study is to our knowledge the first to
describe the effect of HLA-E matching in an AL MUT context.
Further confirmational studies on independent large cohorts
are required before further conclusions can be drawn.
Disclosure of Interest: None declared.
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Pneumonitis Intestinalis Following Transplantation of
Hematopoietic Stem Cell: A Rare Clinical Condition
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1Hematology, Anadolu Medical Center Hospital, Bone Marrow
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Kocaeli, 4Hematology, Yeditepe University Medical School,
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Introduction: Pneumonitis intestinalis is a very rare clinical
condition that may occur following hematopoietic stem cell
transplantation (HSCT). We aimed to review this topic because
of our three cases.
Material (or patients) and methods: Pneumonitis intestinalis
was found in 3 out of 382 patients (0.8%) undergoing
allogeneic HSCT in the Hematology, Anadolu Medical Center
Hospital, Bone Marrow Transplantation Center between June
2010 and July 2015. The cases are presented below.
Case #1. The patient diagnosed as having AML underwent
allogeneic HSCT from his HLA-matched sibling. Abdominal
pain occurred on the 54th post-transplantation day.
Pneumonitis intestinalis was found on the abdominal compu-
terized tomography (CT) examination (Figure 1). The patient
for whom no surgical intervention was considered was
recovered with antibiotic and supplementary treatment and
was discharged from the hospital on the 80th post-
transplantation day.
Case #2. The patient with diagnosis of ALL had had fever on
the 178th post-transplantation from HLA-matched HSCT. Fever
was controlled by antibiotic treatment but the patient
developed abdominal pain and distention. Pneumonitis
intestinalis was found on the abdominal CT examination. Oral
intake was stopped and antibiotic and supplementary treat-
ment was started. The symptoms disappeared in 10 days. On
the abdominal CT, the findings were observed to disappear.
Case #3. The patient with diagnosis of AML developed
abdominal pain, diarrhea, fever, and dyspnea on the 134th

post-transplantation of allogeneic haploidentical HSCT. CMV
pneumonia and sepsis were considered. Pneumonitis intesti-
nalis was found on the abdominal CT examination of the
patient whose abdominal pain continued despite treatment.
No surgical intervention was made and antibiotic treatment,
fluid replacement, positive inotropic agents, and renal
replacement therapy (CRRT) were given and parenteral
nutrition was continued. Symptoms regressed within 15 days.
The findings were observed to disappear on the abdominal
tomography taken 10 days later.
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Results: The most commonly implicated causes for develop-
ment of pneumonitis intestinalis include chemo- and radio-
therapy, GVHD, and corticosteroids. It may manifest with
abdominal distention, pain, diarrhea, and rectal bleeding. The
right intestine is preferably involved. Radiological involvement
is usually in linear manner parallel to the intestinal wall. Most
subjects recover spontaneously with conservative approaches
while surgery is rarely indicated.
Conclusion: “Pneumonitis intestinalis” should be considered
in differential diagnosis for the patients developing
clinical condition similar to acute abdominal pain following
HSCT. For such patient: 1) Abdominal CT examination is
recommended for making diagnosis of pneumonitis intestina-
lis. 2) Oral intake should be stopped, parenteral nutrition
should be started, nasogastric catheter should be inserted and
gastric decompression should be applied, 3) Effective anti-
biotic treatment should be given, and 4) Recovery is usually
observed in 2 to 4 weeks with efficient treatment.
References: 1- Uçkan D1, Cetin M, Haliloglu M, Ciftçi AO,
Tuncer MA, Tezcan I. Pneumatosis intestinalis in an infant
undergoing bone marrow transplantation for Wiskott-Aldrich
syndrome. Pediatr Transplant. 2001 Oct;5(5):370-3.
Disclosure of Interest: None declared.
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Circulating endothelial cells and metabolic parameters in
childhood cancer survivors
E. Athanasopoulos1, P. Bourmpaki1, G. Martimianaki1,
H. Kampouraki1, M. Stratigaki1, N. Katzilakis1, E. Stiakaki1,*
1Pediatric Hematology-Oncology, University of Crete, University
Hospital of Heraklion, Heraklion Crete, Greece

Introduction: Endothelial Progenitor Cells(EPCs) play a sig-
nificant role in blood vessel integrity. Chemotherapy is related
with side effects such as obesity and hypertension. Additionally
recent studies show that obesity has negative correlation with
the circulating EPCs,suggesting a negative affection in vascular
repair. Aim:The study of circulating EPCs in children who
received chemotherapy for acute lymphoblastic leukemia(ALL)
and solid tumors(ST) and the evaluation of their levels in
correlation with patients’ Body Mass Index(BMI) and blood
pressure(BP) regarding the years following treatment.

Material (or patients) and methods: Peripheral blood from
children with acute lymphoblastic leukaemia (ALL,n= 48)
and children with Solid Tumours at diagnosis(ST,n= 38)
were studied.Four colour flow cytometry was performed to
evaluate the subpopulations CD34+CD45negdimCD133+,
CD34+CD45negdimVEGFR2+ and CD34+CD45negdimCD133
+VEGFR2+ of circulating endothelial cells. The mean time from
the end of therapy in ALL was 2.79 years and ST 3.03 years. The
BMI of the patients was calculated and the BMI percentile was
established specific by the age and gender. Normal weight
defined with BMI percentile over 5thand bellow 85thpercentile,
and overweight/obesity over 85thpercentile. The systolic blood
pressure(BP) was measured and the percentile was calculated
specified by the age and gender.Normal BP was defined
BP over 5th and bellow 90th percentile, and hypertension with
a BP over 90th percentile.The post treatment period of time
divided in three groups under or equal of 1 year, 1 to 3 years,
and equal and over 3 years.
Results: In ALL group 62.5% of children were overweighted
and 39.58% hypertensive.The percentage of CD34(+)VEGF(+)
were 0.0044% and CD34(+)CD133(+)VEGF(+)0.0039%. In ST
group obesity estimated in 63.15% and hypertension in
39.48% of children.The CD34(+)VEGF(+) percentage was
0.008% and CD34(+)CD133(+)VEGF(+) levels 0.006%. No
statistical significance was found between the ALL and ST in
relation with the type of EPCs.Although in ALL as well as ST
group there was no statistically significant difference regard-
ing the years after treatment,there was a trend according
which the 1st year values were higher than the following years’
groups.In ALL patients with normal BMI the CD34(+)VEGF(+)
value was 0.005%,CD34(+)CD133(+)VEGF(+) 0.0048% and in
obese children CD34(+)VEGF(+) 0.004%,CD34(+)CD133(+)VEGF
(+) 0.0032% respectively. There was no significant difference
between normal and obese but it appears a trend with higher
percentage of EPCs in normal weight group related to the
obese. In ST, although there was no significant difference
between normal and obese regarding the EPCs populations, it
appears an opposite trend compared with the ALL patients,
with the normal weight children to have lower percentage of
EPCs than the obese(normal:CD34(+)VEGF(+)0.0066%,CD34(+)
CD133(+)VEGF(+)0.0048%, Obese:CD34(+)VEGF(+)0.0094%,
CD34(+)CD133(+)VEGF(+)0.0072%). Concerning the blood
pressure, there was no significant difference between normal
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and hypertensive in ALL, but the trend in ST was opposite, the
children with normal BP evaluated to have lower percentage
of EPCs than the hypertension group.
Conclusion: Circulating EPCs in both ALL and ST seem to be
higher during the 1styear after treatment. ALL patients with
normal weight and BP have higher levels of EPCs, in contrast
with ST, results that need further elucidation.
Disclosure of Interest: None declared.

P311
Factors Predicting Outcome after Allogeneic Transplant
in Refractory Acute Myeloid Leukemia: A Retrospective
Analysis of the Gruppo Italiano Trapianto Di Midollo Osseo
E. E. Todisco1,*, F. Ciceri2, C. Boschini3, F. Giglio2, A. Bacigalupo4,
F. Patriarca5, I. Donnini6, E. P. Alessandrino7, W. Arcese8,
A. P. Iori9, P. Marenco10, I. Cavattoni11, P. Chiusolo12, E. Terruzzi13,
A. Rimondo1, L. Castagna1, A. Santoro1, A. Bosi6, E. Oldani3,
B. Bruno4, F. Bonifazi14, A. Rambaldi3
1Oncology-Hematology, Humanitas Cancer Center, Istituto Clin-
ico Humanitas, Rozzano, 2Hematology and BMT Unit, San
Raffaele Scientific Institute, Milano, 3Hematology and BMT Unit,
Azienda Ospedaliera Papa Giovanni XXIII, Bergamo, 4Hematology
and BMT Unit, IRCCS AOU S Martino Hospital – IST, Genova,
5Division of Hematology, Azienda Ospedaliero Universitaria di
Udine, Udine, 6Department of Hematology and BMT Unit,
Careggi Hospital, Firenze, 7Department of Hematology Oncology,
Fondazione Istituto Di Ricovero e Cura a Carattere Scientifico
Policlinico San Matteo, Pavia, 8Stem Cell Transplant Unit, Rome
Transplant Network -¨Tor Vergata¨ University of Rome, 9Dept of
Cellular Biotechnologies and Hematology, Sapienza University,
Roma, 10Department of Hematology Oncology, Ospedale
Niguarda Ca' Granda, Milano, 11Hematology and BMT Unit,
Ospedale Centrale Regionale, Bolzano, 12Division of Hematology,
Policlinico A. Gemelli, Roma, 13Hematology Unit, Ospedale San
Gerardo, Monza, 14Bologna University, S. Orsola-Malpighi
Hospital- Institute of Hematology & Medical Oncology L & A
Seràgnoli, Bologna, Italy

Introduction: Outcome of primary refractory (PRF) AML
patients is poor with a minor proportion rescued by allogeneic
hematopoietic stem cell transplantation (HSCT). The identifica-
tion of pre-HSCT variables helps to identify PRF AML most
likely to benefit from HSCT. We analyzed PRF AML patients
transplanted in Italy between 1999-2012.
Material (or patients) and methods: Outcome of 242
patients transplanted in 26 GITMO centers was analyzed.
Patients disease status at HSCT included PRF AML defined as
failure to achieve a complete response (CR) after one or more
chemotherapy cycles. The cytogenetic and molecular risk was
defined according to the European LeukemiaNet. The main
clinical and outcome follow up data were retrieved from the
GITMO database. The main end-points of the study were
overall survival (OS) and leukemia-free survival (LFS).
Results: The median age at HSCT was 49 years (18-72). Before
HSCT, 58% received≤ 2 chemotherapy cycles. After HSCT, 137
patients (57%) achieved CR, 71 patients did not (29%), and 34
(14%) died early; 69 non-responder patients died, the
remaining 2 patients were alive at last contact, while among
remitters, 66 patients maintained CR, of whom 32 died in
remission and 34 survived. Seventy-one patients relapsed, 65
died of disease and 6 survived. Up to 42 patients were alive, 38
in CR and 4 with active disease. The median OS of the whole
patient cohort was 5.7 months (IQR 4.5-7.1), while median
follow up of survivor was 28 months (1.8-148). LFS of
responder patients is 23% at 3 years and OS of the whole
patient population is 15%. At 100 days from transplant,
cumulative incidence of aGvHD was 36% (10% grade III-IV).
Cumulative incidence (CI) of cGvHD at 1 year after HSCT was
25% (11% extended). The 3-years CI of NRM and RI was 27%
and 59%, respectively. By multivariate analysis risk factors
significantly associated with survival were:42 chemotherapy
cycles to achieve CR, (HR: 1.97; 95% CI: 1.30–2.96; P = 0.0012), a
number of BM blasts greater or equal than 25% or any level of

blasts in PB (HR: 1.72; 95% CI: 1.16–2.55; P = 0.0068), a
Karnofsky PS less than 90 (HR: 1.50; 95% CI: 1.04–2.19;
P = 0.0320) and being more than 60 years-old at transplant
(HR: 1.60; 95% CI: 1.00–2.56; P = 0.0492). On the basis of these
adverse prognostic factors, we set up a score that stratifies the
population in 3 groups: the group with score 0 (no adverse
prognostic factor or 1 prognostic factor), shows a 27% survival
at 3 years. For patients with score 1 (2 adverse prognostic
factors) 17% survival at 3 years, while patients with score 2 (3
or 4 adverse prognostic factors), 7% survival at 1 year
(Figure 1).
Conclusion: The clinical outcome of PRF AML remains poor.
The new simple clinical GITMO score helps indentifying
patients most likely will benefit or not from the HSCT.
Disclosure of Interest: None declared.
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Allogeneic stem cell transplantation in Ph+ adult ALL:
impact of residual disease at time of conditioning regimen
F. Lussana1,*, T. Intermesoli1, F. Gianni1, C. Boschini1, A. Masciulli1,
O. Spinelli1, E. Oldani1, M. Tosi1, R. M. Marfisi1, A. Grassi1,
M. Parolini1, E. Audisio2, C. Cattaneo3, R. Raimondi4,
E. Angelucci5, I. M. Cavattoni6, A. M. Scattolin7, A. Cortelezzi8,
F. Mannelli9, F. Ciceri10, D. Mattei11, E. Borlenghi12, E. Terruzzi13,
C. Romani5, R. Bassan7, A. Rambaldi1 on behalf of Nothern Italy
Leukemia Group (NILG)
1Hematology and Bone Marrow Transplant Unit, Azienda
Ospedaliera Papa Giovanni XXIII, Bergamo, 2Haematology, AOU
Città della Salute e della Scienza di Torino, Torino, 3Haematol-
ogy, Spedali Civili di Brescia, Brescia, 4Hematology and BMT Unit,
Ospedale San Bortolo, Vicenza, 5U.O. Ematologia e Centro
Trapianti, Ospedale Oncologico di Riferimento Regionale
'Armando Businco', Cagliari, 6Hematology and BMT Unit, Central
Hospital of Bolzano, Bolzano, 7Hematology, Ospedale dell'Angelo
& Ospedale SS. Giovanni e Paolo, Mestre-Venezia, 8Onco
Hematology Unit, University of Milan, Fondazione IRCCS Ca'
Granda Ospedale Maggiore Policlinico, Milano, 9Hematology
Unit, University of Florence, Firenze, 10Hematology and Bone
Marrow Transplantation Unit, San Raffaele Hospital Scientific
Institute, Milano, 11Department of Hematology, Ospedale S.
Croce, Cuneo, 12Hematology, Spedali Civili di Brescia, Brescia,
13Ospedale San Gerardo, Hematology Division and BMT Unit,
Monza, Italy

Introduction: Allogeneic stem cell transplantation (alloSCT) in
first complete remission (CR1) remains the consolidation
therapy of choice in Ph+ ALL. Evidence is emerging that
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post-transplant relapse is influenced by the persistence of
minimal residual disease (MRD), with an inferior outcome
of patients undergoing transplantation with measurable level
of MRD (1-2). Since a deeper molecular response can be achieved
with innovative targeted therapies, such as second and third-
generation TKIs or immunotherapy, an accurate evaluation of
MRD values before alloSCT is mandatory. The aim of this study
was to evaluate the impact of MRD levels before transplant in
Ph+ALL patients in CR1 on relapse incidence (RI), disease free
survival (DFS) and overall survival (OS).
Material (or patients) and methods: One hundred and six
adult patients (median age 41.2, range 19-62) with newly
diagnosed Ph+ ALL (as determined by cytogenetic or
molecular analysis) were enrolled into 2 prospective NILG
protocols (09/00 ClinicalTrial.gov Identifier: NCT00358072 and
10/07 ClinicalTrial.gov Identifier: NCT00358072) and were
treated with chemotherapy and imatinib. One hundred
(94%) achieved CR1, of whom 72 patients underwent an
alloSCT in CR1 and are the subject of this report. MRD was
determined by quantitative polymerase chain reaction (RQ-
PCR) according to validated methods.
Results: Among the 72 patients undergoing alloSCT, MRD
status before transplant was available for 65 patients (90%).
Twenty-four patients (37%) achieved a complete molecular
response (BCR-ABL/ABLo1x10-5) at time of conditioning
(MRD- group), while 41 (63%) remained carriers of any positive
MRD level in the bone marrow or peripheral blood (MRD+
group), ranging from 1.2x10-4 to 2x10-1. Patients’ character-
istics were similar between MRD+ and MRD- groups, except for
a higher hemoglobin levels and a predominance of male
gender in MRD- group. Thirty-five patients received alloSCT
from a sibling and 37 from unrelated donor. The conditioning
regimen to alloSCT was myeloablative in 85% and reduced
intensity in 15% of patients. The stem cell source was the bone
marrow in 19%, the peripheral blood in 78% and cord blood in
the remaining 3% of patients. The OS of patients receiving
alloSCT was 50%. The MRD negativity at time of conditioning
was associated with a significant benefit in terms of risk of
relapse with a RI of 8% compared to 39% of patients with MRD
positivity (P = 0.007) (Figure A). The LFS and OS probability
were not significant different in MRD- compared to MRD+
patients (58% vs 41%, P = 0.17 and 58% vs 49%, P= 0.55,
respectively) (Figure B), likely due to the effective post-relapse
treatment with TKIs and/or DLI. The cumulative incidence of

non relapse mortality was similar in MRD- compared to that of
MRD+ group (33% vs 20%, P = 0.22).
Conclusion: Our results confirm the importance of achieving
a complete molecular remission before transplant that
should be considered an essential prerequisite for successful
alloSCT.
References: 1. Spinelli, O. et al. Haematologica 2007; 92, 612-8.
2. Bar, M. et al. Leuk Res Treatment 2014;9.
Disclosure of Interest: None declared.
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Impact of dose intensity on unrelated cord blood
transplantation outcomes in adults patients with acute
leukemia: A Report from Eurocord, the ALWP and the Cord
Blood Committee of the CTIWP of the EBMT
F. Baron1,*, A. Ruggeri2, E. Beohou3, M. Labopin3, G. Sanz4,
N. Milpied5, M. Michallet6, G. Socie7, D. Blaise8, J. Sierra9,
J. Cornelissen10, M. Mohty11, C. Schmid12, S. Giebel13, N. C. Gorin11,
J. Esteve14, F. Ciceri15, B. Savani16, E. Gluckman17, A. Nagler18,19 on
behalf of Acute Leukemia Working Party
1University of Liege, Liege, Belgium, 2Eurocord, Hospital Saint
Louis, AP-HP, and IUH University Paris VII, 3EBMT Paris Office,
Hospital Saint Antoine, Paris, France, 4Hospital Universitario La
Fe, Valencia, Spain, 5University Hospital of Bordeaux, Bordeaux,
6Centre Hospitalier Lyon-Sud, Lyon, 7St-Louis Hospital, Paris,
8Institut Paoli-Calmettes, Marseille, France, 9Hospital de la Santa
Creu I Sant Pau, Barcelona, Spain, 10Erasmus MC-Daniel den
Hoed Cancer Centre, Rotterdam, Netherlands, 11Saint-Antoine
Hospital, AP-HP, Paris, France, 12Ludwig-Maximilians-University
of Munich, Augsburg, Germany, 13Sebastian Giebel, MD Maria
Sklodowska-Curie Memorial Cancer Center and Institute of
Oncology, Gliwice, Poland, 14Hospital Clínic, IDIBAPS, Barcelona,
Spain, 15IRCCS San Raffaele Scientific Institute, Milan, Italy,
16Vanderbilt University Medical Center, Nashville, United States,
17Eurocord International Registry, 18EBMT ALWP, Hospital Saint
Antoine, Paris, France, 19Sheba Medical Center, Ramat Gan, Israel

Introduction: NRM is the first cause of treatment failure after
UCBT following myeloablative conditioning (MAC). In the last
decade, reduced-intensity conditionings (RIC) for UCBT have
been developed with the aim of reducing NRM and allowing
older patients (pts) to benefit from UCBT. The aim of our
retrospective registry study was to compare outcomes of
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acute leukemia (AL) pts given UCBT after either RIC or MAC.
Material (or patients) and methods: Data from 1352 adult
(4 18 yrs) pts with AL (AML [n=894] or ALL [n= 458]) given a
first single or double UCBT from 2004 to 2013 at EBMT-
affiliated centers were included in this study.
Results: 518 pts were given UCB after RIC, while 834 pts were
administered MAC. The most frequently used conditioning
regimens combined either TBI, cyclophosphamide and Flu
(TCF regimen, given in 22% of MAC vs 75% of RIC pts,
P40.001), or thiotepa, Bu and Flu (TBF, given in 32% of MAC vs
6% of RIC pts, P40.001). In comparison to MAC recipients, RIC
recipients were almost 2 decades older (median age 52.5 vs
33.7 yrs, P40.001), were more often transplanted for AML
(80% vs 57%, P= 0.001), received more frequently 2 cord blood
units (61 vs 32%, P40.001), received more frequently units
with4or = 2 HLA-mismatches (69% vs 58%, P40.001),
received more TNC (median 3.5x10E7 vs 2.9x10E7, P40.001),
and received less frequently ATG in the conditioning (23%
versus 57%). Disease status at UCBT was comparable in both
groups (51% of patients in CR1 and 17% 4CR). In univariate
analyses, in comparison to pts given MAC, RIC pts had a similar
rate of neutrophil engraftment (89.5 vs 89%, P = 0.7), and a
similar incidence of grade II-IV acute (34% vs 29%, P= 0.1) and
chronic (22% vs 26%, P= 0.22) GVHD. In contrast, at 2- yr, RIC
pts had a higher incidence of disease relapse (RI, 41 vs 24%,
P40.001) but a lower NRM (19 vs 37%, P40.001), translating
to similar LFS (40% vs 38%, P = 0.6) but better OS (47 vs 42%,
P= 0.01) than MAC pts (Figure 1). Further, among ALL pts, the
use of TCF regimen (n= 159) was associated with lower NRM
(21 vs 40% at 2- yr, P40.001), lower RI (24 vs 34%, P= 0.07),
and better OS (63 vs 34%, P40.001) and LFS (55 vs 27%,
P40.001). We performed separate multivariate analyses (MVA)
for pts with AML and ALL. In MVA for AML pts, the use of RIC
regimen was associated with a higher RI (HR = 1.6, P = 0.005)
but a suggestion for lower NRM (HR= 0.7, P = 0.1) translating to
similar OS (HR= 1.0, P= 0.9) and LFS (HR = 1.1, P= 0.3).
Similarly, in MVA for ALL pts, the use of RIC regimen was
associated with a higher RI (HR= 2.0, P = 0.002) but a lower
NRM (HR= 0.6, P= 0.04) translating to similar OS (HR = 0.8,
P= 0.2) and LFS (HR = 1.1, P = 0.5).
Conclusion: These data suggest that LFS and OS might be as
good with RIC than with MAC in adults AL pts offered UCBT.
These observations could serve as basis for future prospective
randomized studies.
Disclosure of Interest: None declared.
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Allogeneic stem cell transplantation before and after TKI
era in children with ALL-Phi+: results of the spanish
cooperative group GETMO
G. Diez1,*, C. Díaz de Heredia2, M. Gonzalez-Vicent3, I. Badell4,
J. M. Pérez Hurtado5, S. Maldonado6, J. M. Fernández Navarro7,
A. Sastre8, M. Lopez-Duarte9, A. Pascual10, A. Rodriguez Villa11
1Hematologia, H.Reina Sofia, Cordoba, 2Hematologia, H. Vall d
´Hebron, Barcelona, 3Hematologia, H. Niño Jesus, Madrid,
4Hematologia, H. Sant Pau, Barcelona, 5Hematologia, H.Virgen
del Rocio, Sevilla, 6Hematologia, H.Ramón y Cajal, Madrid,
7Hematologia, H. La Fe, Valencia, 8Hematologia, H. La Paz,
Madrid, 9Hematologia, H.Marques de Valdecill, Santander,
10Hematologia, H. Infantil Carlos Haya, Malaga, 11Hematologia,
H.Reina Sofía, Cordoba, Spain

Introduction: Philadelphia (Ph) chromosome is observed in
15-20% of adults and in 3-5% of childhood acute lympho-
blastic leukemia (ALL). It is an independent adverse prognostic
factor associated with a high risk for treatment failure, high
relapse rate and poor overall survival (OS). Allogeneic stem cell
transplantation (allo-SCT) is used as therapy of choice in these
cases, with reported DFS of over 60% for those patients who
were transplanted with a matched related donor in first
complete remission (CR1). TKIs incorporation into chemoter-
apeutic regimens has improved the prognosis, with a high
percentage of molecular remission. So the use of TKIs prior to
allo-SCT appears to be the most promising strategy. However,
its real impact in the DFS for these patients is yet to be
determined.We analysed the clinical outcomes in children with
Ph+ ALL undergoing allo-SCT reported to Spanish Group for
Blood and Marrow Transplantation in Children (GETMON).
Material (or patients) and methods: We describe the
outcome of 70 patients with Ph+ ALL who were submitted
to an allo–SCT in 10 spanish Pediatric-Hematology-Oncology
centers and were reported to GETMON between January 1998
and July 2015. Median follow-up was 56 months (1-195).
Median age at diagnosis was 7.5 years (range 1-15). A total of
42 patients received TKI therapy pre-HSCT (TKI group): 30
patients received pre- HSCT only and 12 pre- and post- HSCT.
While 28 patients were in the non-TKI group: 24 received no
TKI (n= 24) and 4 patients only after relapse. Overall survival,
event free survival (event: death or relapse) and MRT were
calculated using SPSS package.
Results: Overall survival at 5 years was 76.1% for the TKI group
compared with 39.3% for the non-TKI group (P= 0.0006).
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Overall survival at 5 years was 69.1% for the 1st CR group and
35.6% for the non 1st CR group (P= 0.037). Event-free survival
at 6 and 12 years was 61% for the TKI group as compared with
35.7% and 25.5% for the non-TKI group (P= 0.025); Event-free
survival at 6 and 12 years was 58.7% and 42% for group in 1st

CR and 25.9% and 25.9% for the non 1st CR (P = 0.0016).
Transplant-related mortality at 100 days and 1 year was 18.6%
and 28.6%. Moderate to severe acute GVHD was observed in
38.5% and cronic GVHD was 14.3%.In the multivariate analysis,
we found the pre-transplant status as a risk factor: [HR 2.38 IC
95% (1.11-5.12); P = 0.026]; and the use of TKIs as a protective
factor on overall survival: [HR 0.33 IC 95% (0.15-0.71); P=
0.0047].
Conclusion: Allo-SCT is nowadays the therapy of choice for
pediatric Ph-ALL patients, showing better results basically for
those in CR1 at the time of allograft. Patients treated with TKIs
improved outcomes in OS and EFS. Our results match the
current publications about the subject.
Disclosure of Interest: None declared.
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Cytomegalovirus induces strong antileukemic effect in
acute myeloid leukemia patients following sibling HSCT
without ATG-containing regimen
H. Qiu1,*, X. Bao1, S. Xue1, X. Hu1, X. Ma1, F. Chen1, D. Wu1
1The First Affiliated Hospital of Soochow University,Jiangsu
Institute of Hematology, Suzhou, China

Introduction: A considerable number of studies have
demonstrated that cytomegalovirus (CMV) reactivation after
allogeneic hematopoietic stem cell transplantation (Allo-HSCT)
could enforce graft-versus leukemia (GVL) effect in acute
myeloid leukemia (AML) patients. However, the use of

antithymocyte globulin (ATG) as part of graft-versus-host
disease (GVHD) prophylaxis may dampen this beneficial effect
of CMV replication.
Material (or patients) and methods: In this context, we
retrospectively analyzed the effect of CMV reactivation on
relapse, survival and prognosis in a total of 227 AML patients
who received a myeloablative (MA) conditioning regimen
at a single research center between January 2010 and
April 2013.
Results: Of these 227 patients, 110 cases received non-ATG-
containing regimens and 117 cases received ATG-containing
regimens. CMV reactivation occurred in 45 patients (41%)
among non-ATG regimen group and 73 patients (62%)
among ATG regimen group (P = 0.001). At a median time to
follow-up of 27.5 months, a lower risk of cumulative relapse
incidence associated with CMV reactivation was observed in
non-ATG group in multivariate analyses (OR 0.28, 95%
CI 0.10-0.79; P = 0.016). However, CMV reactivation after
transplantation did not significantly decrease the cumulative
incidence of relapse in our ATG group (OR 0.28, 95% CI 0.10-
0.79; P= 0.016).
Conclusion: Collectively, our results demonstrate that in AML
patients following sibling HSCT, the CMV-induced beneficial
effect on relapse occurs only in the MA regimens containing
no ATG, although ATG promotes CMV reactivation.
Disclosure of Interest: None declared.
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Cohesin complex mutation may not influence the result of
allogeneic stem cell transplantation in normal karyotype
acute myeloid leukemia
J.-S. Ahn1,*, H.-J. Kim1, Y.-K. Kim1, S.-H. Jung1, S.-S. Lee1,
D.-H. Yang1, J.-J. Lee1, S. H. Choi2, C. W. Jung3, J.-H. Jang3,
H. J. Kim4, J. H. Moon5, S. K. Sohn5, J. H. Won6, S.-H. Kim7, T. Kim8,
D. D. H. Kim9

1Chonnam National University Hwasun Hospital, 2Genomic
Research Center for Haematopoietic Diseases, Chonnam
National University Hwasun Hospital, Jeollanam-do, 3Samsung
Medical center, 4Cancer Research institute, Seoul St. Mary’s
Hospital, College of Medicine, The Catholic University of Korea,
Seoul, 5Kyungpook National University Hospital, Daegu, 6Soon
Chun Hyang University Hospital, Seoul, 7Dong-A University
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Toronto, 9Princess Margaret Hospital, Toronto, Toronto, Canada

Introduction: The cohesin complex have been described as
novel mutations occurring in 13% of acute myeloid leukemia
(AML) patients, suggesting that the cohesin-complex presents
an important pathway in the pathogenesis of AML. Genes that
belong to the cohesion complex in somatic vertebrate cells are
SMC1A, SMC3, RAD21, STAG2, and STAG1 and, these genes
regulates chromosome segregation during meiosis and
mitosis. However, the prognostic significance of cohesion
complex mutation in normal karyotype (NK) AML is con-
troversial in clinical setting, especially in the transplant setting.
Material (or patients) and methods: A total of 413 patients
were included in the present study, and all met the following
eligibility criteria: 1) age≥ 15 years; 2) a diagnosis of NK-AML
confirmed by conventional cytogenetic analysis; 3) treatment
with induction chemotherapy using a standard protocol (a
3- day course of anthracycline with a 7- day course of cytosine
arabinoside) and, 4). NK-AML patients were diagnosed from
October 1998 to May 2015 in seven participating institutes.
Analysis of each mutations were performed using targeted
resequencing by SureSelect platform technology.
Results: The cohesion complex mutations were detected 8.5%
in patients; 3.1% (13/413) in STAG2mut, 3.6% (15/413) in
SMC1Amut, 1.2% (5/413) in SMC3mut and RAD12mut, respec-
tively. The 413 patients received the induction chemotherapy
and 341 (82.6%) patients achieved the complete remission
(CR). There was no difference in CR rate according to the status
of cohesion complex mutation (wild type vs. mutated, 83.3%
vs. 74.3%, P = 0.177). In the survival analysis according to the
cohesion complex mutation, there was no difference in the 5-
year overall survival (OS) (wild type vs. mutated, 38.9%
vs.29.0%, P = 0.177) and event free survival (EFS) (wild type
vs. mutated, 33.8% vs.29.0%, P= 0.424). After CR achievement,
143 patients received allogeneic stem cell transplantation
(allo-SCT). There was no difference in the number of patients
receiving allogeneic SCT according to the cohesion complex
mutation after CR achievement (wild type vs. mutated, 41.0%
vs.53.8%, P= 0.200). The five-year OS and EFS in patients
received allo-SCT vs. chemotherapy only after CR achievement
was 57.8% vs. 38.1% ( p40.001) and, 54.9% vs. 30.0%
( p40.001), respectively. In the allo-SCT group, the five-year
OS and EFS of cohesin complex wild vs. mutated was 55.7% vs.
52.6% (P = 0.874) and 52.2% vs. 50.5% (P = 0.663), respectively.
In the chemotherapy only group, the five-year OS and EFS of
cohesin complex wild vs. mutated was 39.1% vs. 25.0%
(P= 0.095) and 30.6% vs. 25.0% (P= 0.253), respectively. We
subanalyzed the cohesion complex mutated group according
to the consolidative type (allo-SCT vs. chemotherapy only). In
this subgroup, he five-year OS and EFS in patients received
allogeneic SCT vs. chemotherapy only after CR achievement
was 52.6% vs. 25.0% (P = .016) and, 53.4% vs. 25.0% (P = 0.020),
respectively.
Conclusion: In NK AML population, the incidence of cohesion
complex mutation was 8.5%. The cohesion complex mutation
did not influence the treatment response such as CR rates and
OS according to chemotherapy only or allo-SCT. Each
consolidative treatment (allo-SCT vs chemotherapy only) did

not show the statistical difference according to cohesion
complex mutation. Therefore, we speculated that allo-SCT
might not be influenced by cohesion complex mutation.
Disclosure of Interest: None declared.
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Impact of bone marrow blast count prior to allogeneic
HSCT in aplasia in patients with high risk AML
J. M. Middeke1,*, F. Hönl1, K. Sockel1, F. Stölzel1, M. Wermke1,
M. von Bonin1, R. Teipel1, C. Link1, K. Brandt1, C. Röllig1, C. Klesse2,
G. Ehninger1, U. Platzbecker1, M. Bornhäuser1, J. Schetelig1,2
1Medizinische Klinik I, UNIKLINIKUM DRESDEN, 2DKMS Clinical
Trials Unit, dresden, Germany

Introduction: Purpose.
Allogeneic Hematopoietic Stem Cell Transplantation (HSCT) is
the standard of care as consolidation therapy in patients (pts.)
with high risk acute myeloid leukemia (AML). Several disease-
related risk factors are known to have an impact on outcome
such as cytogenetic and molecular abnormalities, remission
status and treatment status at the time of transplantation.
AlloHSCT in aplasia after intensive induction chemotherapy
has been established as a treatment option for pts. with
refractory AML. Since the impact of residual bone marrow
blasts prior to HSCT in this specific treatment sequence is not
clear we performed a large retrospective cohort study.
Material (or patients) and methods: Patients and Methods.
All pts. receiving a first alloHSCT for high risk AML at the
University Hospital Dresden after conditioning with either
fludarabine (30 mg/m2, day - 6 to day - 2) and melphalan
(150 mg/m2 on day - 2) or clofarabine (30 mg/m2, day -6 to
day - 3) and melphalan (140 mg/m2 on day - 2) between Jan, 1,
2003 and May, 1, 2015 were included. An bone marrow blast
count within 28 days prior to alloHSCT had to be available.
High risk AML was defined by either high risk cytogenetic
abnormalities according to the ELN classification, refractory
AML, or relapsed disease. Response to last chemotherapy was
classified according to the ELN criteria. Multivariate Cox
regression models were fitted with information on age, sex
match, CMV match, genetic risk classification, type of AML,
donor type, conditioning regime and response to last
chemotherapy.
Results: Data from 174 pts. were evaluable. The median age
was 56 years. Sixty-one percent of the pts. suffered from de
novo AML, while 30% had secondary AML and 9% tMN. The
conditioning regimen consisted of Fludarabine/Melphalan in
141 (81%) pts. and Clofarabine/Melphalan in 33 (19%) pts.
Donors were matched siblings in 24%, fully matched unrelated
donors in 48% and partial matched unrelated donors in 19%
of the pts.. Eighteen pts. (10%) had a haploidentical donor. The
median bone marrow blast count was 11% (range, 0–96%). At
the time of transplant, 62 (35%) pts. were in CR (n= 6), CRi
(n= 6) or in a morphologic leukemia-free state, 52 (30%) had a
moderate response and 60 (34%) had no response or
untreated relapse. The median follow-up was 4 years (range,
0.1 to 11 years). At four years, the probabilities of OS and EFS
were 43% (95% CI, 35% to 51%) and 34% (95% CI, 27% to
42%), respectively. The CIR was 32% (95% CI, 25% to 40%) and
the NRM 34% (95% CI, 27% to 41%). In multivariate analysis
only age (HR = 1.02; p = .02) and response to last chemother-
apy (HR = 1.7 for moderate response and 1.8 for no response;
p = .03) had a significant influence on EFS. Notably, if elevated
to 5% or more, the percentage of residual bone marrow blasts
was not predictive for EFS.
Conclusion: The bone marrow blast count prior to the start of
the conditioning regimen is an important predictor for transplant
outcome after melphalan-based reduced intensity conditioning.
This result raises the question whether pts. with residual marrow
blasts would benefit from an additional attempt to induce a
remission with chemotherapy or fare best with alloHSCT as soon
as possible. Maintenance treatment, starting early after trans-
plantation, should be evaluated for this group of pts.
Disclosure of Interest: None declared.
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Acquisition of mutations during leukemogenesis in donor
cell-derived acute myeloid leukemia after unrelated cord
blood transplantation for acute lymphoblastic leukemia
revealed by whole exome sequencing
J. Suárez1,*, C. Martínez-Laperche1, N. Martínez2, G. Rodríguez-
Macías1, M. Kwon1, P. Balsalobre1, D. Serrano1, M. A. Piris2,
J. Gayoso1, J. L. Díez-Martín1, I. Buno1 on behalf of (JS and CM-L
have contributed equally to this work)
1HOSP. G.U. GREGORIO MARAÑON. INSTITUTO DE INVESTIGA-
CION SANITARIA GREGORIO MARAÑON, Madrid, 2H.U. Marqués
de Valdecilla, Santander, Spain

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (SCT) is an effective treatment for various hematologic
malignancies. Rarely de novo hematologic neoplasia may
develop from donor cells after SCT. The leukemic transforma-
tion of otherwise healthy donor SCs provides a useful in vivo
model to study the mechanisms involved in leukemogenesis.
This paper describes the specific gene mutations that occur in
donor cells after unrelated cord blood transplantation (UCBT)
for acute lymphoblastic leukemia contributing to the devel-
opment of normal-karyotype acute myeloid donor cell
leukemia (DCL).

Material (or patients) and methods: To identify DCL-
associated mutations, whole exome sequencing (WES) was
performed by Illumina HiSeq on bone marrow samples at days
+98, +189, +350, +468 (DCL onset), +569 (DCL relapse) post-
UCBT and on the UCB unit used SCT. Following alignment to
the human reference genome (NCBI build 37/hg19) filters
were applied based on coverage 410x, quality 430X, minor
allele frequency o0.05 and non-synonymous variants located
in coding sequences associated with leukemia. Variants
meeting such criteria were retained and matched to the UCB
sequence to remove those that were already in the UCB. Non
shared variants were evaluated with SIFT, Polyphen and
Mutation Taster softwares to predict their functional effects.
Results: No mutations in well established leukemia associated
genes were found in the UCB used for transplantation.
Nineteen novel somatic variations were identified in the
sample from day +98, 28 in the sample from day +189, 29 in
the sample from day +350, 44 in the sample from day +468
and 36 in the sample from day +486. Variants appearing
transiently before the development of DCL but that were
absent from the sample at the onset of DCL were excluded
from the analysis. In silico analysis of variants allowed the
several somatic mutations to be directly related to the
development of DCL (Figure 1). Furthermore, mutant allele
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frequencies were quantified in each sample in order to
estimate tumor burden for clonal cell populations.
Conclusion: These findings support the idea of the acquisition
of additional somatic mutations required for AML initiation.
These data demonstrate the loss at DCL relapse of subclones
present at DCL onset, which are eradicated by the therapy. On
the other hand, other subclones grow after therapy, either
because they are primary resistant to chemotherapy or due to
the acquisition of new mutations leading to resistance. Some
of the mutations identified affect genes participating in several
well-described pathways that are known to contribute to
cancer pathogenesis. On the contrary, the role of other
variants it is not clear in this context, making necessary to
study its recurrence in other AML samples. However, further
studies would be necessary to rule-out potential preleukemic
variants in the UCB donor.
Disclosure of Interest: None declared.
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Prediction of post-transplant TRM in acute leukemia by
the EBMT new prediction model in real life
K. J. Remes1,*, U. Salmenniemi1, M. Kauppila1, M. Putkonen1,
T. Salmi1, M. Itälä-Remes1
1Dept of Clinical Haematology, Turku University Hospital, Turku,
Finland

Introduction: EBMT Acute Leukemia Working Party published
recently a registry based data mining prediction model to
predict mortality after alloHSCT in acute leukemias (AL). In the
model, 9 variables are used to assess the day100 and 2-year
TRM, including age, Karnofsky, disease and its status, time
from Dg to transplant (more or less than 142 days), CMV
serostatus of donor and patient, donor type, conditioning
and center experience (more or less than 20 annual
transplants). We retrospectively evaluated the usefulness of
this prediction model in allotransplanted patiens with AL at
our institution.
Material (or patients) and methods: The data on 94
consecutive alloHSCT patients with AL during 2010-2014 were
evaluated, and the TRM score by the EBMT prediction model was
created through the web calculator (http://bioinfo.lnx.biu.ac.il/
∼bondi/web1.html) together with the Gratwohl score. The scores
were compared between the patients who succumbed in the
posttransplant period and those without TRM.
Results: The characteristics of the patients were: 53 males/41
females with AML (n= 70) or ALL (n= 24), median age 53
(range: 16-68) years, median time from Dg to transplant 5.5
(2.3-208) months, disease status CR1 in 61 (65%), CR2 in 17
(18%) and advanced disease in16 (17%) patients, sibling donor
28 (30%) and MUD 66 (70%), and MA conditioning for 62
(66%) and RIC for 32 (34%) patients. Of the 94 patients 17
patients succumbed in post-transplant complications: three
within 100 days (3% TRM100d) plus 14 more within 2 years
(18% 2-year TRM; Group 1); the rest (n=77) experienced no
TRM (Group 2).
There were only three patients who met with day100 TRM.
Their predictive probabilities were 3.8, 10.6 and 25.9%. The
median EBMT predicition scores for Groups 1and 2 were:
100- day TRM probabilities 6.4 (3.7-25.9) % vs 7.5 (2.95-25.9) %,
and 2-year probabilities 15.7 (9.8–28.3) % vs 18.6 (9.8 -28.3) %.
The median Gratwohl scores were 3 for the both groups. The
patients with the highest calculated TRM probabilities (20-
30%) were distributed as follows: 1 out of 3 who met with
100 day TRM (33%), two out of 17 who met with 2-year TRM
(12%), and among the patients without TRM 10 were
calculated to have the high score for day100TRM probability
(13%) and 31 patients for 2-year TRM (40%).
Conclusion: In spite of the large registry data basis for the TRM
prediction model it seems that in real life the value of the
predictive scoring at an individual level is very limited. An
apparent explanation is that several critical items in the
TRM probability scoring have already been taken into account
in the decision making by the transplant team, reflected by the

fact that the highest predicted TRM probability in our cohort
was 28.3%..
Disclosure of Interest: None declared.
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Allogeneic Stem Cell Transplantation for t(3;3)(q21;q26)/
inv(3)(q21;q26) Acute Myeloid Leukemia – Report from the
Acute Leukemia Working Party of the EBMT
K. Halaburda1,*, M. Labopin2, M. Houhou3, D. Niederwieser4,
J. Finke5, L. Violin6, J. Maertens7, J. J. Cornelissen8, N. Milpied9,
G. Stuhler10, N. Kröger11, J. Esteve12, M. Mohty13, A. Nagler14 on
behalf of Acute Leukemia Working Group of the EBMT
1Dept. Of Stem Cell Transplantation, Institute of Haematology
and Transfusion Medicine, Warsaw, Poland, 2Department of
Haematology, Saint Antoine Hospital, 3Dept. of Haematology,
Saint Antoine Hospital, Universite Pierre et Marie Curie, INSERM
UMR 938, Paris, France, 4Div. Hematology, Oncology and
Hemostasiology, University Hospital Leipzig, Leipzig, 5Dept. of
Medicine - Hematology, Oncology, University of Freiburg,
Freiburg, Germany, 6Stem Cell Transplantation Unit, HUCH
Comprehensive Cancer Center, Helsinki, Finland, 7Dept. of
Hematology, University Hospital Gasthuisberg, Leuven, Belgium,
8Dept. of Hematology, Erasmus MC Cancer Institute, Rotterdam,
Netherlands, 9Hopital Haut-Leveque, CHU Bordeaux, Bordeaux,
France, 10KMT Zentrum, Deutsche Klinik fur Diagnostic,
Wiesbaden, 11Dept. of Stem Cell Transplantation, University
Hospital Eppendorf, Hamburg, Germany, 12Dept. of Hematology,
Hospital Clinic, Institute of Hematology nad Oncology, Barcelona,
Spain, 13Dept of Haematology, Saint Antoine Hospital, Universite
Pierre et Marie Curie, INSERM UMR 938, Paris, France, 14Chaim
Sheba Medical Center, Tel-Hashomer, Israel

Introduction: AML with t(3;3)/inv(3) listed as a separate entity
in WHO 2008 classification is regarded as very high risk
leukemia with extremely poor survival. The typical feature of
this rare leukemia is resistance to chemotherapy or early
relapse after achieving CR. Thus median survival of patients
(pts) with t(3;3)/inv(3) is reported to be about 8 months. We
asked whether allogeneic stem cell transplantation (allo-SCT)
translates into LFS benefit.
Material (or patients) and methods: One hundred and six
pts reported to the EBMT between 1995 and 2013 with
confirmed and verified t(3;3)(q21;q26) or inv(3)(q21;q26)
translocation at diagnosis were included in this registry study.
The primary end-point was 2-year leukemia free survival (LFS).
Results: The median year of transplantation was 2007. Median
follow up was 47 months (14-171). Time from diagnosis to
transplant was 162 days (46-2800, interquartile range 116-207).
The median age of the patients was 46.6 years (18.4-76.1,
interquartile range 35.4-53.6); 54.7% were male. De novo AML
constituted 87.7%, secondary AML 2.7% and MDS transformed to
AML 9.4%. Inv (3) was diagnosed in 66%, while t(3;3) in 34% of
the patients, respectively. Concomitant cytogenetic aberrations
most frequently included chromosome 7 abnormalities (monos-
omy, deletion or not otherwise specified) and complex karyotype
and were observed in 74/106 (70%) and in 23/106 (23%) of pts,
respectively. Fifty seven pts (53.8%) were transplanted while in
active disease (refractory – 40, first relapse -17) and 49 were
transplanted in CR. 66 pts (62.3%) received myeloablative
conditioning, most frequently Cy/TBI (31.1%) or Bu/Cy(22.6%).
Forty pts (38.7%) received reduced intensity conditioning. In 44
transplants (41.5%) the donor was a matched sibling, while in 54
(50.9%) the donor was unrelated. Seven HSCT were performed
with cord blood and 1 from haploidentical donor. Peripheral
blood was used as the source of stem cells in 81 (76.4%)
transplants. As for transplantation outcome, 7 patients did not
engraft. 63% of the patients transplanted with active disease
achieved CR. At 2 years probability of NRM was 17% (10.5-24.8),
while 2y LFS for the whole group was 18.7% (11.2-26.1), OS
24.2% (11.2-26.1), GvHD-free-relapse-free survival (GFRS) was
13.1% (6.6-19.5). 2 y RI rate was 64.3% (54.2-72.7). In 14 relapsing
pts second transplantation was performed and in 17 pts DLI was
used (14 for relapse and 3 preemptive). 2y LFS and OS were
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higher for patients transplanted in CR versus those transplanted
in active disease: 21.9% vs. 15.8% (P=0.05) and 32% vs. 17.5%
(P=0.06), respectively. In multivariable Cox analysis CR at
transplantation was the only factor associated with LFS and OS.
Complete remission at transplantation was also the only
significant factor for decreased NRM (P=0.02) and improved
GRFS (P=0.01).
Conclusion: The analysis of allo-SCT in AML pts with t(3;3)/inv
(3) indicates that the t(3;3)/inv(3) leukemia remains an
extremely high risk disease with low LFS and OS probability
even with transplantation. Results are better for pts trans-
planted in CR. Novel agents and treatment modalities are most
probably indicated to improve outcome especially for pts not
achieving CR before transplantation.
Disclosure of Interest: None declared.
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The Outcomes of Allogeneic Hematopoietic Stem Cell
Transplantation in AML patients Registered in the Japan
Adult Leukemia Study Group (JALSG) Study
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Kanazawa University, Kanazawa, 3Hematology Division, Japa-
nese Red Cross Nagoya First Hospital, 4Department of Hematol-
ogy and Oncology, Nagoya University, Nagoya, 5Department of
Hematology and Molecular Medicine Unit, Nagasaki University,
Nagasaki, 6Division of Hematology, Tokyo Metropolitan Ohtsuka
Hospital, Tokyo, 7Aichi Cancer Center, Nagoya, 8Department of
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Introduction: The current guidelines for acute myeloid
leukemia (AML) issued by the Japan Society for Hematopoietic
Cell Transplantation were updated in 2009 to reflect that
intermediate-risk or unfavorable-risk AML patients who are
younger than 55 years of age should be treated with
allogeneic stem cell transplantation (allo-SCT) at the first
complete remission (1CR). However, according to the annual
report of a nationwide survey which was performed in 2014,
the outcome of AML patients who receive allo-SCT at the 1CR
are comparable to those who it at the second CR (2CR). In
addition, most of the ‘evidence’ for this recommendation was
based on the results of either prospective studies with
randomization according to donor availability or retrospective
studies, which may have led to the influence of selection bias.
On the contrary, physicians sometimes have difficulty in
deciding whether a patient should receive upfront allo-SCT or
a final treatment with chemotherapy. We conducted a
retrospective study to verify the validity of allo-SCT in AML
patients at the 1CR using a dataset of patients who were
registered in prospective studies.
Material (or patients) and methods: We performed addi-
tional research to obtain allo-SCT information in AML patients
who were registered in the AML201 studies conducted by the
Japan Adult Leukemia Study Group. Furthermore, some SCT
data were provided by the Japanese data center for
hematopoietic cell transplantation (JDCHCT). We added this
information to the original data that the CRF collected 9 years
previously. This study was conducted with the National Cancer
Center Research and Development Fund (26- A-24).
Results: A total of 1,064 patients with de novo AML were
registered in the JALSG study and 494 patients underwent
allo-SCT. Patients with the favorable- and poor-risk karyotypes
accounted for 20% and 9% of the study population,
respectively. The numbers of patients with each disease status
at the time of allo-SCT were as follows: 1CR (who achieved CR
after undergoing remission induction chemotherapy once or
twice), n= 134; 1st relapse (1rel), n= 83; 2CR, n= 137; and
primary induction failure (PIF), n= 66. The estimated 5-year
overall survival (OS) in the patients with disease statuses of
1CR, 1rel or later (n= 251), and PIF (n= 66) were 58%, 48% and
27%, respectively. The allo-SCT outcomes in the patients with

disease statuses of 1CR and 2CR were comparable, with 5-year
OS rates of 60% and 65%, respectively (P= 0.83). However, the
5-year OS after allo-SCT in the 1CR patients was significantly
superior to that of the patients with a disease status of 1rel or
2CR ([BQ1] 60% vs. 48%, P40.03).
Conclusion: The current study reveals that the results of allo-
SCT in patients at 1CR and 2CR were similar. However, we are
of the opinion that the choice of upfront allo-SCT should be
recommended in AML patients at the 1CR, as the outcome of
allo-SCT at the 1CR is superior to that in patients after a
relapse.
Disclosure of Interest: None declared.
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Introduction: Relapse of malignancy remains the single most
important cause of treatment failure in recipients of TCR
alpha/beta depleted grafts in a cohort of patients with high-
risk acute leukemia. Negative depletion of α/β(+) T cells keeps
NK cells and gamma/delta-T cells within the graft, however
anti-thymocyte antibodies currently used as part of condition-
ing regimen may impair the potential benefits of these
lymphocyte populations and delay immune reconstitution.
Interleukin 6 is one of the major cytokine drivers of acute
GVHD and its inhibition (Tocilizumab) may be a potential new
and simple strategy to protect from acute GvHD.
In this pilot trial we evaluate the safety and effects of
substituting ATG (thymoglobulin) with tocilizumab within a
backbone of intensive chemotherapy-based conditioning and
TCR-alpha/beta depletion in haploidentical and matched
unrelated transplantation (MUD) in acute leukemia.
Material (or patients) and methods: A total of 12 pediatric
patients with acute leukemia, 9 with AML and 3 with ALL, 6
female/6 male, median age 7,9 years (2-21), underwent
allogeneic HSCT between December 2014 and September
2015, median follow-up 5 months (2,7-11). Eleven patients
were transplanted from haploidentical donors and 1 from
MUD. Patients were divided in 2 groups according to
remission status: complete remission (CR) - 3 pts (all ALL),
active disease (AD) - 9 pts (all AML). All patients with AD were
transplanted from a haploidentical donor. TCRαβ+/CD19
+-depletion of HSCT with CliniMACS technology was imple-
mented in all cases. Nine of the patients (AML) received
Treosulfan/Melphalan/Fludarabine and 3 (ALL) Fludarabine/
12 Gy TBI/VP. GvHD prophylaxis included rituximab 200 mg/
m2 on day 0, tocilizumab 8 mg/kg on day -1 and post-
transplant bortezomib on days +2,+5. The median dose of
infused CD34+ cells was 7 x 106/kg (range 4,2-17), TCR a/b
-13,8 x103/kg (range 2-68).
Results: Primary engraftment was achieved in 12 of 12 pts.,
the median time to neutrophil and platelet recovery was
12 days (10-25). No case of graft rejection was registered. All
alive patients were in full donor chimerism on day +30. Early
mortality within 100 days was 8,3%: 1 pt. with AML had acute
lung injury after engraftment on day+14. There were no
allergic or infusion-related adverse events associated with
tocilizumab. Febrile neutropenia was registered in 6 cases
(50%), mucositis grade II - in 6 pts. (50%), severe infection,

S284



requiring inotropic supportive care, developed in two cases
(16%). Five (42%) patients had aGvHD 2-4, one of them after
DLI, in 2 cases (12%) aGvHD III-IV was observed. Chronic GvHD
was observed in 4 cases (36%). Eleven (91%) patients are alive,
in complete remission with a median follow up of 5 months
(range 2,7–11).
Conclusion: We demonstrate that tocilizumab can be safety
administered to children with acute leukemia in the context of
Treosulfan/Melphalan- or TBI/VP-based conditioning regimens.
This limited experience suggests that post-transplant tocilizu-
mab does not provide acute GVHD control equivalent to
polyclonal serotherapy. Long-term follow-up will demonstrate
if the combined administration of tocilizumab and bortezomib
post-TCRαβ+/CD19+-depleted grafting will improve graft-
versus-leukemia effects without exessive GVHD-related mor-
bidity and mortality.
Disclosure of Interest: None declared.
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1PPG Ciencias Medicas, Universidade Federal do RGS, 2Hematol-
ogy and BMT, Hospital de Clínicas de Porto Alegre/Universidade
Federal do RGS, 3Pediatric Oncology, Unifersidade Federal do
RGS, Porto Alegre, Brazil

Introduction: Allogeneic Hematopoietic Stem Cell Transplan-
tation (allo-HSCT) is potentially curative for Acute Myeloid
Leukemia (AML), mainly through the “graft-versus-leukemia”
(GVL) effect, which leads to reduced risk of relapse. In Brazil,
intermediate risk AML patients are usually submitted to this
procedure if a matched sibling donor is available while
patients without a sibling donor are submitted to consolida-
tion chemotherapy.
Material (or patients) and methods: The aim of this study
was restrospectively compare the results of Allo-HSCT or
chemotherapy in intermediate risk AML patients in first
Complete Remission (CR1) at the Hematology Service and
Bone Marrow Transplantation from Hospital de Clínicas de
Porto Alegre, southern Brazil, from April 1st 1999 to October
1st 2014, with at least, one year follow-up after treatment.
Results: Among the 69 patients analyzed, 45 were submitted
to consolidation with chemotherapy (Intermediate risk AML –
non allo-HSCT) and 24 submitted to allo-HSCT (Intermediate
risk AML – allo-HSCT). The average age of Intermediate risk
AML – non allo-HSCT was 47.8 years old and Intermediate risk
AML – allo-HSCT was 35.5 years of age ( p40,001). There was
no difference regarding gender between the two groups. The
median follow-up in the non allo-HSCT was 1.1 years
(interquartile rage of 0.4 to 2.5) and in the allo-HSCT cohort
of patients was 2.7 years (interquartile rage of 0.4 to 5.5)
(P= 0.236). Survival in one year for the non allo-HSCT group
was 52.3% and 62.5% for the allo-HSCT. The 2 and 5 years
survival was 31.7% and 21.1% for the non-allo-HSCT and 58.3%
and 53.8% for the allo-HSCT, respectively. LongRank test
indicates a statistically significant difference in survival
between groups after 5 years, with hazard ratio (HR) for death
of 2.2 (IC95% 1.1–4.2)(P= 0.027), but when we adjust to age,
this association loses statistical significance (HR:1.6 95%CI:
1–1.1; P = 0.246).
Conclusion: Our results, in accordancy with the literature,
suggested a better survival rate for the group submitted to
allo-HSCT. However, despite loosing statistical significance
when adjusting for age, the adjusted Hazard Ratio (HR)
remains higher to the non allo-HSCT group. Although it can be
explained by the small number of the patients in our cohort,
identifying which patients will benefit from allo-HSCT is
increasingly challenging. With the advent of nonmyeloablative
conditioning as an alternative to older patients with comor-
bidities, better supporting therapy, better understanding of

molecular marker in risk classificantion, and based in our
experience, we need to be less conservative in indicating allo-
HSCT.
Disclosure of Interest: None declared.
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Fludarabine, melphalan and thymoglobulin followed by
early withdrawal of prophylactic immunosuppression can
be an alternative of standard myeloablative approaches in
adults allografted for acute lymphoblastic leukemia
L. Raida1,*, Z. Rusinakova1, R. Szotkowska1, A. Kuba1, E. Faber1,
I. Skoumalova1, P. Rohon1, T. Szotkowski1, J. Hubacek1,
K. Indrak1, M. Jarosova1, M. Divoka1, Z. Pikalova1, M. Novak1,
L. Novakova1, K. Langova2, T. Papajik1
1Dpt. of Hemato-Oncology, University Hospital and Faculty of
Medicine and Dentistry, Palacky University, 2Dpt. of Biophysics,
Faculty of Medicine and Dentistry, Palacky University, Olomouc,
Czech Republic

Introduction: Allogeneic stem cell transplantations (SCT) after
reduced intensity conditionings (RIC) in the patients with
acute lymphoblastic leukemia (ALL) can be associated with
higher risk of relapse comparing with the ones following
standard myeloablation (SMC). Therefore posttransplant
immunosuppression should be withdrawn early after RIC to
enhance graft-versus-leukemia (GVL) reaction. On the other
hand, the risk of severe graft-versus-host disease (GVHD) can
be reduced by in vivo T-depletion and promising pilot results
of such approach were already published (Raida et al.,
Neoplasma 2015; 62: 805-811). Presented study compared an
outcome after both transplant approaches (reduced and
myeloablative) in adults with high-risk ALL.
Material (or patients) and methods: 41 patients with ALL
and the median of age 29 (range, 19-58) years underwent
allogeneic SCT (all but one allografted with peripheral blood
stem cells). 21 recipients after RIC combining fludarabine
(150 mg/m2), melphalan (140 mg/m2) and thymoglobulin (4.0
or 4.5 mg/kg) followed by earlier withdrawal of immunosup-
pression (if there was no evidence of GVHD) were retro-
spectively compared with 20 ones after various SMC (CY-TBI
3x, BU-CY 15x, BU-MEL 2x). There were no differences between
these conditioning groups in the age and gender of recipients/
donors, use of related/unrelated donors, HLA and AB0 match,
CMV risk, primary disease characteristics and status including
pre- and posttransplant follow-up. The majority of SMC
allotransplants were performed before the year 2010 (80%
vs. 14%; P40.0001) and significantly higher numbers of
mononuclear cells in graft were given in this group (median
7.8 [range, 2.3-20.9] vs. 6.5 [range, 3.9-9.8] x108/kg; P= 0.03) as
well. Recipients with RIC and SMC began to taper immuno-
suppression on day +46 (range, 28-80) and +65 (range, 39-
100), respectively (P = 0.01). It was stopped on day +111
(range, 92-126) and +161 (range, 58-258), respectively
(P = 0.05). Regimen-related toxicity (RRT), engraftment, acute
and chronic GVHD, non-relapse mortality (NRM), relapses,
event-free (EFS) and overall survival as the major parameters
of patients’ outcome were compared in both groups.
Results: Mucosal, gastrointestinal and liver RRT were more
pronounced after SMC (P= 0.009, P = 0.001 and P = 0.008,
respectively). All recipients engrafted and there were found no
significant differences between analyzed conditioning groups.
Lower cumulative incidence of acute (19% [95%CI 2-36%] vs.
54% [95%CI 31-77%]; P = 0.03), chronic GVHD (14% [95%CI 0-
29%] vs. 60% [95%CI 31-87%]; P= 0.009) and NRM (6% [95%CI
0-16%] vs. 64% [95%CI 39-89%]; P= 0.002) were observed after
RIC. Despite statistically comparable cumulative incidence of
relapse (20% [95%CI 2-38%] vs. 37% [95%CI 11-62%]; P = 0.3),
low NRM after RIC resulted in higher probability of 2-year EFS
(74% [95%CI 55-94%] vs. 42% [95%CI 20-64%]; P = 0.01) and OS
(94% [95%CI 84-100%] vs. 50% [95%CI 27-72%]; P = 0.003).
Conclusion: It may be assumed that RIC combining fludar-
abine, melphalan and in vivo T-depletion with thymoglobulin
followed by early withdrawal of prophylactic posttransplant
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immunosuppression is an effective approach and should be
considered in the patients allografted for ALL.
Disclosure of Interest: Supported by the grant IGA-LF-2015-
001 of Palacky University in Olomouc. None declared.
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Role of DNMT3A mutations in intermediate-risk acute
myeloid leukemia patients: association with prognosis and
treatment strategies
M. I. Prieto-Conde1,*, M. Alcoceba1, C. Jiménez1, M. García-
Álvarez1, M. E. Sarasquete1, A. Balanzategui1, M. Hernández-
Ruano1, R. Corral1, L. Marín1, F. Ramos2, P. Giraldo3, A. Bárez4, N.
C. Gutiérrez1, R. García-Sanz1, M. González-Díaz1, M. C. Chillón1
1University Hospital of Salamanca-IBSAL, Salamanca, 2Hospital
de León and Ibiomed, León, 3Hospital Miguel Servet, Zaragoza,
4Hospital Nuestra Señora de Sonsoles de Avila, Ávila, Spain

Introduction:Mutations impacting epigenetic mechanisms, such
as DNMT3A mutations, are recurrent in acute myeloid leukemia
with intermediate-risk karyotype (AML-IR), although their prog-
nostic value remains unclear. The prospective determination of
DNMT3A mutations may provide an important step forward
individualized therapies using hypomethylating agents or high-
dose daunorubicin. However, the clinical benefit of allogeneic
stem cell transplantation (HSCT) has not been established.
Aims: 1) To evaluate the incidence of DNMT3A mutations, their
prognostic impact as well as the interaction with other
molecular markers in AML-IR patients; 2) To determine if
allogeneic HSCT in first remission improves the outcome of
patients with somatic mutations in the DNMT3A gene.
Material (or patients) and methods: A cohort of 127 patients
with AML-IR (median age 55 years) (PETHEMA AML-99-2010).
Analyses of DNMT3A mutations (exons 10 to 23) were
characterized by direct sequencing in diagnostic bone marrow
(BM) samples. One hundred and thirteen patients (89%)
achieved complete remission (CR) and 72 of them underwent an
allogeneic bone marrow HSCT, 58 in first remission.
Results: Of the 127 patients included in this study, 36 (28%)
had mutations in DNMT3A (25 had R882 mutations and
11 other missense mutations). DNMT3A mutations were
frequently detected in FLT3-ITD mutated patients (48% vs.
21%, P = 0,007). No significant differences were found in both

groups with regard to age, WBC counts or BM blast
percentages. The median follow-up time was 693 days (range,
28-4.610). AML-IR patients with R882 mutations had shorter
relapse-free survival (RFS) (21% vs. 78%, P = 0,013) at 5 years
than the non-mutated subgroup (n=80) (Figure 1a). We next
examined the relapse risk after allogeneic HSCT in first CR in
order to elucidate if poor outcome of DNMT3A mutations was
overcome. Again, DNMT3A R882 mutations identified a
population of patients with substantially shortened RFS at 5
years (42% vs. 73%, P= 0,031) (Figure 1b). In multivariate
analysis, only FLT3-ITD mutations ( p40.0001) had a negative
prognostic impact on RFS.
Conclusion: 1) R882 mutations in DNMT3A identify a subgroup
with poor prognosis in the intermediate-risk group. 2)
Although based on small numbers of patients, these data
suggests that mutations in DNMT3A identify a significant
fraction of HSCT recipients with poor survival, for whom
alternatives to standard transplantation options should be
considered.
Disclosure of Interest: None declared.
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Minimal Residual Disease Analysis by Flow Cytometry in
Patients with Acute Myeloid Leukemia Before and After
Allogeneic Hematopoietic Stem Cell Transplantation
Y. Georgieva1, A. Michova1, P. Ganeva2, Y. Petrov2, B. Spassov2,
G. Balatzenko3, G. Arnaudov2, G. Mihaylov2, M. Guenova1,*
1Laboratory of Hematopathology and Immunology, 2Hematol-
ogy Clinic, 3Laboratory of Cytogenetics and Molecular Biology,
National Specialised Hospital for Active Treatment of Hemato-
logical Diseases, Sofia, Bulgaria

Introduction: Allogeneic stem cell transplantation (ASCT)
appears to be a treatment of choice in patients with
intermediate-risk and high-risk acute myeloid leukemia
(AML). Many studies show that the prognosis and clinical
outcome in these patients was assessed by detection of
minimal residual disease (MRD) in the bone marrow by
multicolour flow cytometry both before and after ASCT.
The aim of the study was to evaluate the clinical relevance
of the level of residual leukemic cells in the bone marrow of
AML patients before and at day 100+ after ASCT defined by
8-colour flow cytometry.
Material (or patients) and methods: In the present study, 28
patients with AML who received ASCT at the National
Haematology Hospital, Sofia were included. The patients’
cohort comprised 19 males (68%) and 9 females (32%) at a
median age of 41 (ranging 22-59). Transplantation from
related donors was performed in 14 patients and from
unrelated – in 14. The level of MRD was determined by 8-
colour combinations of monoclonal antibodies matching the
patients’ specific phenotypes and flow cytometry (FACSCanto
II, BD) before ASCT and at day 100. Patients were stratified into
two groups, according to the MRD level – a “low MRD” group
with MRD levelo0,1% of bone marrow nucleated cells, and a
“high MRD” group with residual leukemic blasts 40,1%. The
following events were recorded and included in the analysis:
conditioning regimen, peripheral cell engraftment, acute (a)
GvHD, viral reactivation and deaths. Overall survival (OS) was
defined as the time from transplantation until death,
irrespective of the cause; and Disease-free survival (DFS) – as
the time to relapse/recidive.
Results: MRD was evaluated prior to ASCT in 27 pts. In 10/27
pts (36%) the quantity of residual leukemic blasts was o0,1%,
and in 17/27pts (60%): 40,1% (ranging 0,004%435%). The
MRD evaluation at day 100+ after ASCT revealed levels o0,1%
in 21/28 pts (75%), and only 7pts (25%) 40,1% (ranging
0-2,9%). Importantly, 11 pts, in whom the MRD prior to
transplantation was high 40,1%, converted to the “low MRD”
grouPo0,1% at day 100, while one “low MRD” patient
become positive after transplantation and presented with
clinical relapse. The amount of residual leukemic cells before
transplantation did not correlate with engraftment, the donor
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type, aGvHD, OS and DFS, while low MRD levels o0,1% at day
100+ were associated with longer DFS (log rank P = 0,05) and
OS(log rank P = 0,003).
Conclusion: MRD evaluation of bone marrow samples in AML
patients at day 100+ after ASCT using multiparameter flow
cytometry provides additional clinically relevant information
and can be recommended in the follow up panel.
Disclosure of Interest: The study was partially supported by
the National Science Fund. Y. Georgieva: None declared,
A. Michova: None declared, P. Ganeva: None declared, Y. Petrov:
None declared, B. Spassov: None declared, G. Balatzenko: None
declared, G. Arnaudov: None declared, G. Mihaylov: None
declared, M. Guenova Funding from: Novartis, Amgen,
Genzyme, Gylead (lectures, advisory boards).

P327
Salvage therapy must not delay allogeneic hematopoietic
stem cell transplantation for acute myeloid leukemia
patients in primary induction failure
M.-P. Ledoux1,*, C. Fohrer-Sonntag1, E. Toussaint1, L.-M. Fornecker1,
S. Natarajan-Ame1, K. Bilger1, B. Lioure1
1Hematology, Hôpitaux Universitaires de Strasbourg, Strasbourg,
France

Introduction: Response to first induction chemotherapy is a
strong prognostic factor in patients with newly diagnosed
acute myeloid leukemia (AML) eligible for intensive treatment.
Primary Induction Failure (PIF) leads to an escalation of
therapeutic means, the benefit of which remains controversial.
Allogeneic hematopoietic stem cell transplantation (HSCT)
appears to be the most appropriate consolidation treatment to
lower relapse risk but its timing is still a challenge: disease-free
(DFS) and overall survivals (OS) are known to be better if
allogeneic HSCT is done in complete remission (CR), but earlier
transplant is usually associated with a better outcome. These
two conditions cannot be met in PIF AML.
Material (or patients) and methods:We therefore conducted
a retrospective monocentric study analyzing the outcome of
all adult patients with newly diagnosed AML in Strasbourg
University Hospital between 2002 and 2014 and failing to
achieve remission after first induction.
Results: Of 704 AML patients, 394 (56.0%) received intensive
chemotherapy, and 90 (22.8%) were considered PIF. Sixty-
three of these patients (70.0%) received further intensive
treatment, enabling a median OS of 418 days, compared to
65 days for patients on palliative care and 253 days for
patients receiving hypomethylating agents only ( p40.001).
Salvage chemotherapy led to CR in 40% of patients, and those
having received an allogeneic HSCT while still on CR reached a
median OS of 2068 days, with a three year survival of 57.4%.
Patients in CR after salvage therapy but who were not
subsequently transplanted had a median OS of only 551 days.
Patients receiving more than one salvage chemotherapy
before being transplanted had a median OS of 418 days,
compared with 467 days for patients who were transplanted
while refractory without or after only one salvage therapy
(P= 0.7).
Among the 23 patients still refractory at transplantation,
allogeneic HSCT eventually led to remission in 20 patients
(87%), but with a high subsequent relapse rate. Allogeneic SCT
in refractory patients leads to a median OS of 467 days, with
three-year survival reaching 25.6%.
On the whole, the three-year survival rate of the 38 patients
who received an allogeneic HSCT was 39.5% compared with
2% for the 52 patients who did not undergo transplantation.
Conclusion: Continuing intensive treatment of AML after
primary induction failure is still the better therapeutic option
in terms of survival for fit patients: we have observed that it
can result in prolonged survival, and perhaps cure, for roughly
a quarter of them, supporting this approach. However,
considering our data, receiving more than one salvage
chemotherapy doesn’t appear to lead to a better outcome
and may impair the rate of allogeneic SCT. This might

eventually affect the outcome of refractory patients, since
allogeneic HSCT is a crucial step in their management.
Although survival is consistently lower for patients lacking
CR, allogeneic SCT for refractory patients still offers prolonged
survival to a significant proportion of PIF AML patients in spite
of their initial dismal prognosis.
References: Othus M. et al., Biol Blood Marrow Transplant
2015; 21(3):559-64.
Schmid C. et al., Blood, 2006; 108(3):1092-9.
Duval M., J Clin Oncol, 2010; 28(3):3730-8.
Disclosure of Interest: None declared.
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Atg Plus Cyclosporine in Aplastic Anemia Patients
Unresponsive to A First Immunosuppresive Therapy
Course
C. Vallejo1,*, A. J. González2, P. Montesinos3, S. Brunet4, J. L. Díez5,
J. de la Serna6, A. Rosell7, B. Cuevas8, B. Xicoy9, L. Yáñez10 on
behalf of Pethema-GETH
1Hematopoietic Transplant Unit, University Hospital of Donostia,
Donostia / San Sebastián, 2Hematología, Hospital Universitario
Central de Asturias, Oviedo, 3Hematología, Hospital Universitario
La Fe, Valencia, 4Hematología, Hospital Universitario Sant Pau,
Barcelona, 5Hematología, Hospital Universitario Gregorio
Marañón, 6Hematología, Hospital Universitario 12 de Octubre,
Madrid, 7Hematología, Hospital Universitario V. Victoria, Málaga,
8Hematología, Hospital Universitario de Burgos, Burgos, 9Hema-
tología, Hospital Universitario Germans Trias i Pujol, Badalona,
10Hematología, Hospital Universitario M. de Valdecilla, Santan-
der, Spain

Introduction: aplastic anemia (AA) is a life-threatening
hematological condition. Immunosuppressive therapy (IST)
with ATG plus cyclosporine A (CsA) is usually employed for
patients non-candidate for first line allo-HSCT. The reported
overall response (OR) to 1st course of IST has ranged from 37%
to 80%, with around half of them complete responses (CR).
Response rate after a 2nd IST in patients unresponsive to a first
course has been published to be of 77% (Di Bona, British
Journal of Haematology 1999). The aim of this study was to
know the chances and timing of response of AA patients
receiving a 2nd IST course.
Material (or patients) and methods: a total of 50 AA patients
received a second IST course with ATG plus CsA during the
2000-9 decade in several Spanish centers. The characteristics
of the series are shown in table 1. The type of ATG received by
the majority of patients was Thymoglobuline at first (76%) and
second course (82%); the median dose was generally higher
after the 2nd compared to the 1st IST course (3.5 versus 2.5 mg/
kg/day/5 days).
Results: overall responses at 3, 6 and 12 months were 38.8%,
49.0%, and 55.3%, respectively. Complete responses at 3, 6
and 12 months were 0%, 4.3%, and 14.9%, respectively. Six
patients (12%) died during the first year after the 2nd IST, the
majority of them (5 out of 6) from infections. Five patients
underwent allo-HSCT after failing the 2nd course, two of which
are alive at last visit.
Conclusion: 1) In our experience, responses after a 2nd IST
course (49% at 6 months), although lower than previously
reported (77%), are high enough to be considered a
therapeutic choice for some patients. 2) As a consequence,
we suggest that the decision-making process for the rescue
treatment of AA patients unresponsive to first line IST should
be performed in an individual basis, and include: an alternative
donor HSCT, a 2nd course of IST, and the employ of new drugs
as Eltrombopag (alone or combined with ATG/CsA).
Disclosure of Interest: None declared.

S287



P330
Autologous cord blood transplantation for the treatment
of childhood severe aplastic anemia
E. N. Ioannidou1,*, A. Paisiou1, I. Peristeri1, C. M. Vadikolia1,
K. Zisaki1, K. Kaisari1, P. Eutuxia1, T. Maria1, G. Vessalas1,
E. Gousetis1, V. Kitra1, S. Graphakos1
1ELPIDA Stem Cell Unit, St Sophia Hospital for children, ATHENS,
Greece

Introduction: Severe aplastic anemia is a rare disease in
childhood. First line treatment depends on patient age, the
availability of a matched sibling donor and the severity of the
disease. Since there is an available matched sibling donor,
allogeneic transplantation is the preferred treatment. If no
matched sibling donor is available, immunosuppressive
treatment consisting of antithymocyte globulin and cyclos-
porin is the therapeutic option. However, if there is no
response to immunosuppressive treatment, hematopoietic
stem cell transplantation (HCT) with an alternative donor
should be performed.Cord blood is used for unrelated
allogeneic stem cell transplantation, however there are a few
reports of successful autologous cord blood transplantation in
patients with SAA.
Material (or patients) and methods: We describe 2 cases
with SAA treated successfully with autologous cord blood
transplantation.Patient 1: A 15 month male infant was
diagnosed with severe aplastic anemia (SAA). SAA was
considered secondary to H1N2 infection. No matched sibling
donor was found, however autologous cryopreserved cord
blood was available for the infant and autologous cord blood
transplantation was considered feasible for the patient. The
conditioning regimen consisted of Cyclophosphamide+ATG
with Cyclosporine A for immunosuppression. Cellularity of the
graft: mononuclear cells: 1,6 x 107/Kg, CD34: 1,6 x 105/Kg).
There was successful engraftment with neutrophils4500/μL
on day27 and platelets4 20.000/μL on day37. With a follow

up of three years the patient is well with normal hematopoi-
esis.Patient 2: A 2-year old male was diagnosed with SAA
3 months after vaccination. As there was no matched sibling
donor for the patient, he was given immunosuppressive
treatment with ATG and Cyclosporine A with no response so
he was referred to our unit for further treatment. Since there
was cryopreserved autologous cord blood available, this graft
was given to the patient. The conditioning regimen included
Cyclophosphamide+ATG with Cyclosporine A for immunosup-
pression. Cellularity of the graft: mononuclear cells: 3,8x 107/
Kg, CD34: 1,25x 105/Kg. There was successful engraftment with
neutrophils4500/μL on day29 and platelet 420.000/μL on
day27. Three years after transplantation the patient has full
hematological and immunological recovery.
Results: Cryopreserved autologous cord blood for personal
use is not indicated for transplantation with the only exception
of SAA in childhood.
Conclusion: Under certain circumstances and when a
matched donor is not available autologous cord blood
transplantation could be a successful therapeutic option for
patients with SAA.
Disclosure of Interest: None declared.

P331
Immune reconstitution in children with severe aplastic
anemia post allogeneic peripheral hematopoietic stem cell
transplantation
I. W E1,*, T. H2, M. S1, A. D2

1Pediatrics, Faculty of Medicine, Ain Shams University, 2Clinical
Pathology, Faculty of Medicine,Ain Shams University, Cairo, Egypt

Introduction: The main goal of transplantation for severe
aplastic anemia (AA) is to achieve successful engraftment.
Delays in immune reconstitution (IR) following HSCT signifi-
cantly limit the success of transplantation and increase the risk
of infection. Graft rejection remains a significant problem
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in AA transplants. Regular monitoring post transplant for
chimerism status may help to identify patients at increased
risk of graft rejection.
Material (or patients) and methods:: IR was assessed in 11
children with severe AA who received allogeneic HSCT from
fully matched sibling donors between April 2011 and June
2014. Their median age was 9 years with a range of (3.5-14
yrs). Five were females and 6 were males. All were
transplanted using a conditioning regimen of Cytoxan
200 mg/kg and ATG Fresenius 60 mg/kg. GVHD prophylaxis
included cyclosporine and methotrexate. All patients received
PBSCT in a dose of 7 × 106 CD34+ cells/kg body weight. They
were monitored for neutrophil engraftment and for chimerism
status at 1,3,6,9,12,15,18 months. Quantification of T- and
B-cell lymphocyte subsets by flow cytometry and measure-
ment of immunoglobulins IgM, IgG and IgA were done at 6,12,
and 18 months.
Results: The median duration of follow up was 2 years
(range1.5–4.5 years). Neutrophil engraftment occurred after a
median time of 15 days (range 13-18 days). All patients were
engrafted except one who initially engrafted and then had
early graft rejection. Ten patients showed complete donor
chimerism status throughout their post HSCT period. Patient
with graft rejection showed MC at 1 and 3 months (25%410%
donor cell). Cell lineage specific chimerism ensured decreasing
chimerism level. There was a wide range of CD3, CD4 and CD8
T cell numbers/μl blood. Mean Levels of CD3+ T cells were
(795 ± 470), (1157 ± 495), and (1696 ± 531) at 6, 12, and
18 months. NK (CD56+/16+) cells recovered in all patients by
6 months. The mean NK at 6, 12, and 18 months were
(100 ± 34), (83 ± 38), and (99 ± 49) respectively. Mean CD8 was
highest at 6 months (527 ± 274). CD8 recovered by 6 months
in all patients. Mean CD4 was (195 ± 118), (316 ± 165) and
(487 ± 237) at 6, 12, and 18 months. It remained low in 7/10
patients up to 18 months and normalized in 3 patients at 2
years. Mean CD4/CD8 ratio remained below one up to
18 months. The ratio exceeded 1 in only 4/10 patients. Mean
CD19 B cells were (118 ± 29), (170 ± 32), and (204 ± 55) at 6, 12,
and 18 months respectively. Normal IgG and IgM developed in
60% of children by 6 month post transplant while IgA did not
normalize in half of the patients up to 18 months.
Conclusion: Immune reconstitution in NK, CB19 B cell, CD3 T
cell, and CD8 T cell, as well as IgM and IgG immunoglobulins
production were early and complete by one year.Young age,
use of ATG and absence of cGVHD might be responsible
besides the presence of complete chimerism.
Disclosure of Interest: None declared.
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Incidence and epidemiology of aplastic anemia. A
retrospective study of the Northern Society of Hematology
(ASOVASNA)
I. Lopez Oreja1,*, I. Amarika2, R. A. Diez3, P. Arregui4, J. Zubicaray1,
A. N. Bizjak1, N. Robado1, A. Urquia1, T. Carrascosa2,
J. M. Guinea3, I. Ezpeleta4, M. Araiz1, C. Vallejo1
1Hematology, Osakidetza, Donostia, 2Hematology, Osakidetza,
Galdakao, 3Hematology, Osakidetza, Vitoria-Gasteiz, 4Hematol-
ogy, Osasunbidea, Pamplona, Spain

Introduction: Aplastic anemia (AA) is a rare, and life-threatening
hematological disease. It is known that its incidence and
prevalence might vary substantially among different geographic
regions, and its presentation has been sometimes linked to
environmental exposures. Montané et al reported an incidence of
2.34 per million inhabitants per year in the metropolitan area of
Barcelona (Haematologica 2008). Aim: to know the incidence and
epidemiology of AA in a well-defined population.
Material (or patients) and methods: Four general hospitals
from the provinces of Álava, Guipúzcoa, Navarra, and Vizcaya,
that cover together a population of around 1.97 millions
inhabitants, participated in this study. All the patients
diagnosed with AA were included. Data bases of the

Hematology, Pathology, and Pharmacy Departments were
used as a source of information.
Results: During the period of time 2006-2015, 49 new cases
were identified (2-8 cases/year). Incidence of AA was 2.49 per
million inhabitants per year. Median age at diagnose was 51
years old (10-85), and gender was distributed almost equally
between female and male. Almost half of the cases were
severe or very severe, and 70% of the patients had transfusion
needs. The most frequently employed approach at first line
was immunosuppressive therapy with ATG/cyclosporine A
(CsA) (65.3%). With a median follow-up close to four years, two
thirds of the patients were alive.

N=49

Period of time 2006-2015
Age (years) (median; range) 51 (10-85)
Gender (female/male) 25/24
Severity of the disease (very severe and
severe/moderate)

23 (46,9%) / 26
(53.1%)

Transfusion needs (yes/no/unknown) 34/11/4
First line treatment ATG/CsA: 32

(65.3%)
Allo-HSCT: 6

(12.2%)
Others: 11
(22.5%)

Survival at last visit 65.3%
Follow-up (months) (median; range) 47 (3-114)

Conclusion: 1) We found an incidence of AA of 2.49 new
cases/year; 2) No differences in gender were found; 3) ATG/
CsA was the most frequently employed first line therapy; 4)
Mortality of AA is still important and there is room for
improvement with new therapeutic approaches.
Disclosure of Interest: None declared.
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Outcome of Allogeneic Stem Cell Transplantation for
Severe Aplastic Anemia in Lebanon
K. M. Ghanem1,2,*, M. Kharfan-Dabaja2,3, H. El-Solh1,2, N. Hariss1,2,
N. Kreidieh2,4, R. Nehme2,3, S. Muwakkit1,2, R. Saab1,2,
A. Bazarbachi2,3, M. R. Abboud1,2
1Department of Pediatrics and Adolescent Medicine, 2Bone
Marrow Transplantation Program, 3Department of Internal
Medicine, 4Department of Pathology and Laboratory Medicine,
American University of Beirut, Beirut, Lebanon

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (ASCT) from a matched sibling donor is the treatment of
choice for severe aplastic anemia. In developing countries, the
limitations include the high cost of the transplant and the
post-transplant care and the lack of stem cells banks which
eliminates the possibility of unrelated donors. In this abstract,
we review the experience with transplant for constitutional
and acquired aplastic anemia at our center.
Material (or patients) and methods: A retrospective chart
review of all patients diagnosed with severe aplastic anemia
who underwent ASCT between August 2005 and August 2015
at American University of Beirut Medical Center was
performed.
Results: 24 patients (13 children and 11 adults) with severe
aplastic anemia underwent ASCT. 22 donors were fully-matched
siblings; the remaining 2 patients received bone marrow from
HLA-high-resolution-matched first cousin and mother. Seven
patients had received immunosuppressive therapy (IST) prior to
transplant. Conditioning regimens included Cyclophosphamide/
ATG/Fludarabine in 20 patients as per Bacigalupo A et al(1), TBI
was added to the regimen in 9 adults and one adolescent.
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Cyclophosphamide/ATG/Busulfan was used in 1 patient whereas
high dose cyclophosphamide and ATG were used in 3 patients
before 2008. Median duration required for neutrophil engraft-
ment was 21.5 days (15-38 days). Engraftment was slower in the
regimen without Fludarabine (median 32.5 vs 20.3 days). One out
of three patients did not engraft in this group. The stem cell
source was bone marrow in 16 patients (66%) and mobilized
peripheral blood stem cells in 8 patients (34%). The stem cell
source did not affect the engraftment and the GvHD incidence.
GvHD prophylaxis consisted of cyclosporine with either MMF or
methotrexate. Acute GVHD was seen in two cases (8.3%) and
chronic GVHD in one case (4%). The only risk factor contributed
to GvHD incidence was the non-sibling donor. CMV reactivation
was reported in 3 cases while CMV disease in one case. EBV
reactivated in 2 cases. Invasive aspergillosis occurred in one case
and was the cause of mortality. BK virus hemorrhagic cystitis was
reported in one case. One patient developed donor cell precursor
B-cell acute lymphoblastic leukemia 2 years after transplant. The
complete remission rate was 92%. After a median follow-up of
23 months (4-60 months), the 2-year overall survival rate was
82% and the 2-year event-free survival rate was 72%. The main
cause of death was infection.
Conclusion: Stem cell transplantation utilizing fludarabine
based regimens was effective first line treatment for severe
aplastic anemia and was associated with improved
engraftment.
References: 1. Bacigalupo A, Locatelli F, Lanino E, et al.
Fludarabine, cyclophosphamide and anti-thymocyte globulin
for alternative donor transplants in acquired severe aplastic
anemia: a report from the EBMT-SAA Working Party. Bone
Marrow Transplant. 2005 Dec;36(11):947-50.
Disclosure of Interest: None declared.
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Impact of new DMAs on the safety profile of patients
undergoing autologous haematopoietic stem cell
transplantation for Multiple Sclerosis
C. Innocenti1,*, A. Barilaro2, A. Fani1, A. Mariottini2, L. Massacesi2,
A. M. Repice2, R. Saccardi1
1Hematology Dept, 2Neurology Dept, Careggi University Hospital,
Florence, Italy

Introduction: Various innovative Disease Modifying Agents
(nDMAs) have been approved in the last ten years for the
treatment of Multiple Sclerosis (MS). Autologous haematopoietic
stem cell transplantation (aHSCT) was proposed as clinical option
for aggressive MS forms unresponsive to approved therapies; the

safety profile of aHSCT following the administration of new DMAs
has not been assessed yet. We analyzed a series of nDMAs-
treated patients who underwent aHSCT in our Center; the clinical
outcome was compared with other patients who were
transplanted after failure of conventional treatments (cDMAs)
which were used as internal controls.
Material (or patients) and methods: Patients with highly
active MS forms transplanted after failure of at least one line of
DMAs or DMAs’ withdrawal were included in this study.
Washout intervals between treatment and HCST varied
according to the DMA. The frequency of adverse events after
aHSCT was compared in the two groups. Peripheral Blood
Stem Cells (PBSCs) were mobilized by Cyclophosphamide 4 g/
sqm+G-CSF; all patients were conditioned with BEAM plus
rabbit ATG. Both haematological and neurological follow-up
were assessed according to standard policies.
Results: Sixteen MS patients (13 RR, 3 SP) previously treated
with nDMAs and 28 controls (11 RR, 16 SP, 1 PP) previously
treated with others DMAs were included. The median EDSS
disability score at HSCT was 4.5 for the nDMAs group and
6.0 for the controls (P= 0.069 Mann-Whitney). The median
disease duration before aHSCT was respectively 11.6 years and
11.3 years (P = 0.76 Mann-Whitney). Full data are reported in
table 1. Hematopoietic engraftment and neurological outcome
were similar in the two groups; after stratification on the MS
form. nDMAs-treated patients showed a higher incidence of
infective events requiring hospitalization within twelve
months after transplant (5/16 vs 0/28, p value = 0.003); in
particular, 7 bacterial pneumonias were observed in nDMAs
group, whilst none in the control group. A significant
association to Natalizumab (NTZ) treatment was shown: all
patients who developed pneumonia had previously received a
median of 23 (range 2-30) NTZ administrations, with a median
wash out period of 15 months (range 5-45). NTZ was variously
associated to others DMAs. No differences in the incidence of
CMV and EBV viral reactivations were shown. No transplant
related mortality was reported.
Conclusion: In this cohort of MS patients who underwent the
same transplant technology, we observed a trend to a higher
incidence of infection-related adverse events in patients who
had received innovative DMAs, with special reference to
Natalizumab. The size of the sample and clinical heterogeneity
at HSCT prevent to draw any conclusions; however, these data
support the need of a careful monitoring of the clinical
outcome in the years following HSCT in patients who had
received innovative DMAs before the transplant.
Disclosure of Interest: None declared.
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Major Amelioration of Immune Deficiency and
Autoimmunity by Reduced Intensity Unrelated Donor
Transplantation in Siblings with Heterozygous Gain of
Function Mutations of PIK3CD
C. Steward1,*, K. Wilson2, W. Ingram2, S. Groves3, J. Moppett1,
M. Cummins1, J. Cornish1, P. Breslin1, P. Connor4, S. Jolles5
1Bristol Royal Hospital for Children, Bristol, 2Department of
Haematology, University Hospital of Wales, Cardiff, 3School of
Cellular and Molecular Medicine, University of Bristol, Bristol,
4University Hospital of Wales, Cardiff, United Kingdom, 5Depart-
ment of Immunology, University Hospital of Wales, Cardiff,
United Kingdom

Introduction: Disease due to autosomal dominant, gain of
function (GOF) mutations in the PIK3CD gene encoding PI3K
p110δ was first described in 2013. Features include combined
immune deficiency characterised by recurrent chest and sinus
infections, lymphadenopathy (LN), hepatosplenomegaly (HS)
and mucosal lymphoid aggregates, lymphopenia, elevated
IgM, poor mitogen responses, CMV and EBV viraemia and
malignant lymphoproliferation. We describe the 3 and 8 year
follow-up of unrelated donor transplants in two siblings which
significantly ameliorated the manifestations of this complex
disease.
Material (or patients) and methods: Both patients have a
previously described c.1246 T4C; p.Cys416Arg mutation of
PIK3CD associated with HyperIgM syndrome and a variety of
non-Hodgkin lymphomas1. UPN1 presented at 10 months
with failure to thrive, LN, HS, pancytopenia, hypocellular
bone marrow, low IgG with elevated IgM and was commenced
on immunoglobulin supplementation. At 2 years RSV pneu-
monia necessitated ventilation. He also had marked cervical
LN, chronically elevated IgA (≤ 29.3 g/L), elevated CD4+CD8+
dual positive T-cells (12%), recurrent dacryoadenitis and
gross splenomegaly requiring splenectomy. LN controlled
well with ciclosporin (CSA) therapy but subsequent complica-
tions included development of multiple autoantibodies
(ANA, ANCA, SMA, anti-mitochondrial), AIHA, hepatitis, bronch-
iectasis, focal segmental glomerulosclerosis and colitis neces-
sitating protracted inpatient TPN. His sister UPN2 had
numerous problems with chest, ear and sinus infections,
oronasopharyngeal lymphoid proliferation, LN, progressive
panlymphopaenia, hypogammaglobulinaemia, autoantibody
formation, recurrent shingles, progressive food intolerance
with elevated IgE, and eczema.
Results: UPN1 underwent 10/10 MUD BMT following fludar-
abine (Flu), melphalan and Alemtuzumab (Alem) at 9 yrs but
developed primary graft rejection. Enteropathy necessitated
second BMT from an alternative 10/10 MUD at 15 yrs following
treosulfan 36 g/m2, Flu 150 mg/m2, Alem 0.9 mg/kg with CSA
for GVHD prophylaxis. CD34-selected PBSC top-up was
required due to ongoing transfusion requirements at 6 months

post-BMT, resulting in transfusion independence and sus-
tained full donor chimerism; mild anaemia secondary to
compensated haemolysis persists at 8yrs post-BMT. HyperIgM
resolved and IgA is minimally elevated. UPN2 underwent
uncomplicated 9/10 MUD PBSC transplant at 22 yrs following
Flu 160 mg/m2, iv Busulfan 12.8 mg/kg and Alem 1 mg/kg
conditioning with MTX/CSA GVHD prophylaxis and is a full
donor chimera at 3 yrs post-BMT. Both patients were able to
cease immunoglobulin substitution and immune suppression,
infection rates have fallen radically, gammopathy has resolved
and autoantibodies have steadily decreased. They now only
require annual hospital review.
Conclusion: Despite severe pre-transplant morbidity these
siblings with PIK3CD GOF mutations tolerated reduced
intensity transplantation well, with major amelioration of
immune deficiency, lymphocyte / immunoglobulin dysregula-
tion and autoimmunity.
References: Crank MC et al. Mutations in PIK3CD can cause
hyper IgM syndrome (HIGM) associated with increased cancer
susceptibility. J Clin Immunol (2014) 34:272-276.
Disclosure of Interest: None declared.
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Immune characterization of Ibrutinib therapy following
alloHCT that provides GVL benefit without GVHD
D. Miklos1,*, C. Ryan1, B. Sahaf1
1Medicine - BMT, Stanford University, Stanford, United States

Introduction: Ibrutinib is FDA approved as effective second-
line therapy for Chronic Lymphocytic Leukemia (CLL), and we
have previously reported ibrutinib provided safe long-term OS
for 16 CLL patients who relapsed following allogeneic
hematopoietic cell transplantation and were treated on PCYC
clinical trials (Miklos et al. ASBMT 2015). CLL responses
occurred in association with conversion to full donor T cell
chimerism achieving MRD negative responses (Ryan et al ASH
2015). Ibrutinib irreversibly inhibits both Bruton’s tyrosine
kinase (BTK) in B cells and interleukin-2-inducible kinase (ITK)
in T cells. These observations led us to hypothesize that
ibrutinib ITK inhibition is augmenting the graft-versus-
leukemia (GVL) benefit by depleting Th2 skewed T cells while
augmenting cytotoxic CD8 cells providing anti-tumor Graft-v-
leukemia (GVL) benefit.
Material (or patients) and methods: Thus far, 12 alloHCT
patients with relapsed CLL are receiving Ibrutinib 420 mg daily
with prospective blood samples collected on an IRB-approved
research protocol. Here we present blood immune phenotype
characterization for 6 patients with at least 9 months follow-up.
Results: B cell summary shows that Ibrutinib rapidly depletes
CLL and CD19+CD38+CD27+IgD+ cells, previously described
as pre germinal center (preGC), which have been shown to
associate with cGVHD. In contrast, CD19+CD27+IgD-CD38-
memory cells are abundant and persist throughout Ibrutinib
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therapy as does total IgG.T cell summary included 15
antibodies overall. Total CD3+CD8+ T cell frequency is
unchanged at frequencies averaging 630 cells /ul. In contrast,
CD4 T cells are 50% reduced by 6 months Further analysis of
CD4 intracellular promoter stains shows a 75% reduction of
GATA3 expressing Th2 while in contrast Tbet Th1 CD4 cells
remain unchanged. The CD45RA and CD45RO staining of CD4
T cells showed no relative change comparing memory and
naïve phenotypes (not shown). In addition, initiation of
ibrutinib causes an immediate depletion of CD4+CXCR5+BCL6
follicular T cells from circulation. CD4+CD25hi CD127-T-
regulatory cells are expectedly infrequent and persist follow-
ing Ibrutinib therapy.
Conclusion: This first comprehensive immune assessment of
ibrutinib therapy following alloHCT demonstrates a dramatic
depletion of Th2 cells and T follicular helper cells while CD8
T cells and Tbet+ Th1 cells persist. This reduction of T follicular
helper cells and preGC B cells may benefit chronic GVHD
patients as we are currently testing in a Phase I/II trial of
Ibrutinib for steroid refractory cGVHD (NCT02195869). Ibrutinib
therapy following alloHCT is well-tolerated with few infectious
complications possibly due to persistent memory B cells and
cytotoxic CD8 T cells. These persistent CD8 T cells may provide
GVL benefit with observed conversion to full donor T cell
chimerism and CLL MRD eradication. These results support
clinical trials of ibrutinib maintenance following alloHCT
testing GVL augmentation and cGVHD prevention.
Disclosure of Interest: None declared.
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Improved outcome after T-cell depleted allogeneic
hematopoietic stem cell transplantation for myelofibrosis
F. Simonetta1,*, A. Casini1, M. Wilk2, M. Ecsedi3, M. Andres2,
S. Gerull3, S. Masouridi-Levrat1, Y. Beauverd1, B. Mohty1,
C. Bucher3, M. Stern3, M. Manz2, G. Nair2, U. Schanz2, J. Passweg3,
Y. Chalandon1
1Division of Hematology, Geneva University Hospitals, Geneva,
2Division of Hematology, Zurich University Hospital, Zurich,
3Division of Hematology, Basel University Hospital, Basel,
Switzerland

Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (HSCT) is currently the only curative treatment option for
patients with myelofibrosis (MF) although it is still associated
with significant morbidity and mortality related to transplant
complications, namely Graft-versus-Host-Disease (GvHD). In
vivo and ex vivo T-cell depletion (TCD), including use of anti-
thymoglobulin (ATG) or alemtuzumab, could contribute to
prevent GvHD and hopefully improve the outcome. The aim of
this study was to analyze the impact of TCD on transplant
outcomes in the Swiss cohort of patients transplanted for MF.
Material (or patients) and methods: We performed a
retrospective study on 73 patients who underwent allogeneic
HSCT for primary or secondary myelofibrosis in Switzerland
between 1997 and 2015. 16 patients received T cell repleted
(non-TCD) grafts. 57 patients received TCD grafts, obtained by
in vivo ATG administration in the conditioning regimen (n=54)
and/or ex vivo TCD by incubation with alemtuzumab in vitro
washed before infusion followed on day +1 by an add-back of
donor T cells (n= 11). Differences between survival curves
were determined using Log-rank Mantel-Cox test. Cox regres-
sion was used to examine the independent effect on OS of
clinical factors including age (less or more than 65 years), form
of MF (primary or secondary), disease status (AML transforma-
tion), DIPSS at HSCT (low, intermediate or high), conditioning
(RIC or MAC), donor type (related or unrelated donor),
matching (matched or mismatched), stem cell source (PBSC
or BM), year of transplantation (before or after 2010) and T-cell
depletion. Cumulative incidence estimates of clinically relevant
(grade II-IV) acute GvHD (aGvHD) or chronic GvHD (cGvHD)
were calculated with death as competing events. Cumulative
incidence estimates of relapse were calculated with death
from other causes defined as competing events.

Results: TCD was associated with significantly improved
5-year OS (68%, 95%CI 48%481%) compared to non-TCD
transplantations (39%, 95% CI 15%462%; P=0.00749) [Figure 1].
The positive effect of TCD on OS remained highly significant
(HR 0.018, 95%CI 0.003-0.122; P= 0.00004) in multivariate
analysis performed taking into account the aforementioned
clinical factors. Cumulative incidence of aGvHD (grade II-IV)
was significantly reduced in TCD-transplant recipients (34%,
95%CI 22%447%) compared with recipients of non-TCD
grafts (65%, 95%CI 34%484%; P = 0.0124). Conversely, no
significant impact of TCD was observed on cGvHD, NRM or
relapse cumulative incidence.
Conclusion: TCD appears to reduce aGvHD incidence and to
improve OS in patients undergoing allogeneic HSCT for
myelofibrosis.
Disclosure of Interest: None declared.
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Allogeneic stem cell transplantation in patients with
Ph-negative Bcr/Abl-negative Chronic Myelogenous
Leukemia: a retrospective study from the
Myeloproliferative Neoplasm Subcommittee of the
CMWP of the European Group for Blood and Marrow
Transplantation
F. Onida1,*, L. de Wreede2, A. van Biezen3, N. Russel4, R. Foà5,
R. Schots6, P. Jindra7, G. Ehninger8, J. Finke9, J. H. Veelken10,
J.-E. Johansson11, C. Craddock12, M. Stelljes13, M. Theobald14,
E. Holler15, U. Schanz16, N. Schaap17, J. Bittenbring18,
E. Olavarria19, N. Kröger20 on behalf of Myeloproliferative
Neoplasm Subcommittee of the CMWP of the European Group
for Blood and Marrow Transplantation
1BMT Center, Fondazione IRCCS Ca' Granda Ospedale Maggiore
Policlinico - University of Milan, Milan, Italy, 2Dept of Medical
Statistics & Bio Informatica, 32Dept of Medical Statistics & Bio
Informatica, LUMC, Leiden, Netherlands, 4Nottingham University,
Nottingham, United Kingdom, 5Università La Sapienza, Roma,
Italy, 6Universitair Ziekenhuis Brussel, Brussels, Belgium, 7Charles
University Hospital, Pilsen, Czech Republic, 8Universitaetsklinikum
Dresden, Dresden, 9University of Freiburg, Freiburg, Germany,
10Leiden University Medical Center, Leiden, Netherlands, 11Sahl-
grenska University Hospital, Goeteborg, Sweden, 12Queen
Elisabeth Hospital, Birmingham, United Kingdom, 13University
of Münster, Münster, 14University Medical Center Mainz, Mainz,
15University Regensburg, Regensburg, Germany, 16University
Hospital, Zürich, Switzerland, 17Radboud University – Nijmegen
Medical Center, Nijmegen, Netherlands, 18University Hospital,
Homburg, Germany, 19Hammersmith Hospital, London, United
Kingdom, 20University Hospital Eppendorf, Hamburg, Germany

Introduction: Philadephia-negative Bcr-Abl negative chronic
myelogenous leukemia (atypical CML, aCML) represents an
aggressive disease entity with dismal prognosis, for which allo-
SCT represent the only curative treatment option. Here we
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describe allo-SCT outcomes in a relatively large series of
patients with aCML reported to the EBMT registry.
Material (or patients) and methods: 42 patients with aCML
who underwent allo-SCT from 1997 to 2006 were included in
this retrospective analysis. Estimates of outcomes and hazard
ratios where obtained by KM method and univariate Cox
models. Transplant-related mortality (TRM) and relapse inci-
dence were based on cumulative incidence estimates.
Results: At the time of transplantation median age was 46
years (range 25–67 years), with 38% being older than 50 years.
Males were 55%. Karyotype abnormalities other than the Ph-
chromosome were detected in 23%. Median time elapsed
from diagnosis to transplant was 7 months (range 3 to 66).
Splenectomy before transplantation was performed in 15%.
Disease status was first chronic phase in 69% (n= 29), whereas
31% (n= 13) of patients where in a more advanced phase.
Donor was a HLA-identical sibling in 64% (n= 27) of
transplants and matched unrelated in 36% (n=15). A reduced
intensity conditioning (RIC) regimen was employed in 24%
(n= 10) of patients. Bone marrow represented the stem cell
source in 33% of patients, being more often selected within
the MAC then in the RIC transplant settings (41% and 10%,
respectively). A T-cell depletion strategy was applied in 52% of
cases, more frequently in patients transplanted from MUD
than from HLA-identical sibling (87% vs 26%, respectively).
When the EBMT risk-score (13) at transplant was analyzed,
patients classified as “low-risk” (score = 0-2), “intermediate-risk”
(score = 3) and “high-risk” were 45%, 31% and 24%,
respectively.
Primary graft failure was reported in 5%. Following allo-SCT, CR
was reported in 87% of the evaluable patients. Grade II-IV
acute GvHD occurred in 29%, whereas overall cGVHD was
reported in 59% (extensive in 24%).
Median overall survival following allo-SCT was 70 months (95%
C.I. 17-125). At 5 years, the percentage of patients alive and
relapse-free was 33%, with TRM 26% and disease-relapse
occurring in 40%. Overall survival was affected by patient age
and the EBMT score, with HR of 3.62 when comparing patients
classified in the “high-risk” group with those in the “low-risk”.
Relapses were less frequent in MUD then in HLA-identical
sibling SCT (HR 0.22, C.I. 0.06-0.79, P= 0.021) with a conse-
quent higher RFS probability (HR 0.41, C.I. 0.17-0.99, P40.05),
while no difference in TRM was observed between the two
subgroups.
Conclusion: Considering the current lack of effective treat-
ment options for aCML, this study confirmed that allogeneic
SCT represents a valid strategy to achieve the cure in a
reasonable proportion of patients, with young ones having a
low EBMT risk score possibly being the best candidate. Also,

this study raises speculations on a possible more effective
“graft-versus-aCML” in the MUD setting.
Disclosure of Interest: None declared.
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Outcomes of mismatched related allogeneic stem cell
transplantation for chronic lymphocytic leukemia: a
retrospective study on behalf of the chronic malignancies
working party of the EBMT
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19University of Saarland, Homburg (Saar), 20University Medical
Center Mainz, Mainz, 21University Hospital of the Technical
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Introduction: Allogeneic hematopoietic stem cell transplanta-
tion (HCT) is a potentially curative treatment for CLL and is
performed in fit patients (pts) with high-risk features. Almost
exclusively, outcomes on matched related and unrelated
donor transplantations in CLL have been published and data
of alternative donors are scarce. Recently, mismatched related
donors are gaining interest because of the better outcome of
haploidentical HCT with post-transplantation cyclophospha-
mide (PTCY).
Material (or patients) and methods: All patients with CLL
who received a first allogeneic HCT with a mismatched related
donor and whose data were available in the EBMT registry
were analyzed. Median values and ranges are reported for
continuous variables and percentages for categorical variables.
The probabilities of overall survival (OS) and progression free
survival (PFS) were calculated using the Kaplan-Meier method
and the log-rank test for univariate comparisons. Relapse/
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progression and nonrelapse mortality (NRM) were analyzed
together in a competing risk framework. Statistical analyses
were performed using SPSS and R.
Results: One-hundred-and-six CLL pts (74% males) underwent
a mismatched related donor transplantation between 1984
and 2015 (1984-1999: 10, 2000-2004: 18, 2005-2009: 24, 2010-
2015: 54). Median follow up after HCT was 7 months (range 0-
166). Median age at transplantation was 53 years (yrs) (range
27-71). Median time from diagnosis to HCT was 67 months
(range 4-207). Eighteen pts (17%) had previously undergone
autologous stem cell transplantation (ASCT). Disease status at
HCT was CR in 14%, PR in 40% and SD/PD in 46%. Karnofsky
score was known in 69 pts, of these 58% had a score of 90 or
more at the time of HCT, and only 4% had a score lower than
70%. Sixty percent of pts received reduced-intensity con-
ditioning, 40% myeloablative conditioning. Peripheral blood
stem cells were used in 69% of patients, bone marrow in 31%.
In 50% of the HCT there was a recipient- donor sex match.
T-cell depletion (TCD) was done in 60% of the HCT, mostly
in vivo (56% of pts). Thirteen pts received PTCY as GVHD
prophylaxis.
For the whole cohort of pts OS at 2 and 5 yrs was, respectively,
46% and 35%. PFS at 2 and 5 yrs was, respectively, 39% and
29%. Transplantation method (TCD vs. other) did not have a
significant impact on OS or PFS. CI of NRM at 2 and 5 yrs were
41% and 46%, respectively. CI of relapse at 2 and 5 yrs were
20% and 25%, respectively. The use of PTCY did not lead to
better outcomes, but the number of pts was very limited. The
occurrence rate of acute graft-versus-host disease (aGVHD) at
100 days was 30% for grade II-IV and 15% for grade III-IV with a
median time of onset of 23 days (range 4-57).
Conclusion: In conclusion, mismatched related donor HCT
results in long term PFS in a third of the pts. This result seems
only slightly inferior to matched donor transplant (5 yrs PFS
29% vs. 37%). NRM in this group is high, but comparable to
other studies with haploSCT without use of PTCY. In the small
group of pts with PTCY NRM was unexpectedly higher than
described in other studies; this may be due to the frequent use
of myeloablative conditioning (63%) or lower performance
status in this group.
Disclosure of Interest: None declared.

P340
Ofatumumab as part of the conditioning regimen for
patients with high risk chronic lymphocytic leukaemia
undergoing reduced intensity allogeneic hematopoietic
cell transplantation. A pilot trial from the GETH and GELLC
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tology, Hospital Sant Pau, 9Hematology, Hospital Duran i Reynals,
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Introduction: Young and fit patients with high-risk chronic
lymphocytic leukaemia (CLL) have a significantly shortened
life expectancy. In them, allogeneic haematopoietic cell
transplantation (alloHCT) remains a valid option with curative
potential, although the results are not entirely satisfactory.
The addition of rituximab, an anti-CD20 monoclonal antibody
(MoAb) has improved the outcome of patients with B-cell
malignancies undergoing alloHCT. Ofatumumab is a novel
anti-CD20 MoAb with enhanced anti-CLL activity in vitro
compared to rituximab. We hypothesized that adding
ofatumumab to the conditioning regimen of patients with

CLL undergoing alloHCT could improve the outcome of these
patients even further.
Material (or patients) and methods: Patients with high-risk CLL,
defined by 17p-deleted progressive disease (17pD) or disease
refractory or relapsing within 12 months of the last chemoim-
munotherapy regimen (RR12), were eligible. The conditioning
regimen included ofatumumab (300 mg on day -20, 2000 mg on
days -13 and -6, and 1000 mg on days +1 and +8); fludarabine
(150 mg/m2 total dose); and melfalan (70-140 mg/m2 total dose).
GVHD prophylaxis was with cyclosporin+mycophenolate.
Patients with both related or unrelated donors were eligible,
but those with one-allele mismatch also received rabbit ATG
(8 mg/kg total dose). Minimal residual disease (MRD) was
centrally evaluated using flow cytometry (sensitivity: 10-4).
Results: Eighteen patients were recruited for this trial. Median
age was 49 (range, 31-61) years and 13 (72%) were male.
Median number of prior therapies was 3 (range 1-5).
Indications for transplantation were 17pD in 7 (39%) and
RR12 in the remaining 11 (61%) patients. Donors were HLA-
matched in all but 2 cases. All patients proceeded to alloHCT
except one whose donor became pregnant after initiation of
ofatumumab therapy. All 17 patients who underwent alloHCT
engrafted, with a median time to neutrophil recovery
(4500x109/L) of 13 days (range, 10-46) and platelet recovery
(450x109/L) of 14 days (range 12-49). Acute GVHD was
observed in 58% of patients alive at 3 months (17% grade III-IV),
and chronic GVHD was present in 60% of patients at 6 months,
being limited in 20% and extensive in 40% of patients. With a
median follow-up of 24 (range, 8-42) months, the transplant
related mortality was 35% and 48% at 6 and 12 months,
respectively. Causes of death were septic shock (3), GVHD (2),
pneumonia (1), haemoptysis (1), PML (1) and cerebral
haemorrhage (1). There have been no relapses on study. Both
overall survival and PFS were 52% (95% CI 28-76%) at 12, but
also at 24 months. MRD at 3 months from transplantation was
negative in all patients evaluated.
Conclusion: The addition of ofatumumab to the conditioning
regimen of patients undergoing alloHCT for high risk CLL was
feasible. After a median follow-up of 2 years, ofatumumab
reduced the relapse rate completely, but the TRM was too
high to recommend this therapeutic approach. Moreover,
novel agents (ibrutinib, idelalisib, venetoclax) have a remark-
able efficacy in patients with high-risk CLL with much less
toxicity, even though none of them possesses curative
potential. Alternative strategies with a lower toxicity should
be explored for this high-risk population. This study was
registered at clinicaltrials.gov as NCT01455051.
Disclosure of Interest: P. Montesinos: None declared, M.
Cabrero: None declared, D. Valcarcel: None declared, M. Rovira:
None declared, J. A. García-Marco Funding from: GSK, J.
Loscertales Funding from: GSK, C. Ferra Funding from: GSK, C.
Moreno Funding from: GSK, R. Duarte: None declared, M. J.
Terol Funding from: GSK, N. Villamor: None declared, P.
Abrisqueta: None declared, D. Caballero: None declared, J.
Sanz: None declared, J. Delgado Funding from: GSK.

P341
Successful second allogeneic hematopoietic stem cells
transplantation with post-transplant cyclophosphamide in
a patient with Farber’s disease
A. Borovkova1,*, O. Paina1, S. Razumova1, P. Kozhokar1,
A. Osipova1, K. Ekushov1, E. Semenova1, L. Zubarovskaya1,
B. Afanasyev1
1R.M.Gorbacheva Memorial Institute of Children Oncology,
Hematology and Transplantation, First Pavlov State Medical
University of St.Petersburg, St.Petersburg, Russian Federation

Introduction: Farber’s disease (FD) is an extremely rare lysosomal
storage disorder with progressive, multisystem involvement
caused by deficiency of the lysosomal enzyme acid ceramidase,
leading to accumulation of lipids in the joints, tissues and CNS.
Allogeneic hematopoietic stem cell transplantation (allo-HSCT)
has been described as a curative option for patients with FD with
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predominant joint involvement without CNS-injury (type2/3). Only
few cases of FD submitted to HSCT are described in literature.
Material (or patients) and methods: We describe a case report
of 13 y. o. boy with FD type 2/3. The first symptoms of FD
appeared at 6 months. The patient had widespread granuloma-
tous polyarthritis with contractures, hoarseness, subcutaneous
and tongue granulomas. Juvenile idiopathic arthritis (JIA) was
suggested. All antirheumatic therapies (Steroids, Methotrexate,
Cyclosporine A, Hydroxychloroquine) failed. At the age of 12 y.o.
analysis of ASAH1 gene showed c.760 A4G mutation in exon 10
(p.Arg254Gly). At 13 y.o. allo-HSCT from partially matched
unrelated (DRB1-missmatch) was performed. By the time of
allo-HSCT patient had severe osteoporosis, bone destruction,
joint subluxation and joint ankylosing, intensive pain syndrome,
high paraclinical activity of disease, body weigh deficiency 45%.
Reduced toxicity conditioning regimen, consisted of Treo 42 g/
m2, Flu 150 mg/m2, ATG 60 mg/kg, was used. CSA and short
course of MTX were used for aGVHD prophylaxis.
Results: Early post-transplant period was complicated with
severe bacterial infection. After first allo-HSCT of BM engraft-
ment was achieved on D+23, initial chimerism study on D+25
showed 70-79% of donor cells. Escalation of immunosuppres-
sive therapy resulted in increasing of donor chimerism (90-
97% of donor cells on D+33), clinically patient had gradually
regression of subcutaneous granulomas, absence of pain
syndrome. But then progressive decreasing of donor chimer-
ism with graft rejection at D+80 was observed. On D+111 after
first allo-HSCT the second allo-HSCT of PBSC from the same
unrelated donor was done. A reduced intensity conditioning
regimen (RIC) based on Flu 150 mg/m2, Mel 140 mg/m2,
Thiotepa 10 mg/kg with serotherapy (ATG 60 mg/kg, Ritux-
imab–375 mg/m2) was used. Post-transplant cyclophospha-
mide (PT CY) 50 mg/kg on day+3,+4 and combination of
tacrolimus and sirolimus were used for aGVHD prophylaxis.
Engraftment was achieved on D+23 and PCR SRT showed full
donor chimerism. During next months patient had complete
resolution of granulomas, improvement of mobidity and joint
motility. 16 months later patient is alive with full donor
chimerism, without signs of GVHD.
Conclusion: In previous reports myeloablative (conventional
or reduced toxicity) conditioning regimens were used for FD
pts, because early experience suggests that RIC are associated
with high incidence of graft failure in metabolic diseases. In
our case we observed graft rejection after MAC reduced
toxicity conditioning. Our experience showed successful
engraftment of FD patient and stable donor chimerism after
RIC with additional immunosuppression with PT CY, tacrolimus
and sirolimus. We suggest, that escalation of immunosupres-
sion may play role for successful engraftment after RIC.
References: Ehlert K. et al. Farber’s disease without CNS
involvement:bone‐marrow transplantation provides a promising
new approach.Annals of the Rheumatic Diseases. 2006;65(12).
Disclosure of Interest: None declared.
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Outcome of Alternative Donor Allogeneic Hematopoietic
Stem Cell Transplantation in Erythpoietic Porphyria
A. Saad1, A. Moczynski1, P. Sedláček2, M. H. Albert3, C. Díaz de
Heredia4, F. J. Smiers5, J. Bloomer6, A. R. Gennery7,* on behalf of
Inborn error Working Party
1Blood and Marrow Transplantation, University of Alabama at
Birmingham, Birmingham, United States, 2Department of
Pediatric Hematology and Oncology, Teaching Hospital Motol,
Charles University Motol, Prague, Czech Republic, 3Dr. von
Hauner University Children’s Hospital, Munich, Germany, 4Hospi-
tal Vall d´Hebron, Barcelona, Spain, 5Leiden University Medical
Center, Leiden, Netherlands, 6Division of Gastroenterology and
Hepatology, University of Alabama at Birmingham, Birmingham,
United States, 7Institute of Cellular Medicine, Newcastle Uni-
versity, Newcastle, United Kingdom

Introduction: Erythropoietic porphyrias are heterogeous
group of metabolic disorders characterized by inherited

defects in the heme biosynthetic pathway.1 There is no
curative therapy for any of the disorders other than allogeneic
stem cell transplantation (allo HCT).2,3 We sought to evaluate
the outcome of alternative donor allo HCT in patients with no
HLA-matched sibling.
Material (or patients) and methods: A retrospective analysis
of 6 patients who underwent allo HCT for different subtypes of
porphyria; congenital erythropoietic porphyria = CEP (n:3),
erythropoietic porphyria = EPP (n:2) and X-linked erythrpo-
poietic porphyria = XLP (n:1). Median age at transplant was 6.2
years (range: 0.6-22). All patients were Caucasian. Five patients
were female, and one was male. All had morphologic evidence
of porphyria including cutaneous photosensitivity/scarring,
liver dysfunction, or hematological manifestation. Donors were
HLA matched unrelated (n=4), haploidentical (n= 1), or 6/6
matched cord (n=1). Bone marrow graft was used in 3,
peripheral blood in 2 (one was supported by third party
mesenchymal stem cells), and cord blood in 1. GVHD
prophylaxis included in-vivo T cell depletion (anti-thymocyte
globulin; n=3, or alemtuzumab; n= 1), ex-vivo depletion
(n= 1), and post-transplant cyclophosphamide (50 mg/kg on
day +3); n=1. Pharmacologic GVHD prophylaxis included
calcineurin inhibitor (cyclosporine or tacrolimus) plus metho-
trexate, mycophenolate, and/or prednisone. Conditioning
regimen was myeloablative BU/CY (n= 2), FLU/treosulfan-
based (n= 3), and reduced intensity FLU/BU (n= 1). The
median CD34+ cell dose was 5x106/kg recipient body weight
(range: 1.9-17). Except for one transplant in 2001, all others
were performed between 2007-2013.
Results: Median time to neutrophil and platelet engraftment
was 23 days (range:6-32), and 27 days (range:14-89) respec-
tively. Only one patient developed acute GVHD (grade II), and
no one developed chronic GVHD. Only one patient (1/6) with
CEP rejected the graft within one year of transplant and is alive
with disease at 3 years post-transplant. One patient with a
T-cell depleted haploidentical transplant (preceded by liver
transplant 4 months prior to HCT) suffered non-relapse
mortality due to VZV and adenovirus infection despite
attaining 100% donor chimerism. Transplant-related toxicity
also included rotavirus shock (n=1). Neither BK virus cystitis
nor CMV reactivation was observed (CMV paired status was
negative/negative in 4/6 patients). Five patients were alive
with median follow-up duration (of surviving patients) of 4.7
years. The 3-year overall and disease-free survival 83% and
67% respectively.
Conclusion: Alternative donor allo HCT can be curative for
erythropoietic porphyria. Only mortality encountered in our
small series was due to overwhelming infection after T-cell
depleted haploidentical HCT following liver transplant.
References: 1. Balwani M, Desnick RJ. The porphyrias:
advances in diagnosis and treatment. Blood 2012;120:4496.
2. Dupuis-Girod S, et al. Successful match-unrelated donor
bone marrow transplantation for congenital erythropoietic
porphyria (Gunther disease). European Journal of Pediatrics
2005;164:104.
3. Martinez Peinado C, et al. Successful treatment of congenital
erythropoietic porphyria using matched unrelated hemato-
poietic stem cell transplantation. Pediatric dermatology
2013;30:484.
Disclosure of Interest: A. Saad Funding from: American
Porphyria Foundation, A. Moczynski: None declared, P.
Sedláček: None declared, M. H. Albert: None declared, C. Díaz
de Heredia: None declared, F. J. Smiers: None declared, J.
Bloomer Funding from: Alnylam Pharmaceuticals, Inc,
Employee of: Consultant for Recordati Rare Diseases, Inc, A.
R. Gennery: None declared.
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Prophylactic Red Blood Cell Exchange in Allogeneic Stem
Cell Transplantation in Pediatric Patients with Sickle Cell
Disease: a single center experience
A. Colpo1,*, E. Calore2, R. Colombatti2, P. Marson1, C. Messina2,
M. Pillon2, L. Sainati2, T. Tison1, M. Tumino2, G. De Silvestro1
1Apheresis Unit, Department of Transfusion Medicine, 2Clinic of
Pediatric Hemato-Oncology, Department of Women's and
Children's Health, Padova University Hospital, Padova, Italy

Introduction: Red blood cell exchange (RBCx) is indicated in
multiple clinical manifestations of sickle cell disease (SCD).
According to the 2013 American Society for Apheresis (ASFA)
guidelines, RBCx is recommended for the treatment of several
complications of the disease, such as ischemic stroke, acute
chest syndrome (ACS) and the prevention of iron overload in
patients with high transfusion requirement. In other situations,
such as in the preparation of major surgery or during vaso-
occlusive crises (VOC), the treatment is controversial and
therefore it must be individualized. Allogeneic hematopoietic
stem cell transplantation (HSCT) is the only potentially curative
treatment in SCD, even though it is burdened with frequent
complications. Supportive therapy is essential to reduce the
adverse effects and the transplant related mortality. In this
regard, at the Pediatric Transplant Center of Padua, RBCx was
introduced as a common practice in the pre-transplant period,
with the aim of reducing HbS and inhibiting endogenous
hematopoiesis.
Material (or patients) and methods: Between March 2010
and August 2015 8 patients (3 males, 5 females, genotype: 7
HbSS and 1 HbS/β0), aged 3 to 17 years, mean weight of 30 kg
(range 16-55), were treated with a session of automated RBCx
(Cobe Spectra/Spectra Optia, Terumo BCT) during the pre-
paratory phase of HSCT. The indication to HSCT was
cerebrovascular disease in 4 patients; in the remaining cases,
the indications were recurrent ACS with pulmonary hyperten-
sion, hemolytic crisis and splenic VOC not responsive to
hydroxyurea. The HSCT conditioning regimen included thio-
tepa, treosulfan, fludarabine. GvHD prophylaxis was obtained
with anti-lymphocyte serum (Fresenius ATG) and cyclosporine.
Five patients underwent transplantation from a related donor,
2 from a haploidentical parent, one from an unrelated donor.
In 5 cases the patient and the donor had the same blood
group, 2 patients had an major ABO incompatibility (B→A,
A→O), one a minor ABO incompatibility (O→ B).
Results: All the procedures were well tolerated without
complications. The mean value of HbS pre- and post-RBCx
was, respectively, 42% (range 19-69) and 15% (9-23). The
median time to neutrophil and platelet engraftment was 20
(range 16-30) and 22 (12-28) days, respectively; the median
number of packed red blood cell units and platelet
concentrates transfused was 4.5 (range 3-6) and 5 (2-8),
respectively. One patient experienced grade I acute intestinal
GvHD, in another case reactivation of CMV and EBV associated
with BK virus hemorrhagic cystitis occurred. All patients are
alive at a median follow up of 21 months.
Conclusion: In our experience in patients with SCD with organ
involvement, pre-HSCT RBCx was a well tolerated procedure,
able to substantially reduce the percentage of HbS. Although
not included in the most recent ASFA guidelines, this
procedure could be a precautionary tool to improve transplant
outcomes.
Disclosure of Interest: None declared.
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Hematopoietic Stem Cell Transplant in Class III
Thalassemia Major: Does Splenectomy Improve Outcome?
G. Kharya1,1,*, D. Doval1, D. choudary1, V. Khandelwal1, E. Kaul1,
S. Lunkad1, K. Pessi1, A. Handoo1, T. Dadu1, G. Dhamija1,
R. Setia1, B. Sharma1, S. Sharma1
1Hemato-oncology and BMT, BLK Super specialty hospital, Delhi,
India

Introduction: Hematopoietic stem cell transplant (HSCT) to
cure thalassemia major (TM) is an established modality. The
success in class I or II has been very good but the success in
class III patients is still a matter of concern considering the
performance status of these patients. The role of splenectomy
in affecting the outcome has yet not been discussed. We
present our experience of HSCT in class III TM splenectomized
vs non splenomegaly cohort.
Material (or patients) and methods: Forty seven of class III
TM underwent BMT between June 2010 and November 2015.
36 patients had splenomegaly (S) (median size 4cm) and 11
were splenectomized (SC). All the patients were conditioned
with iv busulfan 3.2 mg/kgx4days, iv cyclophosphamide
50 mg/kgx4days and horse ATG(ATGAM) 30 mg/kg x 3 days.
GVHD prophylaxis included cyclosporine 3 mg/kg in two
divided doses starting day-3 and inj methotrexate 10 mg/m2
on day+1 followed by 7 mg/m2 on day+3,+6,+11. Bone
marrow was used as a source in 31 patients (7 SC, 24 S)
whereas peripheral blood (PB) was used in 15 (4 SC, 11 S) and
both bone marrow and peripheral blood in one patient.
Median CD34 cell dose was 4.41x106cell/kg (BM 3.45; PB 5.99;
BM/S 4.14; BM/SC 1.11) and median MNC count was 9.05x108/
kg (BM 8.29; PB 9.88; PB/S 9.86; PB/SC 9.92).
Results: Median polymorphonuclear cell and platelet engraft-
ment were seen on D+15 and D+26 respectively (BM/S 17days
and 29days; BM/SC 12days and 25days; PB/S 15days and
25days; PB/SC 9days and 16.2days. Chimerisms (D+28) for BM/S
were 495% donor in 8 patients; 75-95% donor in 4 patients
ando75% donor in 7 patients, chimerism not available for 5
patients;PB/S 495% donor in 6 patients; 75-95% donor in 2
patients and o75% donor in 3 patients; BM/SC were 495%
donor in 3 patients; 75-95% donor in 4 patients; PB/SC 495%
donor in all 4 patients. At D+60 chimerisms were BM/S 495%
donor in 9 patients; 75-95% donor in 4 patients and o75%
donor in 6 patients, chimerism was not available for 5 patients;
PB/S 495% donor in 5 patients; 75-95% donor in 1 patient &
o75% donor in 3 patients and 2 patients expired; BM/SC
495% donor in 3 patients; 75-95% donor in 3 patients & 1
patient expired; PB/SC495% donor in all 4 patients. Grade 2-4
GVH was seen in 14 patients whereas grade 3-4 was seen in 11
patients. At a median follow up of 598 days the overall survival
is 85.1% and event free survival is 68% (7 expired, 8 rejected).
Conclusion: From our experience class III TM splenectomized
patients fared better as compared to patients with splenome-
galy who underwent HSCT. No further deductions can be
made due to smaller cohort.
Disclosure of Interest: None declared.
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Hematopoietic Stem Cell Transplant for Sickle Cell Disease:
Single Center Experience from North India
G. Kharya1,*, D. Doval1, D. choudary1, V. Khandelwal1, E. Kaul1,
S. Lunkad1, K. Pessi1, A. Handoo1, T. Dadu1, G. Dhamija1,
R. Setia1, B. Sharma1, S. Sharma1
1Hemato-oncology and BMT, BLK Super specialty hospital, Delhi,
India

Introduction: Sickle cell anemia (SCA) remains associated with
high risks of morbidity and early death. Even best of
supportive care fails to improve quality of life. Hematopoietic
stem cell transplant can be considered for selected group of
patients. In the long run it is not just economical but also
substantially improves quality of life. We report our experience
with HSCT in a group of children affected by SCA.
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Material (or patients) and methods: Nine consecutive patients
suffering from SCA who underwent HSCT between March 2014
and November 2015 were included in the study. Three under-
went matched sibling donor bone marrow transplant (BMT), one
patient underwent mismatched unrelated donor peripheral
blood stem cell transplant (PBSC) and one underwent matched
sibling cord blood transplant (CBT) using Busulfan@3.2 mg/kg/
day x 4 days, cyclophosphamid@50 mg/kg/day x 4 days, hATG
(PfizerATGAM)@30 mg/kg/day x 3 days. One adult patient
underwent matched sibling donor PBSC using reduced intensity
conditioning with busulfan@3.2 mg/kg/day x 4 days,
cyclophosphamid@60 mg/kg/day x 2 days, ATG(PfizerATGAM)
@30 mg/kg/day x 3 days. Immune suppression for BM/PBSC
patients was cyclosporine@3 mg/kg/day in 2 divided doses
starting D-3 and methotrexate@10/m2 on D+1 followed by
7 mg/m2 on day 3, 6 and 11 post BMT and cyclosporine and
methylprednisolone for CBT. Three patients underwent haploi-
dentical HSCT using hypertransfusion (target Hb 11-13gm/dl) and
hydroxyurea (20 mg/kg) from day -45, conditioned with Thiotepa
10 mg/kg in two divided doses (D-7), fludarabine 30 mg/m2 (D-6
to D-2), cyclophosphamide 14.5 mg/kg (D-5, D-4), TBI 2 Gy with
thymic shielding (D-1), rATG (Genzyme Thymoglobulin 1.5 mg/kg
(D-9 to D-7). GVHD prophylaxis included PTCy 50 mg/kg/day on
D3 and 4, tacrolimus to maintain a level of 5-15 ng/ml (till
6 months post HSCT) & MMF (till D35) starting from D5.
Results: The median age of patient’s was 4.5 years (range 1-29
years). Before transplantation all patients had repeated
episodes of veno-occlusive crisis and acute chest syndrome.
One had stroke and hip replacement secondary to avascular
necrosis of hip joint. Of the 9 patients, 8 survived without
sickle cell disease, with Lansky/Karnofsky scores of 100. At
median follow up of 235 days (range 19-607) the probabilities
of survival, SCA-free survival, and transplant-related mortality
after transplant were 89%, 89%, and 11%, respectively. One
child who underwent haploidentical HSCT died of grade IV
acute gut GVH on day 53 post HSCT. All surviving patients
remained free of any SCA-related events after transplantation.
Conclusion: Outcome of HSCT in SCA has improved
significantly. With better conditioning regimens, improved
supportive care, the outcome of alternative donor transplant
(matched unrelated donor, mismatched unrelated donor,
haploidentical) and adult SCA has improved and matches
matched sibling donor transplant. HSCT should be strongly
considered as a curative modality for selected patients
suffering from SCA.
Disclosure of Interest: None declared.
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Autologous-SCT In Mantle Cell Lymphoma: Role Of Short
Induction And Conditioning Regimen In A Series Of
Patients With Long Term Follow Up
A. Balerdi1,*, H. Diez1, A. M. Iglesias1, M. L. Elicegui1, I. Olazabal1,
M. Vara1, E. Amutio1, J. C. Garcia-Ruiz1
1Hospital Universitario Cruces, Barakaldo, Spain

Introduction: Mantle cell lymphoma (MCL) is associated with
high relapse rates and poor survival when treated with
conventional chemotherapy. The role of autologous hemato-
poietic cell transplantation (auto-HCT) is controversial. In this
retrospective revision we want to share our experience in
treatment with induction chemotherapy followed by con-
solidative auto-HCT. We will then compare different condition-
ing regimens.
Material (or patients) and methods: From 1998 to 2015
(median follow-up of 4.33 years, range 0.65-19.03 years) we
transplanted 20 patients with MCL with median age of 56
years at diagnosis (range 39-67 years). Most of them were
male (male 16, female 4) with 50%, 35% and 15% of patients
having low, intermediate and high MIPI scores respectively.
Most of patients (80%) received two cycles of R-HyperCVAD/
MA (rituximab plus hyperfractionated cyclophosphamide,
vincristine, doxorubicin, and dexamethasone alternating with
high-dose methotrexate and cytarabine) as first line induction

chemotherapy. The other 20%, received CHOP - like regimens.
The conditioning chemotherapy regimens were BEAM (BCNU,
etoposide, cytarabine, and melphalan) for 7 patients and
BUCY2 (busulfan, cyclophosphamide) for the other 13.
Response rate to induction at auto-HCT time was 100% and
complete response was reached in 70%. Two patients needed
two lines of chemotherapy to achieve response. The overall
survival (OS) and progression-free survival (PFS) were esti-
mated by the Kaplan-Meier method. PFS was measured from
diagnosis to disease relapse or progression and OS was
measured from diagnosis to death by any cause.
Results: Median PFS was 8.34 years (95% CI: 2.7-13.9). There is
not significant difference between BEAM (median 8.33 years) and
BUCY2 (median 6.63 years) conditioning regimens (P=0.958,
long-rank test). The 5-year PFS rate was 63.8%, 53, 6% and 73.3%
for all, BEAM and BUCY2 chemotherapy groups respectively.
Median overall survival was not reached. The 5-year OS rate was
85% in both groups, being 71% for patients who received BEAM
conditioning schedule. There were no deaths in the group
receiving BUCY2 chemotherapy. Of the 4 patients which died,
two did it due to disease progression and two from treatment-
related side effects (AML and astrocytoma).
Conclusion: In our experience treatment with 2 cycles of
R–hyperCVAD/MA followed by consolidative auto-HCT can be
a good choice when treating patients with MCL. Our patients
have shown similar survival outcomes compared to other
regimens found in literature which tend to include more cycles
of this induction chemotherapy. Treatment of MCL has
classically included conditioning regimens based on cyclopho-
sphamide, either with TBI or BCNU. Busulfan can be a
radiomimetic alternative if TBI is not available. BCNU based
regimens have shown a significantly increased rate of non-
relapse related mortality after auto HCT in the Bone Marrow
Transplant Survivor Study, not seen in BU or TBI based
regimens. For these reasons we think BUCY2 is a safe and
effective auto – HCT conditioning regimen, which may require
further research to define his role as alternative conditioning
chemotherapy.
References: Bhatia S, Robison LL, Francisco L, et al. Late
mortality in survivors of autologous hematopoietic-cell trans-
plantation: report from the Bone Marrow Transplant Survivor
Study. Blood 2005; 105: 4215–4222.
Disclosure of Interest: None declared.
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Chemosensitive Disease rather than Age or Comorbidity
Index Predicts Outcome following Autologous
Heamatopoietic Stem Cell Transplantation in Elderly
Patients with Lymphoma
C. Lemieux1,*, I. Ahmad1, N. Bambace1, L. Bernard1, S. Cohen1,
J.-S. Delisle1, T. Kiss1, J. Roy1, S. Lachance1
1Division of Hematology and Medical Oncology, Stem Cell
Transplant Program, Hôpital Maisonneuve-Rosemont, Montréal,
Canada

Introduction: High-dose chemotherapy (HDT) and autologous
hematopoietic cell transplantation (AHCT) is considered
standard of care as first-line therapy for mantle cell lymphoma
(Dreyling et al., 2005; Geisler et al., 2012) and in chemosensi-
tive primary refractory or relapse Non-Hodgkin Lymphoma
(NHL) (Philip et al., 1995). The implementation of hematopoie-
tic cell transplant comorbidity index score (HCT-CI) (Sorror
et al., 2009) for transplant risk evaluation have impacted on
patient selection. Over the last decade, most transplant
programs have seen an increase in the median age of AHCT
recipients (McCarthy et al., 2013). The goal of this study was to
identify factors impacting the safety and efficacy of AHCT in
the elderly NHL patients in order to better select those who
will benefit from this intervention.
Material (or patients) and methods: This single-center,
retrospective study examine outcomes of AHCT in elderly
patients (≥60 years old) with NHL. Between January 1st, 2008
and January 1st, 2015, 90 patients met the inclusion criteria
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and were included in the study. Patients signed an informed
consent and the ethics committee of our institution approved
the study. Progression-free-survival (PFS) and overall survival
(OS) were analyzed according to age at the time of
transplantation, HCT-CI, lymphoma histology and disease
status at the time of transplant. Toxicities were analyzed
according to age and HCT-CI.
Results: Median age at time of NHL diagnostic was 60 years
(range 42 to 68) and 63 years at time of transplant (range 60 to
69). One-third (33%) of our cohort was ≥ 65 years old.
Histologic subtype was mainly composed of follicular (36%),
mantle cell (20%) and large B-cell lymphoma (38%). HCT-CI risk
score was low in 34%, intermediate in 40% and high in 26%.
The incidence of febrile neutropenia was 92% with 2%
admission to the intensive care unit (ICU) with no difference
between patients younger or ≥ 65 years old. Age ≥ 65 year
was not associated with an increased transplant-related
mortality (TRM) and was surprisingly associated with less total
parenteral nutrition (P = 0,046) and narcotics use (P= 0,011).
The median follow-up was 27 months (range, 1 to 87), median
PFS was 46 months (CI 95% 24,4-67,6) and OS is not reached
(graph 1). The estimated 5 years OS is 62% and PFS is 40%.
TRM was only 1% at 100 days and 2% at 1year after transplant.
The 1-year progression rate was 30% and mortality rate only
12%. Progressive disease status following first line therapy was
associated with a worse PFS compared to the achievement of
a partial or complete remission (HR 2,77; CI 95%, 1,18; 6,49).
Progressive disease status at the time of transplant was also
associated with a lower PFS (HR 9,30: CI 95% 2,55 to 33,92) and
OS (HR 13,44: CI 95% 2,68 to 67,48). International Prognostic
Index, age and treatment type did not influence PFS or OS.
Surprisingly, HCT-CI score did not correlate with toxicities,
morbidity or mortality.
Conclusion: AHCT is safe and effective in selected elderly NHL
patients. Progressive disease at the time of transplant was
associated with worse PFS and OS. HCT-CI did not allow to
predict outcome. Our data suggest that age alone should not
exclude patients from transplantation. However, this approach
should be reserved to patients with chemosensitive disease
and avoided in the elderly patient with progressive disease.
Disclosure of Interest: None declared.
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Comparison of total body ultrasound with total body
computerized tomography (CT) and 18-fluoro-
deoxyglucose positron emission tompgraphy (PET/CT) to
detect relapse in patients with lymphoma
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1Dipartimento di Ricerca Traslazionale e delle Nuove Tecnologie
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Pisa, Pisa, 2Ematologia Università Firenzed, Hematology Uni-
versity of Florence, Florence, 3Hematology University Turin,
Hematology Turin, Turin, Italy

Introduction: Total body CT (TB-CT) scan is the NCCN
recommended imaging technique with a biannual basis
frequency for the first 5 years. PET/CT is strongly recom-
mended for 18 fluorodeoxyglucose (18FDG) avid limphomas
(Lph). Ultrasound (US) may help in the follow up of Lph
patients (pts), with less radiation exposure and less expenses.
Material (or patients) and methods: We retrospectively
evaluated our Lph data-base. In the last 4 years we selected
150 Lph pts who relapsed after chemotherapy. N = 50 pts were
identified who were investigated with both (US) and TB-CT
(N = 43) or PET/CT (N = 7), independently from each other and
US was performed before CT or PET. Pts were assessed on a
3 monthly bases. US assessed: superficial nodes (S): later-
ocervical, supra and sub clavicular, axillary, and abdominal (A)
and, if possible, anterior mediastinal (M) nodes stations. As a
control group N=50 randomly chosen pts out of 150
complete remission (CR) pts were analyzed. All CR pts were
assessed with the same imaging techniques and modalities.
Results: Histology of the 50 pts were as follows: HD N=10,
Follicular (Fol) NHL N= 9, Marginal (MZL) N= 3, MALT N=3,
Mantle cell (MCL) N= 11; not specified N=2, DLBCL N=9,
Burkitt N = 1; T-NH N= 2. In 32 cases there was a concordance
between US and CT or PET/CT regarding S and A Ly. In one
case CT scan revealed M relapse in respect to US. In 9 cases of
contemporaneous M+A+S involvement CT was superior to
detect only M involvement. In 3 cases CT or PET/CT revealed
lung and or bone involvement with concordance with US in S
and A ly. Out of 3 cases of negative US 2 positive cases of CT
scan regarded M involvement and 1 A Ly. Nevertheless,
overall, there was not a statistically (ST) significant difference
(SD) in detection of Lph relapse between US and CT or PET/CT
(P = 0.186). Pts have been stratified according to BMI (BMI4=
25 and o25): BMI does not influence concordance in relapse
detection between US and CT or PET/CT (P = 0.8). There was
not a ST SD in relapse detection according to histology. In the
CR control group: N = 44/50 there was concordance US vs CT
or PET/CT. In 3 pts PET/CT was a false positive and biopsy
confirmed the US negativity. In 1pts/50 US was positive vs neg
CT and the pts relapsed 3 months later. N = 2 pts US revealed
increased and dishomogeneous spleen vs normal CT and both
relapsed 2.8-3.2 months later. In CR pts US specificity is 100%.
Conclusion: US detected lymphoma relapse without a
statistically significant difference in respect to CT and PET/
CT. US allows a close follow up, it is radiation-free, and is less
expensive. Further prospective studies are warranteed in order
to asess its usefulness in the follow up of lympoma patients.
Disclosure of Interest: None declared.
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Efficacy and safety of brentuximab vedotin in combination
with bendamustine as 2nd line salvage therapy and
potential “bridge” to stem cell transplantation for patients
with refractory Hodgkin Lymphoma
E. Shaibani1,*, P. Kaloyannidis1, M. Ali1, A. Al Shaghier1, K. Al
Anezi1, H. Al Hashmi1
1Adult Hematology and SCT, King Fahad Specialist Hospital,
Dammam, Saudi Arabia

Introduction: High dose chemotherapy and autologous stem
cell transplantation (autoSCT) represents the most reliable
curative approach for patients (pts) with refractory or relapsed
Hodgkin’s lymphoma (HL) after induction therapy. Never-
theless, the outcome of pts failed post 1st line salvage therapy
is extremely poor and only 15-20% can achieve long term
survival. For the majority of these pts the 2nd salvage regimen
remains ineffective; therefore there is an unmet need for more
effective and less toxic approaches. Brentuximab vedotin and
Bendamustine have been tested as single-agents in refractory
CD30+ lymphomas, demonstrating significant activity and a
favorable safety profile. However, the published data of their
combination (B&B) as salvage treatment are to date limited.
Material (or patients) and methods: In the present study we
evaluated the efficacy and safety of the B&B combination in 6
HL-pts, aged of 26(17-34)ys and disease that had be proven to
be refractory after at least 2 prior cycles of ESHAP given as 1st

salvage treatment, while 1 pt had also undergone prior
autoSCT. Following a median of 12(7-31) months since initial
diagnosis, the B&B-treatment was administered in an out-
patient basis by i.v. infusion of 1.8 mg/kg brentuximab on day-
1 and 90 mg/m2 bendamustine on days-1 and 2, in 3-week
cycles. At the time of B&B initiation, the disease stage was II, III
and IV in 2, 2 and 2 pts respectively, while 2 pts also had
B-symptoms.
Results: After a median of 2(2-5) cycles, 4/6 (67%) pts achieved
very good remission (480% metabolic response with PET/CT
criteria) while in 2/6 (33%) the disease progressed. No major
toxicity (WHO≥3) was observed during therapy. Finally, all 4
responders underwent stem cell transplantation at a median of
1.5(1-2.5) months post B&B therapy. One out of four responders
(previously treated with autoSCT) underwent alloSCT following
RIC, while 2/4 responders mobilized successfully (collected CD34
+cells: 7.7 and 4.1x 106/kg); in one pt the stem cell graft was
collected prior to B&B treatment. All transplanted pts are alive
and well at a median of 4,5(2-5) months post autoSCT. The 2 non-
responders pts currently are alive, on palliative treatment for 5
and 10 months.
Conclusion: Our data, though restricted to a small number of
pts, are in line with the limited published studies and support
the evidence that the B&B treatment could be an efficacious,
safe and promising approach for maximizing responses prior
SCT in patients with refractory HL. The B&B combination merits
further investigation in order to clarify its exact role as salvage
treatment and a potential “bridge” to successful SCT in
refractory lymphomas.
References: 1. Moskowitz AJ, Hamlin PA Jr, Perales MA et al.
Phase II study of bendamustine in relapsed and refractory
Hodgkin lymphoma. J Clin Oncol 2013;31: 456-60.
2. Zinzani PL, Viviani S, Anastasia A, et al. Brentuximab vedotin
in relapsed/refractory Hodgkin's lymphoma: the Italian experi-
ence and results of its use in daily clinical practice outside
clinical trials. Hematologica 2013;98: 1232-36.
3. LaCasce A, Bociek RJ, Matous J et al. Brentuximab Vedotin in
Combination with Bendamustine for Patients with Hodgkin
Lymphoma who are Relapsed or Refractory after Frontline
Therapy. Blood 2014 Suppl, Abst #293.
Disclosure of Interest: None declared.
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Salvage therapy in patients with high-risk lymphoma
relapsing after allogeneic stem cell transplantation
E. Klyuchnikov1,*, F. Ayuk1, U.-M. von Pein1, A. van
Randenbourgh1, G. Zeck1, M. Christopeit1, C. Wolschke1,
N. Kröger1
1Department for Stem Cell Transplantation, University Cancer
Center Hamburg-Eppendorf, Hamburg, Germany

Introduction: Allo-HSCT represents a curative strategy for
patients (pts) with relapsed/refractory lymphoma. The use of
reduced intensity conditioning decreased toxicity of this
approach; however the relapses still remain a challenge. There
is no consensus how to treat pts who relapsed after allo-HSCT.
Here, we report on our experience with different salvage
regimens which have been used in lymphoma pts relapsing
after allo-HSCT.
Material (or patients) and methods: Adult (≥18y) pts with all
histological lymphoma entities who underwent allo-HSCT
during 2005-2015 in University Cancer Center Hamburg,
subsequently relapsed and received salvage treatment were
retrospectively analyzed. The primary endpoints were overall
response rate, response duration, rate and severity level of
adverse events and overall survival from relapse.
Results: A total of 174 transplanted pts were identified in our
database; of those 53 pts (31%) relapsed. Outcomes for 27
relapsed pts (DLBCL, n= 8; PTCL, n= 5; FL, n=4; MCL, n= 3; HL,
n= 3; Burkitt lymphoma, n= 1; Sezary syndrome, n=1; MALT,
n= 1; Waldenström’s macroglobulinaemia, n=1) with median
age of 51 years (range, 19-73; male, n= 21) who received
salvage approaches were evaluated. A total of 20 pts (74%)
developed early relapses (o12 mo) within a median of 3 mo
(range, 1-11) post-transplant. Chemorefractory disease had
been documented in 15 pts (56%) prior to allo-HSCT. Auto-
HSCT had been performed in 15 pts (56%). The salvage
options included: (i) immunomodulative/monoclonal antibody
therapy, n= 17 (Lenalidomide alone or in combination, n= 9;
Rituximab alone, n=4; Temsirolimus in combination, n= 1;
Brentuximab alone, n= 2; Ofatumumab alone, n=1); (ii)
DLI ± chemotherapy, n= 5; (iii) 2nd allo-HSCT, n= 3; (iv) radio-
therapy followed by DLI (n=1) or lenalidomide (n= 1). Overall
response was observed in 11 pts (41%; CR 5 pts): 2/5 pts (1 CR,
1 PR) responded after DLI and 4/17 pts responded after
immunomodulative/monoclonal antibody therapy (Lenalido-
mide: 2/9, 1 CR, 1 PR; Brentuximab: 1 CR; Rituximab: 1/4, 1 PR).
Both pts after radiotherapy developed CR and maintain their
responses at the last follow up. The remaining 3 pts who
received 2nd allograft achieved PR but died due to early
toxicity. In the DLI group, 2/4 pts developed GvHD (cGvHD,
grade II (NIH)); in the immunomodulation/monoclonal anti-
body group: after lenalidomide: 4/9 pts developed cytopenia
(44%;≥ grade 3, n= 2) and 3/9 pts developed exacerbation of
GvHD (skin grade II, n=2; skin grade III, n= 1) at a median of 1
mo (range, 1-3) from begin of therapy. One of 4 pts developed
late-onset cytopenia after rituximab (6 mo from the last
administration). The median response duration was 9 mo (3-
94); 5 patients (DLIs: 1 CR; immunomodulative/monoclonal
antibody: 1 CR, 1 PR; radiotherapy: 2 CR) experience ongoing
response within a median of 7 mo (3-94) from relapse. After
median follow up of 13 mo (range, 5-94), six of the responding
pts remain alive, five of whom maintain their responses (4 CR
and 1 PR). The main cause of death was progressive disease
(59%). There were no GvHD related deaths.
Conclusion: Salvage therapy based on the use of DLI,
immunomodulation/monoclonal antibodies or radiotherapy
post-transplant seems to be safe and might induce durable
remissions in pts with high-risk lymphoma who relapse after
allo-HSCT.
Disclosure of Interest: None declared.
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PET negative splenomegaly affects engraftment kinetics
but not survival in allogeneic hematopoietic cell
transplant recipients with lymphoid malignancies
F. Khimani1,*, D. Jeong2, B. Miladinovic3, N. Taiga1, E. Ayala2, J.
Pidala1, F. Locke1, K. Gage2, C. Anasetti1, M. A. Kharfan-Dabaja1
1Blood and Marrow Transplantation, 2Department of Radiology,
H.Lee Moffitt Cancer and Research Institute, 3Comparative
Effectiveness Research/Evidence Based Medicine, University of
South Florida, Tampa, United States

Introduction: It is unclear if persistent splenomegaly prior to
allogeneic hematopoietic cell transplant (allo-HCT) influences
post-transplant outcomes for lymphoid malignancies in the
presence of a negative PET-CT scan.
Material (or patients) and methods: We retrospectively
reviewed records of patients who underwent allo-HCT for
lymphoid malignancies (n= 152) between 2008 and 2013 at
the Moffitt Cancer Center. Clinical data were captured through
our research database and were supplemented with individual
patient electronic medical record review. Pre-transplant CT
and PET images of all patients were reviewed. Spleen volume
(SV) was measured using the freehand volume segmentation
tool in AW Workstation software (General Electric, Waukesha,
WI, USA) on CT images. Splenic index (SI) was calculated as a
product of width (W), thickness (Th) and length (L) of the
spleen. Normal SV and SI was defined as SVo314.5 cm3 and
SI≤ 480 cm3 as described in the literature. Statistical analysis
was performed using SPSS v21.0.
Results: Among the study population 42.8% received an allo-
HCT from an HLA-matched related donor, 36.2% from a
matched unrelated donor, 12.5% from a mismatched unre-
lated donor, and 8.6% received a double-umbilical cord blood
transplants. Most patients (61.8%) received myeloablative
conditioning. Median age at transplantation was 52 (range
21-68) years. Pre-HCT spleen CT and PET images were available
on 88% (n=134) and 70.3% (n= 107) patients, respectively.
Spleen volumes ranged from 90 cm3 to 4684 cm3 with a
median of 290.5 cm3 and a mean of 400.3 cm3. SI calculation
showed a range from 50.3 cm3 to 8276.4 cm3 with a median of
582.1 cm3 and a mean of 771.2 cm3. Majority of patients
(83.1%) had PET negative spleen pre-HCT. The 2-year overall
survival (OS) and progression-free survival (PFS) were 57.3%
and 44.9%, respectively for all patients. Engraftment kinetics
were significantly delayed in PET negative patients with
splenomegaly with median days to neutrophil engraftment
16 vs 17 (P = 0.03) and median days to platelet engraftment 14
vs 16 (P = 0.04) but not PFS and OS as shown in fig 1.
Conclusion: PET negative splenomegaly prior to allo-HCT
results in delayed neutrophil and platelet engraftment but
does not affect PFS or OS. Future studies using registry data or
larger prospective studies are required to evaluate the impact
of splenomegaly and its PET avidity on allo-HCT outcomes in
lymphoid malignancies, considering the limited sample size in
our study.
References: 1. Pasquini MC, Wang Z, Horowitz MM, Gale RP.
2010 report from the Center for International Blood and
Marrow Transplant Research (CIBMTR): current uses and
outcomes of hematopoietic cell transplants for blood and
bone marrow disorders. Clin Transpl. 2010;87–105.
2. Rueffer U, Sieber M, Stemberg M, Gossmann A, Josting A,
Koch T, et al. Spleen involvement in Hodgkin’s lymphoma:
assessment and risk profile. Ann Hematol. 2003 Jul;82(7):
390–6.
3. Thipphavong S, Duigenan S, Schindera ST, Gee MS, Philips S.
Nonneoplastic, benign, and malignant splenic diseases: cross-
sectional imaging findings and rare disease entities. AJR Am J
Roentgenol. 2014 Aug;203(2):315–22.
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Response to Salvage Therapy, The Main Prognosis Factor
in Patients with Refractory or Relapsed Diffuse Large
B-Cell Lymphoma Treated with R-ESHAP and Autologous
Stem Cell Transplantation
F. Salido Toimil1,*, P. Torres Carrete1, G. Debén Ariznavarreta1,
M. R. Varela Gómez1, M. F. López Fernández1, V. Noriega
Concepción1
1Complexo Hospitalario Universitario A Coruña, A Coruña, Spain

Introduction: Salvage multidrug therapy R-ESHAP with
subsequent consolidation with autologous stem cell trans-
plantation (ASCT) remains today the main regimen for
relapsed/refractory patients with aggresive non-Hodgkin
lymphoma (NHL) Multiple variables like response to salvage
treatment, duration of first response, age,.. affect the outcome
of the disease.
We retropectively analyzed the influence of certain clinical and
biological variables in response to both salvage treatment and
its subsequent consolidation in relapsed and refractory diffuse
large B-cell lymphoma (DLBCL).
Material (or patients) and methods: We retrospectively
analyzed 57 consecutive patients with refractory or relapsed
DLBCL after first line treatment, who were treated with salvage
chemotherapy R- ESHAP scheme between 2004-2014, and
consolidated with ASCT (n= 30).
Results: At the time of treatment with R- ESHAP, 37 patients
had relapsed lymphoma and 20 refractory lymphoma. The
median number of cycles of R- ESHAP received was 4 (1 to 6).
The main factor influencing OS and EFS of patients with DLBCL
is conducting ASCT (Figure 1) OS patients who received ASCT
one year 66% vs 22.2% in those who did not take place; OS at
5 years 50% vs 12% (P= 0,000). SLE 1 year 56% vs 26%
transplanted patients in the non-transplanted; DFS at 5 years
48% vs 6% (P = 0,000).
ASCT was performed (with BEAM conditioning scheme) in 30
of the 57 patients. Reasons for not performing transplantation
after the salvage therapy (n=27) were: death of the patient
because of infectious complications (9 patients), chemoresis-
tant disease (11 patients), not candidate for ASCT because
of poor medical condition (6 patients) and patient refusal
(1 patient).
In patients who underwent ASCT (n= 30), the main prognostic
factor associated with OS and DFS was the status of
pretransplant disease (figure 2), with 1 and 5 year-OS of 75%
and 61% in patients in complete remission (CR) (n=25) vs 21%
and 0% for patients in partial remission/ refractory disease
(n = 5) (P = 0.002). 1 and 5 year EFS was 63% and 58% in
patients CR vs 20% and 0% in patients with partial remission/
refractory disease (P40.05).
It has not been proved relationship between OS and EFS and
other variables analyzed in the study, such as the disease
status at the time of receiving treatment with R- ESHAP
(relapsed vs refractory disease), or time from relapse (o1 year
vs41 year).
Conclusion: In our case serie the highest impact factor in the
OS and EFS of patients with DLBCL is conducting autologous
transplant, while in those patients that finally get the
transplant is the state of the disease prior to transplantation.
References: Early Failure of Frontline Ritixumab-Containing
Chemoinmunotherapy in Diffuse Large B-Cell Lymphoma Does
Not Predict Futility of Autologous Stem Cell Transplantation.
Hamadani et al. Biol Blood Marrow Transplantation, 2014;20
(11):1729-1736.
Disclosure of Interest: None declared.
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A comparison study between allogeneic and autologous
hematopoietic stem cell transplant for high-risk Peripheral
T-cell Lymphomas (PTCL)
H. Huang1,*, Q. Wang1, T. Xu1, Z. Jin1, D. Wu1
1The First Affiliated Hospital of Soochow University, Soochow
University, Suzhou, China

Introduction: Peripheral T-cell lymphomas (PTCLs) are hetero-
geneous malignancies sharing common elements of che-
motherapy resistance and poor outcome with standard
treatments. Attempts to improve outcomes have included
autologous or allogeneic hematopoietic cell transplantation
(autoHCT or alloHCT). both modalities lead to durable
remissions in recurrent disease settings and might be
important in consolidating first remission. However, key
questions remain, including relative efficacy of autologous
versus allogeneic approaches, and HCT timing (first-line
consolidation v relapse). Herein, we analyzed outcomes of 60
cases recieved autoHCT or alloHCT in our center.
Material (or patients) and methods: From July 2007 to July
2014, Outcomes of 60 patients undergoing autologous HCT
(autoHCT) or allogeneic HCT (alloHCT) were analyzed retro-
spectively. Primary outcomes were nonrelapse mortality
(NRM), relapse/progression, progression-free survival (PFS),
and overall survival (OS).
Results: All 60 patients were at high risk group (carried with
IPI≥ 3), with a median age of 31 (13-55) years old. Of the
60 cases, 22 were PTCL-not otherwise specified (PTCL-NOS),
22 with ALK negative anaplastic large cell lymphoma (ALK-
negative ALCL) and 16 with angioimmunoblastic T-cell
lymphoma (AITL). Before receiving transplantation, 40/60
patients were in complete remission (CR) and 20/60 patients
were not remission (NR). Twenty-one (21/60) received allo-
HSCT and thirty-nine patients (39/60) received auto-HSCT. In
the 20 NR patients before transplant, 11 patients received allo-
HCT and 9 patients received auto-HCT. After a median follow-
up of 39 (range 1-96) months, the K-M analysis showed that
the 5-year PFS for auto-HSCT and allo-HSCT were 61% and
60% (P= 0.724). 1-year NRM was higher (22.5% v 7.8%) for
alloHCT. The 5-year OS for auto-HCT and allo-HCT were 62%
and 61% (P = 0.724). There were no statistically significant
differences between the auto-HSCT and allo-HSCT. However,
autoHCT recipients were more likely in complete remission
(CR; 76.9% v 47.6%; Po0.01) and with chemotherapy-sensitive
disease.
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Conclusion: Both autoHCT and alloHCT approaches can
benefit patients with PTCL. We did not find a difference in
PFS and OS between autoHCT and alloHCT, although NRM
increased significantly in alloHCT. However, our results suggest
that outcomes of alloHCT are better for refractory and relapsed
patients with PTCL.
References: 1. Vose J, Armitage J, Weisenburger D. Interna-
tional peripheral T- cell and natural killer/T- cell lymphoma
study: pathology findings and clinical outcomes. J Clin Oncol,
2008, 26: 4124-4130.
2. Moskowitz AJ, Lunning M, Horwitz SM. How I treat the
peripheral T cell lymphomas. Blood, 2014, 123: 2636-2644.
3. Reimer P. Impact of autologous and allogeneic stem cell
transplantation in peripheral T-Cell lymphomas. Adv Hema-
tol,2010, 2010: 320624.
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The impact of dexamethasone, cytarabine, and cisplatin
(DHAP) regimen on stem cell mobilization and transplant
outcomes in patients with non-Hodgkin lymphoma (NHL)
treated with up-front autologous stem cell transplantation
(ASCT)
H.-Y. Yhim1,*, S. Y. Jeon1, J.-A. Kim2, D.-H. Yang3, H. S. Kim4,
J.-Y. Kwak1
1Department of Internal Medicine, Chonbuk National University
Hospital, Jeonju, 2Department of Internal Medicine, Catholic
University of Korea College of Medicine, Seoul, 3Department of
Internal Medicine, Chonnam National University Hwasun Hospi-
tal, Jeollanamdo, 4Department of Nursing, Wonkwang University,
Iksan, Korea, Republic Of

Introduction: Limited data exist regarding the efficacy and
toxicity of DHAP regimen compared to high-dose cyclopho-
sphamide (HDC) in patients with NHL undergoing ASCT.
The aim of this study was to investigate the effects of DHAP
plus granulocyte-colony stimulating factor (G-CSF) as a stem
cell mobilization regimen on efficacy of mobilization, toxicity,
and transplant outcomes, compared to HDC plus G-CSF in
patients with NHL, who were responsive to front-line

cyclophosphamide, doxorubicin, vincristine, and prednisone
(CHOP) or rituximab-CHOP chemotherapies.
Material (or patients) and methods: We consecutively
enrolled patients with NHL treated with CHOP or rituximab-
CHOP and subsequent chemomobilization using HDC (4.0 g/
m2) or DHAP (cisplatin 100 mg/m2 D1, cytarabine 4.0 g/m2 D2,
dexamethasone 40 mg D1-4) plus G-CSF regimens for up-front
ASCT in 3 Korean institutions between 2004 and 2014.
Results: Ninety-six patients (57 male, 39 female) with a
median age of 48 years (range, 18-66) were included. Sixty-five
patients (67.7%) received HDC and 31 (32.3%) received DHAP.
The most common histologic type was diffuse large B-cell
lymphoma (DLBCL, N = 52, 54.2%), with the second most
common subtype was peripheral T-cell lymphoma, not
otherwise specified (N= 27, 28.1%). Anaplastic lymphoma
kinase-negative anaplastic large cell lymphoma represented
12.5% (N= 12) and angioimmunoblastic lymphoma 5.2% of
the cases. 92.3% of patients with DLBCL were initially treated
with R-CHOP chemotherapy.
Mobilized CD34+ cells were significantly higher in DHAP group
than HDC group (median, 16.1 vs. 6.1 x 106/Kg, P = 0.001,
respectively). Successful mobilization (mobilized CD34+ cell
count3 5.0 x 106/Kg) was observed in 27 patients (87.1%) of
DHAP group and 40 (61.5%) of HDC group (P= 0.011). In
multivariate analysis, baseline bone marrow involvement
(odds ratio [OR], 4.60 [95% CI, 1.20-17.61]), no prior radio-
therapy (OR, 11.78 [1.68-82.39]), WBC counts at first apheresis
day41,785/uL (OR, 9.25 [2.89-29.58]), and DHAP regimen (OR,
4.12 [95% CI, 1.12-15.17]) were independent predictors for
successful mobilization. Febrile neutropenia, none of which
were fatal, developed 3 patients (9.7%) in DHAP group, which
was less frequent than HDC group (21 patients [32.3%],
P = 0.043). Median time to neutrophil/platelet engrafts and
overall survival did not significantly different according to
chemomobilization regimen.
Conclusion: DHAP regimen was significantly associated with
higher yields for stem cell mobilization and lower incidence of
febrile neutropenia than HDC. Therefore, DHAP plus G-CSF can
be an effective chemomobilization regimen in patients with
NHL undergoing up-front ASCT.
Disclosure of Interest: None declared.
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Autologous stem cell transplantation as an upfront
consolidative strategy in patients with NHL including
T-cell lymphoma: A systematic review and meta-analysis
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1Seoul National University Hospital, 2National Evidence-based
Healthcare Collaborating Agency, 3Cancer Research Institute,
Seoul National University, Seoul, Korea, Republic Of

Introduction: Peripheral T-cell lymphoma (PTCL) is a neo-
plasm arising from mature T lymphocyte. This disorder
accounts for 7% of all hematologic malignancies in adults.
According to the NCCN guideline, upfront consolidative
autologous stem cell transplantation (ASCT) is an option for
patients with PTCL achieving complete response (CR) after
induction chemotherapy. However, the evidence of ASCT is
not concrete because no randomized clinical trial (RCT) has
been performed so far. Thus, we tried to show the effective-
ness of upfront ASCT merging previous RCT including patients
with mature PTCL.
Material (or patients) and methods: PubMed, EMBASE, and
Cochrane database were searched to extract eligible studies,
which were randomized controlled trials comparing upfront
autologous stem cell transplantation (ASCT) with conventional
cytotoxic chemotherapy for non-Hodgkin lymphoma (NHL)
including T-cell lymphoma. The primary outcome was
progression-free survival (PFS). The secondary outcomes were
overall survival (OS) and complete response (CR) rate. The risk
of bias was evaluated by the Cochrane tool. All measures were
pooled using fixed-effects models.

Table 1: Baseline characteristics of the patients

Parameters Auto-HCT Allo-HCT

Number 39 21
Histological subtypes 12 4
PTCL-NOS 13 4
ALK-negative ALCL 7 9
AITL 7 4
NK/T 39 0
Conditioning regimen 0 11
BEAM 0 N 10
BUCY 30 8
TBI+BUCY 2 4
Donor source 7 8
Matched unrelated donor 35 1
Matched sibling donor 0 10
Haploid donor 4 0
Cord blood 0 11
Disease status before HCT 19
CR 0
PR 0
NR 2
Disease status after HCT
CR
PR
NR
Uncertain
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Results: Out of 6,476 retrieved articles, 5 trials with a total of
157 patients were met the inclusion criteria. Among these
patients, upfront ASCT was significantly associated with
improvement of PFS (RR for ASCT, 0.70; 95% C.I., 0.60-0.81;
P40.001). However, no statistically significant difference was
observed in OS (RR for ASCT, 0.85; 95% C.I., 0.71-1.03; P = 0.10)
and CR rates (RR for ASCT, 0.93; 95% C.I., 0.71-1.21; P= 0.59).
For CR rates, only three trials incorporating 54 patients were
merged to figure out CR rates since two trials did not show
CR rates.
Conclusion: Among patients with T-cell lymphoma, upfront
ASCT showed better PFS although we should consider that the
above RCTs included B-cell NHL as well as T-cell NHL.
References: 1. Stiff PJ, Unger JM, Cook JR, et al. Autologous
transplantation as consolidation for aggressive non-Hodgkin's
lymphoma. New England Journal of Medicine 2013;369:
1681-90.
2. Haioun C, Lepage E, Gisselbrecht C, et al. Comparison of
autologous bone marrow transplantation with sequential
chemotherapy for intermediate-grade and high-grade non-
Hodgkin's lymphoma in first complete remission: A study of
464 patients. Journal of Clinical Oncology 1994;12:2543-51.
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P356
Outcomes of Patients with Multiple Myeloma (MM) after
Allogeneic Transplantation (allo-HCT) Failure in the
Biologically Targeted Drugs Era: Prolonged Survival
Outcomes and Salvage Therapy Analysis
A. Mussetti1,*, V. Montefusco1, F. Rezzonico2, M. Capecchi1,3,
M. Pennisi1,3, F. Maura1,3, P. Corradini1,3
1Adult Hematology and Stem Cell Transplantation, Istituto
Nazionale dei Tumori, Milano, 2U.O. Medicina Interna, A.O.
Ospedale Civile di Legnano, Legnano, 3Dipartimento di Oncolo-
gia, Università degli Studi di Milano, Milano, Italy

Introduction: We report results of reduced-intensity-
conditioning (RIC) allo-HCT in a cohort of patients with
MM. Further analysis was performed for post allo-HCT
relapsed/refractory (R/R) patients treated with biologically
targeted drugs.
Material (or patients) and methods: Seventy-one patients
(median age 55 years, range 31-65) undergoing RIC allo-HCT
from April 1999 to May 2013 are included in this retrospective
analysis. Forty-three patients (61%) received allo-HCT after the
first line of therapy. Before allo-HCT, 30(54%) received
bortezomib, 21(30%) received lenalidomide, 21(30%) received
both drugs. Sixty-nine patients (97%) received at least 1
autologous HCT before allo-HCT. Twenty-six patients (90%)
had chemosensitive disease at time of allo-HCT (complete
response = 17, partial response = 9) and 3 (10%) had stable
disease. HCT-CI was 42 in 14 individuals (20%). A HLA-
matched related or unrelated donor was available for 41

patients (58%). RIC and PBSC as graft source were used for the
whole study cohort. Overall survival (OS) and Progression Free
Survival (PFS) were performed with Kaplan-Meier analysis.
Neutrophil and platelets engraftment, acute Graft Versus Host
Disease (aGVHD), chronic GVHD (cGVHD), Non-Relapse-
Mortality (NRM) and Relapse Incidence/Progression of Disease
(RI/POD) were obtained with competing risk analysis. Associa-
tions among patient-, disease-, and transplantation-related
variables and outcomes of interest were evaluated using Cox
proportional hazards regression.
Results: Day +30 neutrophil and platelets engraftment was
98%(95%CI:82-100) and 96%(95%CI:84-99)respectively. The
cumulative incidence of grade II-IV aGVHD at day +100 and
cGVHD at 5-year was 13% (95%CI: 7-23%) and 35%(CI95%:24-
46). NRM and RI/POD at 5-year were 12%(CI:5-23) and 65%
(95%CI:49-76) respectively. With a median follow-up in
survivors of 100 months (range 16-186), the 5-year PFS and
OS were 39% (95%CI: 27-52) and 60% (95%CI:55-77). On
multivariate analysis: age455 years was associated with both
a reduced PFS (RR 2.11, 95%CI:1.15-3.86) and OS (RR 5.53, 95%
CI:2.22-13.76); chemorefractory disease at allo-HCT was asso-
ciated with both a reduced PFS (RR 3.09, 95%CI:1.37-6.99) and
OS (RR 3.19, 95%CI:1.23-8.22). Post allo-HCT R/R patients (#43)
had a median 5-year OS from time of first relapse of 35% (95%
CI:17-53). Twenty-four patients (56%) received bortezomib, 28
(65%) lenalidomide, 11(26%) pomalidomide, 12(28%) donor
lymphocyte infusion as part of salvage therapy at any line after
allo-HCT relapse. Median PFS from time of relapse post allo-
HCT was 7 months (range 0-113 months) for bortezomib-
based therapy, 14 months (range 0-79 months) for lenalido-
mide and 10 months (range 1-28) for pomalidomide (figure 1).
In the lenalidomide group, PFS was similar for those who
received this drug both before and post allo-HCT compared to
those who received it only after allo-HCT. We did not observe
unexpected toxicities.
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Conclusion: RIC allo-HCT is a feasible and effective strategy in
patients with relapsed and refractory multiple myeloma.
Age455 years and pre allo-HCT chemorefractory disease are
important negative prognostic factors in this setting. Biologi-
cally targeted drugs are effective for relapses after allo-HCT
and lenalidomide retreatment could still be beneficial
probably due to its immune-modulatory effects.
Disclosure of Interest: None declared.

P357
First-line Autologous Stem Cell Transplantation (ASCT) in
elderly Multiple Myeloma (MM) patients: impact of
melphalan dosage and clinical variables on outcome
A. Belotti1,*, E. Morello1, C. Crippa1, R. Ribolla1, V. Orlando1,
G. Rossi1
1Division of Hematology, Spedali Civili, Brescia, Italy, BRESCIA,
Italy

Introduction: The age limit of 65 for performing autologous
stem cell transplantation (ASCT) in elderly patients with
Multiple Myeloma (MM) is currently debated, since efficacy
and safety have been improved over the last years but no
conclusive data are available on risk assessment in this setting.
We analysed the impact of prognostic parameters on MM
outcome in patients aged 465 undergoing first-line ASCT at
our center.
Material (or patients) and methods: Between 2008 and 2014
59 of 280 newly diagnosed symptomatic MM patients aged
65-75 years (median age 67, 32% aged≥ 70, median follow up
2.7 years) received ASCT as part of first-line treatment (36%
single, 64% double), after bortezomib-based induction (76%)
or VAD (24%). ECOG PS was ≥ 2 in 19% of patients and
hematopoietic cell transplantation comorbidity index (HCT-CI)
risk score was high in 70%. Melphalan 200 mg/m2 (MEL200)
conditioning was given to 44%, MEL140 to 10% and MEL100
to 46% of patients, respectively. The impact of age,
pretransplant disease status (DS), ECOG PS, HCT-CI score and
MEL dosage on progression-free (PFS) and overall survival (OS)
was analyzed.
Results: CR after the first ASCT was 32% and VGPR was 39%.
Grade 4 non-hematologic toxicity was observed in 9 patients
(15%) (mucositis in 6, infections in 3). Transplant related
mortality (TRM) was 0%; death rate was 18% and was due to
progressive disease in 90% of cases. 2-year PFS was 77% and
OS 90%. At univariate analysis no significant survival difference
was seen between patients aged 65-69 and≥ 70 years (3-year
PFS 62% vs 35% and OS 84% vs 87%, respectively). PS 0-1
vs≥ 2 significantly impacted on OS (3-year PFS 55% vs 64%,
P=NS; OS 88% vs 69%, p 0.01, respectively). HCT-CI risk score
and pretransplant DS had no impact on outcome. A
significantly better outcome was seen in patients receiving

MEL200, compared to lower MEL doses (3-year PFS 76% vs
40%, p 0.019; 3-years OS 100% vs 71%, p 0.0005; Figure 1).
Considering conditioning regimen, PS, and pretransplant DS in
a multivariate analysis, MEL200 independently affected PFS
(p 0.02).
Conclusion: ASCT is feasible and effective in MM patients
aged≥ 65 and also in selected patients aged≥ 70 years.
Neither allogeneic HCT-CI risk score nor age or DS were
predictors of TRM and outcome whereas PS42 affected OS
and full-dose MEL conditioning significantly improved PFS and
OS. Objective methods are warranted to assess transplant
eligibility and the optimal dosage of the conditioning regimen
in order to optimize the use and the efficacy of ASCT in elderly
MM patients.
Disclosure of Interest: None declared.
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Autologous haematopoietic stem cell transplantation
(AHSCT) can be successful therapy for patients with
multiple myeloma over 65 years old
A. Kopinska1,*, M. Krawczyk-Kulis1, A. Koclega1, A. Pluta2,
A. Jachalska3, S. Kyrcz-Krzemien1
1Hematology and Bone Marrow Transplantation, SPSK-M,
Katowice, 2Dpt of hematooncology, specialistic hospital,
Brzozow, 3Department of Hematology, NCU L. Rydygier Colle-
gium, Bydgoszcz, Poland

Introduction: High-dose chemotherapy with autologous
haematopoietic stem cell transplantation (AHSCT) in multiple
myeloma patients is recommended as consolidation therapy
especially in younger patients that can increase both
progression free survival (PFS) and overall survival (OS).The
role of AHSCT in elderly pts (over 65 years) is still no clearly
defined.
Material (or patients) and methods: We present the
treatment’s outcomes of 50 pts with MM who were underwent
AHSCT between July 2005 and March 2015 in our Department.
There were 30 male and 20 female, with a median age of 66,5
(range 65-81 yrs). Salmon-Durie scale staging at the diagnosis
was as follow: I-2%(n= 1), II-36%(n= 18), III-62% (n= 31); ISS I-
n= 14 (28%), II-n= 31% (62%), II n= 5 (10%). 3pts renal failure
was presented at the diagnosis. The induction treatment
consisted of immunomodulation drugs or proteasome inhibi-
tors. The complete response was achieved in 14 patients
(28%), the very good partial respond in 17 pts (34%), the
partial response in 11 patients (22%) and stable disease in 8
pts (16%).
Conditioning regimens preceding AHSCT consisted of mel-
phalan in dose 200 mg/m2 in 47 cases, 3 pts got melphalan in
dose 140 mg/m2 due to renal insufficiency. A median number
of transplanted CD34+ cells was 4,1 (2,0–17,1x106/kg).
Results: Eight years’ disease free survival (DSF) was estimated
to be 19% with a 10 years’ overall survival (OS) of 29%.
All patient successfully engrafted. Hematopoietic recovery was
as following: WBC count41,0x109/L after median of 14 days
(range 8-21 days), ANC4 0,5x109/L after median of 14 days
(range 8-21 days) and platelet count 450x109/L after median
of 14 days (range 10-21 days). The major complications after
AHSCT were rare and included: bacterial infections of the
respiratory tract (n=15), viral infections (n=10), oral mucositis
(n= 9).
Conclusion: HDT based of melphalan followed by AHSCT
seems to be effective and safe procedure for MM patients over
65 year old in everyday clinical practice.
Disclosure of Interest: None declared.
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Study on cord blood transplantation in multiple myeloma
on behalf of Eurocord, CBC-Cellular Therapy &
Immunobiology Working Party and CMWP-EBMT
A. Paviglianiti1,2,*, E. Xavier1, A. Ruggeri1,3, P. Ceballos4,
E. Deconinck5, J. J. Cornelissen6, S. Nguyen-Quoc7, N. Maillard8,
G. Sanz9, P.-S. Rohrlich10, L. Garderet3, F. Volt1,2, V. Rocha1,11,
N. Kroeger12, E. Gluckman1,2, N. Fegueux4, M. Mohty3,13
1Eurocord-Monacord, AP-HP Hôpital Saint Louis, Paris, France,
2Monacord, Centre Scientifique de Monaco, Monaco, Monaco,
3Service d'Hématologie et Thérapie Cellulaire, Hôpital Saint
Antoine AP-HP, Paris, 4Department of Clinical Hematology,
CHU Lapeyronie, Montpellier, 5Department of Hematology, CHU
Besançon, Besançon, France, 6Department of Hematology,
Erasmus MC-Daniel den Hoed Cancer Centre, Rotterdam,
Netherlands, 7Department of Hematology, University Paris IV,
Hôpital la Pitié-Salpêtrière, Paris, 8Bone Marrow Transplant Unit
Clinical Hematology, Hôpital La Miletrie, Poitiers, France,
9Servicio de Hematologia, Hospital Universitario y Politecnico
La Fe, Valencia, Spain, 10Department of Clinical Hematology,
CHU Hôpital de l'ARCHET I, Nice, France, 11Department of
Hematology, Churchill Hospital, Oxford, United Kingdom,
12Department of Stem Cell Transplantation, University Hospital
of Hamburg, Hamburg, Germany, 13INSERM, UMRs 938, Paris,
France

Introduction: Allogeneic stem cell transplantation (alloSCT) is
not considered a standard therapy for multiple myeloma
(MM), but this intensive therapy can be beneficial for some
patients (pts) as it offers the benefit of graft versus myeloma
effect. Reduced-intensity conditioning (RIC) has broadened the
use of alloSCT pts with MM as it reduces the toxicity associated
with the procedure allowing older and heavily pretreated pts
to receive alloSCT.
Material (or patients) and methods: We retrospectively
analyzed 95 pts, 85 with MM and 10 with plasma cell leukemia,
receiving single or double UCBT in EBMT centers from 2001
to 2013.
Results: Out of the 45 pts with available cytogenetic data, 32
had abnormal karyotypes including 11 with high risk altera-
tions (e. g. t(4,14) and del17p). Eighty-two pts received
proteasome inhibitors or immunomodulatory drugs before
UCBT. The median age at UCBT was 53 years (yrs) and 36% of
pts was at stage III ISS. Thirty-six pts (38%) received a single
UCBT and 59 (62%) a double UCBT (dUCBT); 89 pts (96%)
received at least one previous ASCT. Disease status at UCBT
was 1st complete remission (CR) in 11%, 2nd CR in 11%, very
good partial response (VGPR) in 22%, partial response (PR) in
41%, stable or progressive disease in 15% of pts. Seventy-
seven pts (82%) underwent RIC, mostly (n= 60) cyclopho-
sphamide+fludarabine+total body irradiation (TBI). Anti thy-
mocyte globulin (ATG) was given to 24% of the pts. The
median number of infused total nucleated cells (TNC) was 3.3
x107/kg. The median follow-up was 41 months. The cumula-
tive incidence (CI) of neutrophil (PMN) and platelet (PLT)
engraftment was 97 ± 3% at 60 days and 72± 5% at 180 days
after UCBT, respectively. Seven pts failed neutrophil engraft-
ment, from which, 3 were alive at last follow-up (2 after ASCT
rescue) and 4 died in a median time of 21 months after UCBT.
The CI of 100- day acute graft-versus-host disease (aGVHD)
grade II-IV was 41 ± 5%. The CI of chronic graft-versus-host
disease (cGVHD) at 2 years was 22 ± 4%. The 3-year CI of
relapse and of non relapse mortality (NRM) was 47 ± 5% and
29± 5%, respectively. Progression free survival (PFS) and
overall survival (OS) at 3–year was 24 ± 5% and 40± 5%,
respectively. Sixty-three pts died: 30 of relapse and 33 of
transplant related causes (infections, n=16, GvHD, n=5 and
others causes, n= 12). In multivariate analysis, ATG use was
associated with decreased incidence of aGVHD (HR= 0.25,
95%, CI = 0.08-0.80, P= 0.020), higher NRM (HR= 3.35, 95% CI
1.44-7.81, P = 0.005), decreased OS (HR = 4.03, 95% CI = 2.13-
7.64, P40.001) and decreased PFS (HR = 2.73, 95% CI = 1.48-
5.05, P = 0.001). Patients with high cytogenetic risk had higher

relapse rates (HR= 3.83, 95% CI = 1.26-11.61, P= 0.018) and
worse OS (HR = 2.99, 95% CI 1.31-6.83, P= 0.009) and PFS
(HR = 2.88, 95% CI 1.26-6.57, P= 0.012).
Conclusion: This study shows that UCBT it is feasible and
potential curative for MM pts. Results obtained after UCBT for
MM are similar to what has been reported with other alloSCT
sources.
Disclosure of Interest: None declared.
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Progression free survival in patients with Multiple
Myeloma treated with induction therapy followed by
Autologous Stem Cell Transplant 5 years experience
C. Plaza Meneses1,*, T. Villaescusa de la Rosa1, J. L. Lopez
Lorenzo1, C. Teran Benzaquen1, M. S. Sanchez Fernández1,
E. Prieto Pareja1, E. Askari1, A. Velasco Valdazo2, P. Llamas Sillero1
1Hematology, Hospital Universitario Fundación Jiménez Díaz,
2Hematology, Hospital Rey Juan Carlos, Madrid, Spain

Introduction: Multiple Myeloma as today is considered an
incurable disease. Multiple studies have demonstrated that the
treatment that offers the longest remission is an induction
therapy followed by an autologous stem cell transplant (ASCT)
(6). Our group uses VCD (Bortezomib+Cyclophosphamide
+Dexamethasone) as standard induction therapy, followed
by an ASCT as front line therapy in eligible patients.
Material (or patients) and methods: We analyzed data from
January 2011 to November 2015 from four hospitals, in which
we include all patients with multiple myeloma that have gone
through an autologous hematopoietic stem cell transplant.
The sample has 55 patients overall, divided in subgroups
depending on the response to the induction therapy at the
time of the ASCT. The subgroups are Complete Remission (CR),
Very Good Partial Response (VGPR), Partial Response (PR), and
Progression Disease (PD). We analyze the progression free
survival time (PFS). The PFS event was defined as the time
when the patient needed a new line of treatment.
Results: Results show a mean PFS of 24 months (95%
confidence interval 18,7-29,9). The subgroups are distributed
in CR 16%, VGPR 36%, PR 42%, PD 6%. PFS after subgroup
stratification was 36 months in CR patients, 21,9 months in
VGPR patients, 21,1 months in PR patients and 0.3 months in
PD patients. (Table 1).
Conclusion: After the statistical analysis, we concluded that
multiple myeloma is still a disease that´s not very well
controlled with standard care. Even with newer regimens that
are coming it is still considered an incurable disease. In our
study the progression free survival curves are very similar to
the ones described in larger studies, the difference seen in
relapse time is statistically significant (P= o0,001) when the
patients have a complete remission during the induction
phase of the treatment. In comes to our attention the
practically nonexistent difference between VGPR and PR in
progression free survival. We will confirm these finding after
more time has passed since many of our patients do not have
too much follow up time. We hope that the new lines of
treatment will have the same impact that show in clinical trials
can be replicated in he every day practice so we can improve
the survival a PFS curves.
References: -Chng WJ, Dispenzieri A, Chim CS, et al; Interna-
tional Myeloma Working Group. IMWG consensus on risk
stratification in multiple myeloma. Leukemia. 2014;28(2):
269-277.
-Gentili S, Lonial S. Relapsed and refractory multiple myeloma:
new therapeutic strategies. Hematol Oncol Clin North Am.
2014;28(5): 861-890.
-Kumar SK, Rajkumar SV, Dispenzieri A, et al. Im- proved
survival in multiple myeloma and the impact of novel
therapies. Blood. 2008; 111(5):2516-2520.
-Lahuerta JJ, Mateos MV, Martinez-Lopez J, et al. Influence
of pre- and post-transplantation responses on outcome of
patients with multiple myeloma: sequential improvement of
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response and achievement of complete response are asso-
ciated with longer survival. J Clin Oncol. 2008;26: 5775-5782.
-Attal M, Harousseau JL, Stoppa AM, et al.Apro- spective,
randomized trial of autologous bone marrow transplantation
and chemotherapy in multiple myeloma: Intergroupe Francais
du My- elome. N Engl J Med. 1996; 335:91-97.
Disclosure of Interest: None declared.

P361
Second ASCT resulted in improvements in the depth of
response and the response duration in myeloma patients
with partial response to first ASCT
D. S. Hong1,*, S. Park1, S. H. Kim1, J. Yun1, H. J. Kim1, C. K. Kim1,
J. H. Won2, H. J. Yoon3, C. K. Min4
1Hematology Oncology, Soonchunhyang University Bucheon
Hospital, Bucheon, 2Hematology Oncology, Soonchunhyang
University Hospital, 3Hematology Oncology, Kyung Hee University
Hospital, 4Hematology, The Catholic University Hospital, Seoul,
Korea, Republic Of

Introduction: In myeloma patients with partial response (PR)
following high-dose (HD) therapy with autologous stem cell
transplantation (ASCT), the available data are needed regard-
ing optimal treatment regimens to improve the depth of
response, and lead to substantial improvement of clinical
outcomes. Recent data demonstrated that patients with only a
PR to induction chemotherapy and ASCT derived substantial
benefit from consolidation therapy. An improvement in the
depth of response was seen in 26% of patients who had
reached PR following ASCT.
Material (or patients) and methods: We evaluated the
clinical benefits according to treatment strategies, tandem
ASCT or consolidation therapy with novel agents in patients
with partial response to HD chemotherapy and ASCT.
Response evaluation was done around D+100 after ASCT. A
total of 50 patients who received tandem ASCT (n=20) or
consolidation therapy with novel agents (n= 30) were
recruited.
Results: Median follow-up duration was 41 months. CR rate in
tandem ASCT group was higher than the group of novel
agents (60% vs 30%). The rate of deep response including very
good partial response (VGPR) was also higher in tandem ASCT
group (85% vs 40% for novel agents group). And the time to
next treatment of the tandem ASCT group was longer than the
novel agents group (12.8 months vs 7.3 months, P = .05).
However, no different in overall survival was seen between
two groups, the estimated 3-year rates being 62.4% for the
tandem ASCT group and 57.0% for the novel agents group,
respectively. Patients who achieved deep response including

CR and VGPR survived longer than patients with response less
than VGPR (75.9% vs 47.9%, P = .03) in both groups. The
efficacy of treatment regimens including novel agents as a
salvage therapy was not significant different according to type
of novel agents.
Conclusion: In patients who achieve a partial response after
HD-chemotherapy and ASCT, tandem ASCT is still an effective
treatment option and achieving deeper response is associated
with a better clinical outcome.
Disclosure of Interest: None declared.
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High-dose melphalan treatment in newly diagnosed and
relapsed/refractory multiple myeloma following induction
with traditional or novel drugs: A longitudinal single-
center analysis
G. B. Thoennissen1,2,*, D. Görlich3, U. Bacher2,4, T. Aufenberg1,
A.-C. Hüsken1, A. A. Hansmeier1, G. Evers1, J.-H. Mikesch1, F. Fritz5,
C. Bokemeyer2, C. Müller-Tidow1,6, M. Stelljes1, R. M. Mesters1,
U. Krug1,7, M. H. Kropff1, N. H. Thoennissen1,2, W. E. Berdel1
1Hematology, Oncology and Pneumology, University of Muen-
ster, Muenster, 2Oncology, Hematology and Bone Marrow
Transplantation, University Medical Center Hamburg-Eppendorf,
Hamburg, 3Institute of Biostatistics and Clinical Research,
University of Muenster, Muenster, 4Hematology and Medical
Oncology, University Medicine of Göttingen, Göttingen, 5Medical
Informatics, University of Muenster, Muenster, 6Hematology and
Oncology, University of Halle, Halle, 7Hematology and Oncology,
Medical Centre Leverkusen, Leverkusen, Germany

Introduction: Although treatment of patients with multiple
myeloma (MM) showed progress due to novel agents such as
bortezomib, thalidomide and lenalidomide, autologous stem
cell transplantation (ASCT) following melphalan high-dose
chemotherapy (HDCT) is still a gold standard for younger and
fit patients.
Material (or patients) and methods: We conducted a
retrospective analysis of 320 myeloma patients receiving
either single (N = 286) or tandem (N= 34) ASCT following
melphalan HDCT in the period from 1996 to 2012 at University
Hospital Muenster. Main objectives were the analysis of
haematological response to ASCT, overall survival (OS),
progression-free survival (PFS), and transplant-related death
(TRD). Adverse risk factors were calculated in multivariate Cox
regression models. Additionally, the impact of induction
therapy containing novel compounds on survival of the
myeloma patients receiving ASCT was assessed.
Results: Median age for the entire cohort at time of ASCT was
58 years (range 35-75). 51% of the patients (N = 162) presented
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with Durie-Salmon stage IIIA. Median follow-up was 67 months
(95% Confidence Interval (CI) 60.0-74.0), median OS 62 months
(95% CI 51.4-72.7), and median PFS 33 months (95% CI 27.0-
39.0). TRD rate was 3%. Patients older than 60 years at time of
ASCT had a worse PFS in comparison to younger patients (26
vs. 41 months, P40.001). 41% of the patients (N = 130)
reached a very good partial remission (VGPR) or better at
day +100 post-ASCT and showed a significant advantage in
median OS compared to 127 patients responding with partial
remission (PR) or worse (89 vs. 53 months; P = 0.001). Multi-
variate analysis of the entire cohort revealed age ≥ 60 years
(vs. o60 years; P = 0.030; Hazard Ratio (HR) 1.922, 95% CI 1.1-
3.5) and higher International Staging System stage (3 vs. 1;
P= 0.006, HR 2.599, 95% CI 1.3-5.1) as adverse risk factors
regarding PFS. Patients with one line of induction therapy
before ASCT had a better median OS than patients with 2 or
≥ 3 lines of induction therapy (72 vs. 54 months vs. 30 months;
P= 0.003). Median OS of myeloma patients receiving ASCT in
the period from 2005 to 2012 was longer than in patients
receiving ASCT in the period from 1996 to 2004 (71 months vs.
52 months, P = 0.027). Moreover, 65.1% of the myeloma
patients achieved at least a VGPR on day +100 post-ASCT in
the second time period compared to 29.5% in the first time
period ( p40.001). Median OS was significantly worse in newly
diagnosed MM (NDMM) patients (N = 158) receiving first
induction therapy with a traditional regime than in patients
(N = 87) treated with a novel compound, e.g. bortezomib,
thalidomide, and/or lenalidomide (58 vs. 69 months,
P= 0.01).
Conclusion: Our analysis confirms HDCT-ASCT as an effective
therapeutic strategy with low TRD rate in an unselected large
myeloma patient cohort. Prognosis of HDCT-ASCT recipients
has been improved by the introduction of novel induction
strategies.
Disclosure of Interest: None declared.
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Single-Center Analysis of Factors Predicting Outcome after
Autologous Stem Cell Transplantation in Patients with
Multiple Myeloma
G. D. Petrova1,*, T. Chernyavskaya1, V. Doronin1, D. Mkheidze2,
K. Melkova1
1stem cell transplantation, 2Bank of cryopreservated of bioma-
terials, FEDERAL STATE INSTITUTION "RUSSIAN CANCER
RESEARCH CENTER NAMED N.N.BLOKHIN ", Moscow, Russian
Federation

Introduction: Autologous hematopoietic stem cell transplan-
tation (ASCT) is a standard treatment option for newly
diagnosed young patients (pts) with multiple myeloma (MM).
The objective of this single-center study was to analyze
prognostic factors predicting outcome of ASCT in pts with MM.
Material (or patients) and methods: Between 2007 and 2015
100 consecutive pts with proved MM were enrolled in the
study. Peripheral blood stem cells (PBSC) were collected and
the first ASCT was performed independently of response to
standard chemotherapy (CT). The second ASCT was recom-
mended in case of partial response (PR), stable disease (SD),
progression of disease (PD) or relapse after the first ASCT.
Associations of patient and graft characteristics with outcome
were evaluated in multivariate analyses, using Cox propor-
tional hazards.
Results: A total of 126 ASCT were performed in 100 patients.
The median age of the patients was 51 years (range 29-64) and
approximately half the patients were male (n=49).The time
interval between diagnosis setting and first ASCT was 5-43 mo
(median 10 mo). In a period of 3,5-41 mo (median 7 mo) 26 pts
received the second ASCT. Disease status at ASCT: complete
remission (CR) 14%, PR56%, SD12%, PD18%. Conditioning
regimen included melphalan in a standard dose of 200 mg/m2

in all cases. The graft consisted of PBSC, median number of
infused PBSC was 4,3 х106 CD34+cells /kg (range, 2-14,8). The
median time to neutrophil recovery to more than 0,5х109/l

was 14 days (range, 10-28). Recovery of platelets to more than
20х109/l after transplantation occurred on day 12 (range, 8-92).
Analysis of early post ASCT phase revealed that in most cases
hematological and nonhematological toxicity was insignificant
(1-2 grade*) to correct basic supportive therapy. Median
duration of hospitalization was 22 days (range, 14-83). There
were no cases of early transplant-related mortality. In a period
of 1,5-3 mo after ASCT 33% pts achieved CR, 52%4 PR
(including 31% very good PR), 9%4 SD, 6%4 further PD. After
ASCT 12% of pts received thalidomide, lenalidomide or
bortezomib as maintenance therapy. Estimated 5-year overall
survival (OS) and progression-free survival (PFS) for all 126
ASCT was 69% and 45%, respectively. Median OS hasn’t been
reached, median PFS - 36 mo (95% CI 16,8-55,2). On
multivariate analysis achievement of a CR or very good PR
after 1ASCT was associated with an improved OS (HR 2,7; 95%
CI 1,1-6,7; P= 0,03), and PFS (HR 1,9; 95% CI 1,0-3,5; P = 0,04).
Multivariate analysis revealed no significant relationship
between outcome measure (OS and PFS) and features at
diagnosis of MM, interval between diagnosis and 1ASCT,
response to standard CT and all the remaining variables
analyzed in this study (P40,05).
Conclusion: Given the relative safety and efficacy of ASCT, this
option should be included in the treatment program of all
newly diagnosed young pts with MM with no absolute
contraindications to the high doses of chemotherapy, regard-
less of the antitumor effect of the standard CT.
*National Cancer Institute common toxicity criteria for auto-
logous transplants, v.1.0.
References: Child J.A., NewEnJMed, 2003, 348(19):1875-83;
Attal M., NEJM, 1996, 335(2):91-7.
Disclosure of Interest: None declared.
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Outcomes after autologous stem cell transplantation for
patients with multiple myeloma from 2009-2013 in single
cener Bulgaria (CIC 859)
G. Arnaudov1,*, P. Ganeva1, Y. Petrov1, G. Mihaylov1 on behalf of
Mincho Mintchev, Ivan Tonev, Chavdar Botev, Svetla Ivanova,
Mntonia Mihova, Lidia Gartcheva, Margarita Guenova
1National Hospital for Active Treatment of Hematological
Diseases, Sofia, Bulgaria

Introduction: Despite the introducing of new drugs in the
treatment of multiple myeloma (MM), autologous stem cell
transplantation (ASCT) remains a standard of care for patients
under the age of 70 years. We summarize and analyze data of
patients with MM who underwent ASCT at our clinic as
primary therapy for 5 years period (2009-2013).
Material (or patients) and methods: The analysis include 157
transplants in 145 patients with MM; 133 patients underwent a
single ASCT and 12 double ASCT, (3 were tandem ASCT and for
9 the second ASCT was performed because of relapse). The
median age was 56.4 years (41-67 years range); male/ female
ratio was 85/72. Mobilisation was done according to standard
procedure with GSCF (83%), Endoxan +GSCF(10.3%), Mozobil
+GSCF (6.2%); mean yield of CD34+ 3.79 x10 6 bw.
Conditioning regimen included Melphalan (dose according
to the risk group or age). At the time of autograft, 55.5% had
overall response rate (ORR = CR+VGPR); 38% had partial
response (PR), 6% had relapse/refractory disease.
We estimated overall survival (OS) and progression free
survival (PFS) regarding the patient’age, ISS score, the time
to ASCT(o 12 months of diagnosis and≥ 12 months). The
results were summurised according to EBMT criteria’s for
response.
Results: Transplant related mortality (TRM) was 3.5%. Follow-
ing ASCT, 71.3% of patients obtained ORR, 27.7% had PR or
minimal response (MR) and only 1 patient (0.7%) progressed.
OS was 68% at 4 years. PFS at 5 years was 18.5% whereas
50% PFS was 29 months. No prognostic significance was
estimated for age with cutoff value of 55 years (P= 0.626) and
time to ASCT with cutoff value of 12 months (P= 0.876) for OS.
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A trend for longer OS was observed for ISS1 vs ISS3 (82%
vs 62%).
Conclusion: We conclude from this single centre study that
high-dose therapy with ASCT is an effective and safe
treatment option for patients with MM. The outcomes were
independent of age (o55 years vs≥ 55), time from diagnosis
to ASCT, while patients with ISS 1 had a trend for a better
outcome after transplantation. Our results were not signifi-
cantly different from the results of other European transplan-
tation centers.
Disclosure of Interest: None declared.

P365
Different indications for allogeneic Hematopoietic Stem
cell transplantation in Multiple Myeloma over the years
I. Donnini1, C. Nozzoli1, A. Gozzini1, M. Staderini1, A. Guarrera1, S.
Guidi1,*, R. Saccardi1, A. Bosi1
1BMT UNIT, AOU CAREGGI, Florence, Italy

Introduction: Autologous hematopoietic stem cell transplan-
tation (auto-HSCT) and development of new drugs have
significantly improved the prognosis of multiple myeloma
(MM) patients. However patients relapse and no definitively
cure is known until now. Allogeneic hematopoietic stem cell
transplant (Allo-HSCT) represents a potentially curative
approach particularly for high risk patients, but its role and
indication is still controversial1. The objective of this retro-
spective study was to analyzed the different approach to allo-
HSCT over the decades in MM patients in our centre.
Material (or patients) and methods: Between January 1990
and August 2015 51 Allo-HSCT was performed in 48 pts with
MM (27 IgG, 13 IgA, 9 micromolecular); 31 were male and 17
were female. Median age was 50 years (range 34-65). 38 were
from identical sibling donor (3 from singenic donor), 13 from
matched unrelated donor (MUD). Stem cell source was
PBSC in 37, BM in 12 and CB in 2. Conditioning regimen was
myeloablative (MAC) in 18 and reduced intensity (RIC) in 32.
MAC regimen consisted in Busulphan plus Cyclophosphamide
(8) or Melphalan (6), or TBI based (4). RIC regimen was Thiotepa-
Cyclophosphamide (15), TBI-Fludarabine (9), TBI-Fludarabine-
Melphalan (6), TBI-Fludarabine-Cyclophosphamide (2). We identi-
fied three groups in this population. Group 1: 16 patients who
received Allo-HSCT upfront after induction therapy; group 2: 5
patients who were transplanted after auto-HSCT (tandem
Auto-Allo-HSCT) and group 3: 27 patients transplanted in
relapsed after Auto-HSCT (23/27), 4/27 after chemotherapy.
Results: During the period 1990-2002, before the introduction
of new drugs, the upfront use of allo-HSCT (group 1) was
prevalent (12/20 pts) and 50% of pts received an Allo-MAC.
Between 2002 and 2010, after development of new drugs,
over 20 pts, 4 were in group 1, 5 in group 2 and 11 were in
group 3 (RIC 16 vs MAC 4). Pts in group 3 (9/11) had received a
reinduction therapy with proteasome inhibitors or immuno-
modulatory drugs before Allo-HSCT. Finally, after 2010 9 pts
recipients of Allo-HSCT were all in Group 3 and they had
received a reinduction therapy with proteasome inhibitors or
IMIDs before Allo-HSCT. All pts received a RIC. OS was 17.6% at
15 years. 24 patients died for relapse of multiple myeloma, 15
for non relapse mortality. One patient died for complications
of amyotrophic lateral sclerosis. 8 patient are alive (3 relapsed
and 3 with chronic Graft versus Host Disease).
Conclusion: This retrospective study shows different ways of
applications of allo-HSCT for MM in our centre over almost 3
decades: particularly in the old era was prevalent the
indication of allo-HSCT upfront and MAC. After a short period
with a tandem auto-alloHSCT approach, the introduction of
new drugs in MM scenario has shifted the allo-HSCT indication
to relapsed patients at least in partial response after a new
drug reinduction.
References: 1. Hematopoietic Stem Cell Transplantation for
Multiple Myeloma: Guidelines from the American Society for
Blood and Marrow Transplantation. Biol Blood Marrow

Transplant. 2015 Jul;21(7):1155-66. doi: 10.1016/j.
bbmt.2015.03.002. Epub 2015 Mar 11.
Disclosure of Interest: None declared.

P366
Single centre outcomes from T cell deplete Allograft for
MDS/MPDu
E. Nuttall1,*, L. Floro1, V. Potter1, H. De Lavallade1, D. McLornan1,
A. Pagliuca1, G. Mufti1, K. Raj1
1Haematology, King's College Hospital, London, United Kingdom

Introduction: MDS is one of the commonest indications for
allogeneic stem cell transplantation. We report on the MDS/
MPD unclassified group transplanted at a single centre
between March 2000 and July 2015 with T cell depletion.
Material (or patients) and methods: Retrospective analysis
performed on data collected from patients receiving HSCT for
MDS/MPD unclassified at King’s College Hospital between
years 2000 - 2015.
Results: Thirty three patients with MDS/MPD unclassified
overlap syndromes who have undergone allogeneic-HSCT
were included in the analysis. The median age at HSCT was 55
(27-69), with up to 15 years follow-up. 19 patients were male
and 14 female. Sixteen of the patients (48.5%) received
reduced-intensity conditioning. 32/33 patients (97%) received
T-cell depletion with ATG or Campath, 14 (42.4%) and 18
(54.5%) patients respectively. Transplants were from unrelated
donors in 25 patients (75.8%) and from a sibling donor in 8
patients (24.2%). In total, 29 patients (87.9%) received a 10/10
HLA-matched transplant, and 4 (12.1%) received a 9/10 HLA-
matched transplant. ABO blood group was matched between
recipient and donor in 51.5% (17/33). Major mismatch
occurred in 30.3% (10/33), minor in 15.2% (5/33) and
bidirectional in 3% (1/33) of patients. Pure red cell aplasia
occurred in 18.2% (6/33). Engraftment took place at a median
of 13 days for both neutrophils and platelets. 6/31 (19.4%)
patients developed grade II-IV acute GVHD at a median of
39 days post-HSCT. 8/33 patients received DLI with a median
dose of 5x105/kg.
Transplant Related mortality at 3 years was 19%. Overall
survival at three years was 58.9%. Relapse incidence was
42.4%. Recipient features at diagnosis including age, haema-
tological parameters, cytogenetic risk group and BM blast
percentage were not found to correlate significantly with
overall survival, relapse incidence or PFS. Similarly, factors
relating to the HSCT including conditioning regime and
intensity, as well as T-cell depletion, did not have a significant
impact on outcomes. Of interest on univariate analysis,
overall survival was impacted by CMV matching between
donor and recipient (P = 0.003). In spite of the low case
number there was a trend of improved progression free
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survival with major mismatch (P = .056). This was reflected in
patients with pure red cell aplasia also having an improved
PFS. The reasons for this are unclear and need to be studied
in larger studies.
Conclusion: T cell deplete allogeneic stem cell transplantion
results in good overall survival in the MDS/MPD u categories
with low TRM and relapse rates. Major ABO mismatch between
donor and recipients impacts positively on PFS and needs to
be validated in larger studies.
Disclosure of Interest: None declared.

P367
The benefits of early allogeneic hematopoietic cell
transplantation for the high/very high risk
myelodysplastic syndrome patients who received
hypomethylating agent therapy
J. Y. Kim1,*, Y. J. Lee1, J. H. Moon1, S. K. Sohn1, S. W. park1,
I. H. Lee1, J.-S. Ahn2, H.-J. Kim2, H.-S. Lee3
1Hematology, Kyungpook National University of Hospital, Daegu,
2Hematology, Chonnam National university of hospital, Hwasun,
chonnam, 3Hematology, Kosin University of Hospital, Pusan,
Korea, Republic Of

Introduction: The hypomethylating agent therapy (HMT) in
the higher risk MDS may have a role as a bridge to allogeneic
hematopoietic cell transplantation (allo-HCT).The current study
evaluated the optimal timing of Allo-HCT in the patients who
received HMT in the high or very-high risk (H/VH) MDS
classified by IPSS-R system.
Material (or patients) and methods: A total of 31 H/VH MDS
patients who received HMT followed by the allo-HCT were
included for this retrospective analysis. We categorized into
early and delayed allo-HCT group using a median time from
diagnosis to allo-HCT as a baseline. Overall survival (OS) rate
was analyzed with Kaplan-Meyer test and log-rank test. Cox-
proportional hazard model was used to define the prognostic
factors affecting OS.
Results:With a median follow-up of 786 days, median age was
57 years (range 28-67) and 29 patients (93.5%) were under age
65 years. All patients had a good ECOG PS (0-1). The most
common WHO subtypes was RAEB-2 (n=18; 58.1%). They
consisted of high risk (18 patients, 58.1%) and very high risk
(13 patients, 41.9%) by IPSS-R. The cytogenetic risk groups
were as follows: good in 12 patients, intermediate in 6, poor in
6 and very poor in 7. The bone marrow (BM) blasts were under
5% in 6 patients, 5% to 10% in 7, and over 10% in 18.
ANCo800/μL in 12 patients, hemoglobin (Hb) levelo8 gm/
dL in 14 and platelet counto50,000/μL in 15. A total of 31
patients were initially treated with HMT. Median time from
diagnosis to transplant was 216 days (range, 93-890) and

median cycles of HMT were 4 cycles (range, 1-20). The 2
patients achieved partial response (PR), 4 marrow complete
response (CR), 17 stable disease, 5 progressive disease, and 3
relapse after CR/PR at the time of Allo-HCT. Sources of stem
cells were peripheral blood in 29 patients, cord blood in 1 and
BM in 1. The 14 patients had matched sibling donor. The 15
patients received a myeloablative regimen. Their median CD
34-positive cell count was 6.73 × 106/kg (range, 1.3-11.56). The
30 patient showed neutrophil engraftment (ANC4500/μL), at
a median time of 12 days (range 9-18). The incidence of acute
graft-versus-host disease (GVHD) was 9.6% (3.2% for grade 3)
and the incidence of cGVHD was 12.9% (9.6% for severe). The
13 patients died during follow-up, 5 patients due to AML
transformation, 3 due to infection, 2 due to VOD, and 1 due to
GVHD. The treatment related mortality was 19.3%. The 2 years
OS were 87.4% (±8.4%) in early allo-HCT group and 51.1%
(±15.8%) in delayed allo-HCT group (P= 0.009). The 2 years
leukemic free survival (LFS) was 93.8 (±6.1%) in early allo-HCT
group and 54% (±14.2%) in delayed allo-HCT group (P = 0.035).
There was no statistical significance in the prognostic variables
of IPSS-R and response to HMT. Unfavorable prognostic factor
was age455 years (HR = 11.94, P = 0.018), delayed allo-HCT
(HR = 4.85, P = 0.009) and AML transformation (HR = 9.38,
P = 0.001) in the univariate analysis. In the multivariate analysis,
AML transformation (HR= 9.38, P= 0.001) was the only
unfavorable prognostic factor.
Conclusion: In conclusion, AML transformation was most
important prognostic factor. Early allo-SCT had a favorable
long-term OS and LFS in MDS patients with H/VH risk based on
IPSS-R system. Regardless of the response to HMT, we shoud
consider allo-HCT in the H/VH risk MDS patients as soon as
possible.
Disclosure of Interest: None declared.

P368
Post-hematopoietic stem cell transplantation minimal
residual disease and early relapses in myelodysplastic
syndromes
M. Festuccia1,*, J. Deeg1, K. Baker1, T. A. Gooley1, B. Wood1,
M. Fang1, B. M. Sandmaier1, B. Scott1
1Clinical Research Division, Fred Hutchinson Cancer Research
Center - Seattle, SEATTLE, United States

Introduction: Relapse is the major cause of failure after
allogeneic hematopoietic cell transplantation (HCT) in myelo-
dysplastic syndromes (MDS).
Material (or patients) and methods: We analyzed results in
258 MDS patients transplanted between June 2004 (FDA
approval of Azacitidine) and December 2013. We considered
for our analysis only patients evaluable for post-HCT minimal
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residual disease (MRD). MRD markers were determined by
multiparameter flow cytometry (MFC) and cytogenetics/
Fluorescence In Situ Hybridization (FISH) on marrow aspirates
at day 28 post-HCT.
Results: Thirty-two patients (12.4%) were MRD positive by
either MFC or cytogenetics, and 20 patients (7.8%) had early
relapse (more than 5% blasts on marrow aspirate). The 2-year
overall survival (OS) from day 28 post-HCT of MRD positive
patients and early relapsing patients was 21% and 5%,
respectively, P = 0.001, Log-rank test. Despite a statistically
significant difference, the outcome of both the subgroups was
very poor. Conversely, the 206 MRD negative patients 2-year
OS was 70%.
We compared the probability of being MRD positive or
relapsing early between patients who received low- versus
high-intensity conditioning using stepwise logistic regression.
Candidate variables included gender, age at transplant, pre-
HCT treatments (induction chemotherapy given as first line
treatment or as salvage, hypomethylating agents only, no
therapy, or other), secondary MDS, revised international
prognostic scoring system (IPSS-R) score at diagnosis, pre-
HCT evolution to acute myeloid leukemia (AML). The odds of
day 28 early relapse/MRD positivity was higher in patients
treated with low-intensity conditioning compared to high
intensity [Odds Ratio (OR) 2.30, 95%CI 1.10 - 4.80, P= 0.03].
Patients with 5% or more marrow blasts by morphology pre-
HCT were defined as NO-CR. Among patients with less than
5% marrow blasts, regardless of treatment, we defined two
groups, cytogenetics positive and cytogenetics negative. The
criterion for cytogenetics positivity was the presence of an
identifiable abnormality by cytogenetics or FISH (excluding
isolated deletion Y). Among patients classified as NO-CR or
cytogenetics positive at pre-HCT evaluation, the estimated
probability of early relapse/MRD positivity was 57% and 18%
among low- and high-intensity conditioned patients, respec-
tively (OR 3.68, 95%CI 1.51 - 9.01, P40.01). This was a
suggestively stronger (interaction P = 0.14) effect than among
patients classified as cytogenetics negative (OR 1.95, 95%CI
0.49 - 7.77, P = 0.34).
Conclusion: The outcome of patients with day-28 post-HCT
early relapse or MRD-positive MDS or AML evolving from MDS
is poor. Those patients should be considered for experimental
treatments and clinical trials. Patients with 5% or more marrow
blasts or cytogenetics positive at pre-HCT evaluation have a
significantly higher risk of early relapse/MRD positivity at day
28 when treated with low-intensity conditioning.
Disclosure of Interest: M. Festuccia: None declared, J. Deeg
Conflict with: Consulting role for Medac, K. Baker: None
declared, T. A. Gooley: None declared, B. Wood Funding from:
Honoraria from AbbVie and Seattle Genetics, Employee of:
Research funding from Seattle Genetics, Amgen, Pfaizer,
Personal Interest: Travel accomodations from AbbVie and
Seattle Genetics, M. Fang Funding from: research funding from
Affymetrix, B. M. Sandmaier Funding from: honoraria from
Gilliad, Jazz pharmaceutics, Seattle Genetics, Employee of:
consulting for Frzier, Conflict with: Research funding from
Ambit, Bellicum, B. Scott: None declared.

P369
Relapse risk score after allogeneic stem cell
transplantation for MDS patients. An EBMT study from the
MDS subcommittee of Chronic Malignancies Working
Party (CMWP)
N. Kröger1,*, H. Putter2, L. de Wreede2, A. van Biezen2, D. Ziagkos2,
L. Volin3, J. Maertens4, J. Finke5, P. Ljungman6, N. Russell7,
I. Yakoub-Agha8, M. Schaap9, C. Craddock10, G. Mufti11, P.
Chevallier12, J. Passweg13, N. Milpied14, D. Blaise15, J. H. Bourhis16,
T. Gedde-Dahl17, C. R. Espiga18, J. Cornelissen19, G. Göhring20,
J. Schetelig21, T. de Witte9, M. Robin22 on behalf of MDS
subcommittee of Chronic Malignancies Working Party (CMWP)
1Department of Stem Cell Transplantation, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany, 2Department
of Medical Statistics & Bioinformatics, LUMC, Leiden, Netherlands,
3HUCH Comprehensive Cancer Center, Helsinki, Finland, 4Uni-
versity Hospital Gasthuisberg, Leuven, Belgium, 5University of
Freiburg, Freiburg, Germany, 6Karolinska University Hospital,
Stockholm, Sweden, 7Nottingham University, Nottingham, United
Kingdom, 8Hôpital Huriez, Lille, France, 9Radboud University-
Nijmegen Medical Center, Nijmegen, Netherlands, 10Queen
Elisabeth Hospital, Birmingham, 11Deaprtment of Haemato-
Oncology, King's College Hospital, London, United Kingdom,
12CHU de Nantes, Nantes, France, 13University Hospital, Basel,
Switzerland, 14Hôpital Haut-Leveque, Pessac, 15Institut Paoli
Calmettes, Marseille, 16Gustave Roussy BMT Service, Villejuif,
France, 17Rikshospitalet, Oslo, Norway, 18Hospital U. Marqués de
Valdecilla, Santander, Spain, 19Erasmus MC Cancer Institute,
Rotterdam, Netherlands, 20Hannover Medical School, Hannover,
21University Hospital Dresden, Dresden, Germany, 22Hôpital St.
Louis, Paris, France

Introduction: The number of MDS patients who receive
allogeneic stem cell transplantation is steadily increasing.
However, the main cause for treatment failure is relapse which
exceeds 50%. Posttransplant strategies such as novel agents
(5-azacytidine, HDAC inhibitor etc.) as well as adoptive
immunotherapy (e.g. DLI) are currently under investigation
to reduce the risk of relapse.
Material (or patients) and methods: In order to have a valid
tool for stratification in phase III studies, the CMWP of EBMT is
developing a simplified “Relapse-risk score” for MDS patients.
For this purpose 1638 patients with MDS who received an
allogeneic stem cell transplantation from HLA-identical sibling
or a matched unrelated donor between 1995 and 2012 and
reported to EBMT registry were included. The median age of
the patients was 54 years (range 18-76) and diagnosis were:
RAR/RARS/RCDM-(RS) and RAEB. Variables which were taken
into the analysis were: age, classification of MDS, donor source
(HLA-identical sibling vs matched unrelated donors), stem cell
source (PBSC vs bone marrow), T-cell depletion, intensity of
the conditioning regimen (reduced intensity vs standard
myeloablative), blasts in bone marrow at time of transplant,
and cytogenetic: very poor (very poor according to IPSS
revised or monosomal karyotype), poor (according to IPSS-
revised), and good (according to IPSS-revised) and unclassifi-
able. To take the different risks of relapse depending on time
from transplant into account we developed 4 different
prognostic models: 1) relapse between SCT and 6 months
after SCT, 2) relapse between 6 and 12 months post-SCT, 3)
relapse between 12 and 24 months post-SCT and 4) relapse
after 24 months post-SCT.
Results: Multivariate Fine and Gray regression models were
used to assess the impact of risk factors on the cumulative
incidence of relapse. Disease status RAEB remains significant in
all 4 models (1: HR 1.61 (95% CI 1.14-2.28), 2: HR 2.48 (95% CI
1.48-4.14), 3: HR 2.17 (95% CI 1.23-3.82), and 4: HR 2.86 (95%
1.49-5.46), whereas very poor cytogenetic was significant in
model 1: HR 4.48 (95% CI 3.04-6.60), and 3: HR 3.81 (95% CI
1.75-8.29)), poor cytogenetic only for early relapse: model 1:
HR 2.23 (95% CI 1.46-3.41). RIC was significant for model 1: HR
1.96 (95% CI 1.43-2.69 and 2: HR 1.71 (95% CI 1.06-2.75), T-cell
depletion for model 2: HR 1.80 (95% CI 1.09-2.97), and 3: HR
2.19 (95% CI 1.23-3.90).
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The prognostic risk scores are directly obtained by adding up
the relevant log-hazard ratios, which allows dividing patients
into three risk groups, low, medium, high, defined by tertiles in
the study population. Cumulative incidence plots of relapse for
each of the three groups are shown.
Conclusion: These risk scores may help to stratify patients
according to their risk of relapse after stem cell transplantation
which can be used for stratification in further prospective trials
using posttransplant therapies at different time points after
stem cell transplantation to reduce the risk of relapse.
Disclosure of Interest: None declared.
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Autologous stem cell transplantation for the treatment of
children neuroblastoma
A. A. Hedayati- Asl1,*, M. Tashvighi1, A. Mehrvar1, V. Fallah1,
R. Zangooei1
1Mahak Cancer Children's Hospital, Tehran, Iran, Islamic Republic
Of

Introduction: The long-term survival probability for children
with high-risk neuroblastoma was less than 15 percent. Better
results have been achieved using an aggressive multimodality
approach that includes chemotherapy, surgical resection,
high-dose chemotherapy with hematopoietic stem-cell rescue,
and radiation therapy. The prognosis of high-risk neuroblas-
toma after conventional chemotherapy is generally poor. The
use of high-dose chemotherapy with autologous hematopoie-
tic stem cell rescue in consolidation has resulted in improve-
ments in survival, although further advances are still needed.
Material (or patients) and methods: Twenty-seven patients
age 4 to 20 years (median 4.5 years, M/F = 17/10), with high
risk, relapsed or metastatic underwent ASCT in our hospital
(from 2012-2015). 25 of the 27 patients underwent a first
HDCT/ASCR and 2 patients underwent a second HDCT/ASCR.
10 of the 27 patients who were evaluated for N-myc
amplification were positive. Status at transplant was: second
complete remission (CR2): n= 12; CR3: n=9, (CR 43) n= 6. All
patients received chemotherapy- based conditioning regi-
mens: MEC regimen consisting of carboplatin for 3 days, VP-16

for 3 days and melphalan in 2 days was the primary
cytoreductive regimen. Peripheral blood (PB) was the source
of progenitor cells in 27 patients. All patients engrafted.
Results: The median mononuclear cell dose was 4.3 × 108/ kg.
The median time to absolute neutrophil count40.5 × 109/L
was 14 days, and the median time to platelet count420× 109

was 15days. Two patient out of 27 (3.7%) experienced
transplant-related mortality. Eight patients relapsed after
transplant (mean 9 m.). With a median follow-up of 19 months
(3-34 months) after transplant the event-free survival (95%
confidence interval) was 0.61. 20 patients remain alive.
Conclusion: Longer follow-up is required to evaluate fully
efficacy and long term survival of our patients. However,
further studies will be needed to decrease the toxic death rate
in the transplantation.
Disclosure of Interest: None declared.
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Results of high-dose chemotherapy with autologous
hematopoietic stem cell transplantation in the treatment
of pediatric brain tumors
A. Gevorgian1,*, E. Morozova1, I. Kazantsev1, T. Iukhta1,
S. Safonova1, Y. Punanov1, L. Zubarovskaya1, O. Zheludkova2,
B. Afanasyev1
1RAISA GORBACHEVA MEMORIAL INSTITUTE FOR CHILDREN
ONCOLOGY, HEMATOLOGY AND TRANSPLANTATION, Saint-
Petersburg, 2Scientific Center of Roentgenoradiology, Moscow,
Russian Federation

Introduction: Central nervous system (CNS) tumors are the
second most common pediatric malignancies with an about
30% 5-year overall survival rate in high-risk group. The aim of
this study was to assess the effectiveness of high-dose
chemotherapy (HDCT) with autologous hematopoietic stem-
cell transplantation (auto-HSCT) in this patient group.
Material (or patients) and methods: From 2008 to 2015, 54
pediatric patients with high-risk or relapsed medulloblastoma
(N= 32), supratentorial PNET (N = 8), germinoma (N= 6), pine-
oblastoma (N= 3), atypical teratoid rhabdoid tumor (N = 3),
choriocarcinoma (N= 1), ETANTR (N= 1) received single or
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tandem HDCT with auto-HSCT after induction chemotherapy,
radiotherapy and surgical treatment. At the moment of HDCT
25 patients were in complete remission (CR), 24 patients were
in partial remission (PR) and 5 patients had stable disease (SD).
The conditioning regimen for single auto-HDCT (N= 47)
consisted of cisplatin, etoposide, and ifosfamide, or carbopla-
tin, etoposide and thiotepa +/- intraventricular etoposide, or
thiotepa and temozolomide. In tandem HDCT (N= 7), the first
conditioning regimen was carboplatin and etoposide, the
second was thiotepa and cyclophosphamide, both with
intraventricular/intrathecal metotrexat.
Results: The median follow-up is 48 months (range, 5–173).
The median time to engraftment was day +17 (range, 8–86)
after auto-HSCT. Four of 5 patients with SD at the moment of
auto-HSCT had disease progression within 8 months after
HDCT. Twenty-two of 49 patients with CR or PR relapsed 1-24
months after HDCT, the other 27 patients are currently in CR or
PR on the maintenance therapy. Cumulative incidence of
relapse in 4 years accounted 45% (95% CI 21%460%). The
conditioning regimens had acceptable toxicity. Complications
grade 4 (COMMON TOXICITY CRITERIA 2014) were observed in
14% of cases. Four-year overall survival (OS) in all patient’s
group was 67% and disease free survival (DFS) was 55%. MB
and germ cell tumors had better survival rate (DFS 65% and
64%, respectively) in compared to other embrional tumors
(DFS 40%, P = 0,05). DFS was significantly better among
patients 44year in compared to children o4year: 68% and
15%, accordingly ( p40,001). Patients in CR or PR at the
moment of HDCT had better DFS rate than patients in SD:
70%, 55% and 22% (P= 0,007), respectively.
Conclusion: HDCT with auto-HSCT in pediatric patients with
high-risk CNS tumors may be a feasible option for patients in
CR or PR after induction chemotherapy. It is ineffective as a
salvage therapy in refractory patients.
Disclosure of Interest: None declared.
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Adoptive cell immunotherapy in medulloblastoma based
on T cells redirected toward tumor cells by PRAME specific
αβTCR gene modification
D. Orlando1, B. De Angelis1, I. Caruana1, M. Guercio1, I. Boffa1,
A. Mastronuzzi1, E. Miele2, E. Ferretti2, A. Moseley3, R. Hagedoorn4,
R. de Boer4, M. H. Heemskerk4, F. Locatelli1, C. Quintarelli1,*
1Department of Oncoematology, Ospedale Pediatrico Bambino
Gesù, 2Department of Experimental Medicine, Sapienza Univer-
sity, Rome, Italy, 3Bellicum Pharmaceuticals, Inc, Houston, United
States, 4Department of Hematology, Leiden University Medical
Center, The Leiden, Netherlands

Introduction: T cells genetically modified to express antigen
specific T-cell receptors (TCR) are a novel HLA-restricted
immunotherapy tool. In particular, Cancer Testis Antigens
(CTAs) are relevant cytoplasmic tumor proteins, with an overall
restricted expression in tumor tissues of different origin.
Among all the well-known CTAs, we focused our interest on
the Preferential Antigen Expressed in Melanoma (PRAME),
since its expression has been described in many solid and
hematologic cancers. The Leiden University has selected a new
high affinity αβTCR specific for the CTA PRAME, isolated from a
HLA-A2 patient affected by AML, given allo-HSCT1.
Aim: To evaluate the anti-tumor activity of T lymphocytes
genetically modify with a retroviral vector carrying PRAME
αβTCR and the new suicide gene inducible caspase 9 (iC9) in
the context of medulloblastoma tumor.
Material (or patients) and methods: The sequence of αβ
chains with high affinity for PRAME-SLL peptide have been
cloned in frame by 2 A sequence in a retroviral vector carrying
also iC9. Activated polyclonal T cells were transduced by iC9.
SLL-PRAME-TCR retroviral supernatant. Transduced T cells
were characterized by Vb staining, as well as dextramer
analysis for the αβTCR pairing. iC9.SLL-PRAME-TCR T-cell
functionality was tested by IFNγ ELISPOT, 51Cr cytotoxic
release and co-culture assays against tumor cell lines, either

HLA-A2 matched [DAOY] or not (RS4;11, TOM-1 and D283). iC9
activation was evaluated by AnnexinV/7AAD staining after
exposure to 20 nM of AP1903.
Results: T cells genetically modified with iC9.SLL-PRAME-TCR
showed 72 ± 18% of Vb1+ T cells (vs 4 ± 2% of Vb1+ T cells in
non-transduced (NT) T cells, P40.0001). Moreover, 45 ± 12% of
total CD8+ T cells showed a positive staining with SLL-
dextramer. The level of Vb1+ and SLL-dextramer+ T cell
population seems to be stable over time in the applied culture
conditions. We tested the iC9.SLL-PRAME-TCR T cell anti-tumor
activity in IFN-γ ELISPOT against Prame+ HLA-A2+ DAOY cell
line, derived from a patient with medulloblastoma, and several
HLA-A2 negative cell lines. iC9.SLL-PRAME-TCR T cells showed
752 ± 320 IFNγ spot forming cells (IFN-SFC) when stimulated
with DAOY at an E/T ratio 5:1 (vs 50 ± 16 IFN-SFC observed in
the NT control condition, P40.001). Negligible IFN-SFC was
observed stimulating iC9.SLL-PRAME-TCR T cells with HLA-A2
negative Prame+ D283 medulloblastoma cells.51Cr release and
co-culture assays showed that iC9.SLL-PRAME-TCR T cells were
cytotoxic and able to eliminate tumor targets. Indeed, more
than 64% of specific lysis was recorded against DAOY cells
when incubated in the presence of iC9.SLL-PRAME-TCR T cells
at an E/T ratio of 40:1 (vs 18% of lysis in the presence of
NT cells). Co-culture assays showed that iC9.SLL-PRAME-TCR
T cells are able to eliminate the target even at E/T ratio of both
10:1 and 1:1, after 7 days. Addition to the colture of AP1903
eliminate iC9.SLL-PRAME-TCR T cell activity and induce
apoptosis in 93% of the transduced cells.
Conclusion: The novel multicistronic retroviral vector devel-
oped as a safe clinical grade TCR vector carrying the safety
switch iC9 shows a robust anti-tumor activity when transferred
into polyclonally activated peripheral blood T lymphocytes.
This vector may have immediate applications in cancer gene
therapy of patients with PRAME+ HLA-A2+ relapsed/refractory
disease.
References: 1) Avital L. Amir, et al. Clinical Cancer Res 2011.
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Introduction: The STWP is dedicated to pre-clinical, transla-
tional and clinical studies of cell therapy for solid tumours,
including autologous and allogeneic stem cell transplant,
active and adoptive immunotherapy, lymphoablative therapy
with expanded T cells. So far, 52,824 hematopoietic stem cell
transplant (HSCT) procedures have been reported to the Solid
Tumor Working Party section of the EBMT registry. 97% were
autologous HSCT, and 3% allogeneic.
Material (or patients) and methods: Germ cell tumours
(GCT) represent the most common malignancy affecting
adolescent and young adult men in Europe and the United
States, and represents the main indication for autologous
HSCT in adults. Conventional-dose chemotherapy (CDCT) and
HSCT are both used as salvage treatment for patients with
metastatic GCTs. Conflicting data exists on whether HSCT is
superior to CDCT. Recent retrospective data suggest that HDCT
may be superior to conventional chemotherapy. To test this
hypothesis, an international phase III randomised trial is
planned (TIGER study).Breast Carcinoma (BC) is the most
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relevant cause of cancer-related death in women worldwide.
While the less aggressive variants of BC can nowadays be
treated through a series of well-consolidated therapy strategies
arousing generally a fairly good expectation of survival, the more
severe disease forms – such as Triple-Negative BC (TNBC) –
actually do not benefit from well-assessed treatments. Recent
data have shown that autologous HSCT may be associated with
better outcome than standard chemotherapy for TNBC.
Results: Since its original compartmentalization as a treatment
for hematologic diseases, immunotherapy has emerged in the
last decays as a novel effective therapeutic strategy also for
some solid malignancies such as melanoma and prostate
carcinoma. For breast carcinoma, an immunologic therapeutic
approach has been barely evaluated as of today, although
there are the bases to hypothesize that it would be a
successful novel strategy. Many solid neoplasms have indeed
been observed to express PD-1 and its ligand PD-L1 at high
levels. The clinical potential of anti PD/PD-L agents arises on
the fact that a great number of solid tumors express PD-L1,
including breast, colorectal, NSCL, renal-cell and pancreatic
carcinomas.
Conclusion: Based on recent data, it can be postulated that
cell therapy and HSCT may be combined in order to enhance
the response rate of several solid tumors, and we do believe
that this approach will provide excellent results in the
coming years.
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Introduction: A graft-versus tumor (GVT) effect has been
postulated after allogeneic stem cell transplantation (ASCT) for
metastatic renal cell cancer. It is not known, however, which

factor(s) determine the immune response to the transplant.
HLA-G, a non-classical HLA molecule ligand for the inhibitory
NKR ILT2/4, has recently been shown to be expressed both on
tolerogenic DC and on effector T cells, suggesting an
important role for this molecule in peripheral tolerance
mediated by Tr1 cells. The 14 bp polymorphism of the HLA-
G gene determines differential splicing with generation of an
unstable form of mRNA, which in turn results in decreased
expression levels of both cell surface and soluble HLA-G. The
role of HLA-G polymorphism in the immune response to
transplantation currently is not known. Homozygosity for
the 14 bp del/del genotype has recently been associated
with increased risk of acute graft versus host disease (aGvHD)
grade II-IV after unrelated and related ASCT for beta-
thalassemia.
Material (or patients) and methods: We have retrospectively
analyzed the impact of the 14 bp HLA-G polymorphism for
GvT activity after allogeneic stem cell transplant in a series of
55 renal cell cancer patients who had undergone ASCT in
different EBMT Centers (Milan HSR, Marseille, Stockholm,
Clermont Ferrand) and surviving at least 30 days after
transplant. Patients received an allogeneic stem cell graft
from PB of matched related (N = 47) or unrelated (N = 8)
donors. Conditioning regimens and aGVHD prophylaxis
varied among Centers, according to Institutional protocols.
Samples from fresh or frozen peripheral EDTA-blood from
patients and donors were analyzed for 14 bp polymorphism
within the HLA-G gene using a locally established PCR-SSP
approach with two PCR reactions. The results (homozygosity
for the 14 bp insertion: ins/ins, or the 14 bp deletion: del/del or
heterozygosity: del/ins) were correlated with overall survival
(OS) and acute GvHD grade 2-4 as primary endpoints by
standard statistical methods (Cox and logistic regression,
Kaplan Meier probability, in univariate and multivariate
models).
Results: Five-year overall survival (OS) of the entire series has
been 13% at a median follow-up of 66 months. OS was
analyzed as a function of 14 bp deletion: patients with
homozygous deletion had an OS of 21%, patients with no
deletion had an OS of 0%. Patients heterozygous (del/ins
genotype) had an intermediate survival (9%). In multivariate
analysis, taking into account age and donor type, HLA-G
deletion was of borderline significance for OS (P = 0.062,
CI.956-5947). There was no effect of HLA-G genotype on grade
2-4 aGVHD incidence (P =ns).
Conclusion: These preliminary results suggest that HLA-G
polymorphisms may be involved in immune response against
renal cell cancer after allografting. We plan to complete the
analysis of 14 bp polymorphism on further 45 samples, and to
analyze 6 new polymorphisms.
References: Childs R, Chernoff A, Contentin N, et al. Regres-
sion of metastatic renal-cell carcinoma after nonmyeloablative
allogeneic peripheral-blood stem-cell transplantation. N Engl J
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