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from haploidentical vs HLA-mismatched unrelated donors: An
ALWP EBMT analysis
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Background: Post-transplant cyclophosphamide (PTCy)-based
anti-GVHD prophylaxis pioneered in haploidentical (Haplo)
transplantation is being increasingly used in other transplantation
settings. Both Haplo and mismatched unrelated donor (MMUD)
transplantation are valid options in patients with ALL in the
absence of a MRD.
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Methods: The study aim was to compare the outcomes of adult
patients with ALL in CR who underwent Haplo versus 9/10 MMUD
transplantation with PTCy in 2010-2020. Multivariate analysis
adjusting for potential confounding factors was performed using a
Cox's proportional-hazards regression model for main outcomes.

Results: This study included 781 pts: Haplo-678, MMUD-103.
Median follow-up was 24 (range, 11.3-45.6) and 19 (5.3-39.0)
months, respectively (p = 0.61). Median age was 38 (18-75) and 40
(19-73) years (p =0.51) and 65% and 66% were male, respectively
(p = 0.76). Year of transplant was 2018 vs 2017 (p = 0.68). 39% and
43% were Ph-, 35% and 38% were Ph +, and 26% and 19% had T
ALL, respectively (p = 0.3). Disease status at transplant was CR1 in
67% and 64%, and CR2 in 33% and 36% of the patients,
respectively (p=0.54). Conditioning was myeloablative in 70%
and 69%, (p=0.19) in Haplo and MMUD, respectively. Fewer
Haplo than MMUD patients received TBI (48% vs 59%, respec-
tively, p =0.038) while more Haplo compared with MMUD were
performed with a BM graft (37% vs 16%, p < 0.0001), respectively.
The most frequent immunosuppression agents added to PTCy
were MMF/cyclosporine A, and MMF/tacrolimus. ATG was
administered in 8% and 21% of the transplants, respectively
(p <0.0001). Engraftment (day 60) was 96.5% vs 97.1% (p = 0.77)
in Haplo vs MMUD, respectively. Incidence of day 180 aGVHD
grade II-IV and llI-IV was 31.6% vs 21.4% (p = 0.034), and 11.1% vs
8.2% (p =0. 34), respectively. 2-y cGVHD and extensive cGVHD
were 33% vs 36% (p = 0.69), and 12% vs 10% (p = 0.55) in Haplo
vs MMUD, respectively. Main causes of death were leukemia (42%
vs 57%), infection (30% vs 13%), and GVHD (14% vs 7.7%). 2y
relapse incidence (RI), NRM, LFS, OS and GRFS were 26% vs 31%
(p=0.18), 22% vs 13% (p=0.1), 52% vs 55% (p =0.45), 61% vs
70% (p = 0.45), and 42% vs 45% (p = 0.60), for Haplo and MMUD,
respectively. On multivariate analysis, NRM and Rl were similar
between Haplo and MMUD, HR =1.45 (95% Cl 0.8-2.6, p =0.21)
and HR=0.8 (95% Cl 0.5-1.3, p = 0.38), respectively. LFS, OS and
GRFS were comparable, HR = 1.0 (95% Cl 0.7-1.5, p=0.8), HR= 1.2
(95% Cl 0.8-1.8, p=0.46) and HR=1.0 (95% Cl 0.8-1.5, p=0.7),
respectively. aGVHD was significantly higher with Haplo, HR= 1.7
(95% Cl 1-2.8, p = 0.023), while aGVHD grade IlI-IV and cGVHD did
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not differ significantly between the 2 transplant groups. Additional
prognostic factors for HSCT outcomes were disease status for all
parameters excluding GVHD; age for NRM, LFS and OS. Ph* was a
favorable predictive factor for Rl and OS. Rl was higher with
reduced intensity conditioning while OS was lower with PB grafts.
A female to male donor/recipient combination was associated
with a higher incidence of cGVHD.

Conclusions: Outcomes of Haplo and MMUD transplants for pts
with ALL in CR are similar, apart from a higher incidence of aGVHD
with Haplo transplants.

Disclosure: Nothing to declare
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Sequential conditioning with high dose melphalan followed
by busulfan and fludarabine in eldery patients with relapsed
or refractory (r/r) acute myeloid leukemia (AML)
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Background: During the last decades, outcomes of patients with
AML, receiving an alloSCT in complete remission (CR) have
improved significantly, whereas the prognosis of patients
transplanted with r/r AML remained dismal. Sequential condition-
ing regimens (e.g. FLAMSA-based or high-dose melphalan based)
might improve outcomes of patients with r/r AML, particular in
younger patients. A recent retrospective analysis showed promis-
ing survival data in younger patients conditioned with high dose
melphalan, followed by 8 Gy TBI and fludarabine, while for elderly
patients this intense therapy was associated with significant
toxicities.

Methods: In our retrospective study 99 patients, aged > 55
years, with r/r AML transplanted at the BMT-center of University
Hospital of Muenster between 2014 and 2021, were included.
Median age was 67 years (range 55-76), the median HCT-Cl-score
was 2 (range 0-10). Thirteen patients were initially diagnosed with
favorable risk, 37 patients with intermediate risk, and 49 patients
with adverse risk AML (ELN 2017). At transplant, 65 patients had
primary refractory AML, 15 patients had AML refractory to salvage
treatment and 19 patients had untreated relapsed AML. Median
bone marrow (BM) blast count prior to start of conditioning was
30% (range 5-90%). 75 patients received melphalan on day -11 at
a dose of 100 mg/m? and 24 patients at a dose of 140 mg/m?
followed by fludarabine (4 x 30 mg/m?) and busulfan (cumulative
dose on 2 days of 6,4 mg/kg body weight) on days -5 to -1 prior to
transplant. One patient received a BM graft, all other patients
received peripheral stem cell grafts from matched-related donors
(MRD, 16 patients), from matched-unrelated donors (MUD, 10/10
HLA-matched, 62 patients) or from mismatched-unrelated donors
(MMUD, 9/10 matched, 21 patients). Median follow-up of surviving
patients was 749 days after transplant.

Results: Overall survival (OS) rates at 1 and 2 years were 51%
(95% CI, 41-61%) and 42% (95% Cl, 32-53%), respectively.
Cumulative incidences (C.l) of relapse and non-relapse mortality
(NRM) at 1 and 2 years were 14% (95% Cl, 8-23%), 19% (95% Cl,
12-30%) and 35% (95% Cl, 26-46%), and 37% (95% Cl, 29-49%),
respectively. The 2-year-OS of patients with primary refractory
AML, secondary refractory AML or untreated relapse showed no
significant difference, with 46% (95% Cl, 33-59%), 37% (95% Cl,
9-65%) and 28% (95% Cl, 7-50%), respectively. Patients with low
disease burden (<20% BM blasts prior start of conditioning) had a
C.l. of relapse of 6% (95% Cl, 2-23%), compared to 28% (95% Cl,
16-50%) and 32% (95% Cl, 17-59%) for patients with 20-50% or
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>50% BM blasts (p .04). Furthermore, patients transplanted from a
MMUD donor had a significantly higher risk of NRM of 70% (95%
Cl, 53-95%), as compared to patients transplanted from a MUD
(30%, 95% Cl, 21-45%) or MRD (24%, 95% Cl, 9-63%) (p .001).

Conclusions: Our data suggest that high dose melphalan-based
sequential conditioning combined with busulfan and fludarabine
followed by alloSCT is a feasible treatment option in elderly
patients with r/r AML, which allows long term survival of >40% in
this high-risk patient group.

Disclosure: Nothing to declare.
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with active disease at transplantation: Better survival with bm
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Background: The best stem cell source for T-cell replete
HLA-haploidentical transplantation with post-transplant cyclopho-
sphamide (PTCy) remains to be determined. In patients with active
acute myeloid leukemia (AML) at transplantation, one could
speculate that the use of peripheral blood stem cells (PBSC) versus
bone marrow (BM) could be associated with higher graft-versus-
leukemia effects. These considerations prompted us to perform a
retrospective study within the EBMT registry to assess this
question.

Methods: Inclusion criteria included adult AML patients with
primary refractory or relapsed AML, first allogeneic transplantation
with an HLA-haploidentical donor with PTCy as graft-versus-host
disease (GVHD) prophylaxis, transplantation between 2010 and
2020, and no in vivo T-cell depleted grafts. Primary endpoint was
leukemia-free survival (LFS).

Results: A total of 668 patients (249 BM and 419 PBSC
recipients) met the inclusion criteria. This include 380 patients
with primary refractory AML, 229 in first relapse and 59 in second
relapse at transplantation. Median follow-up was 36 months.
Median age was 57 years (IQR, 45-64 years). There was a
statistical interaction between patient age and stem cell
source on LFS (P<0.01 for age < or > 55 years). The analyses
were thus performed separately for patients < or > 55 years of
age. In multivariate Cox models, among patients < 55 years
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(n =301, 114 BM and 187 PBSC), the use of PBSC versus BM
resulted in comparable relapse incidence (HR=0.85, P=0.34),
nonrelapse mortality (HR=0.91, P=0.8), LFS (HR=0.82, P=0.2;
Figure 1) and overall survival (OS; HR =0.81, P=10.2) in multi-
variate Cox models.

The use of PBSC was associated with higher incidence of grade
[I-IV acute GVHD (HR = 2.02, P = 0.01) and no significant difference
in incidence of chronic GVHD (HR =1.42, P =0.3). In contrast, in
patients > 55 years of age (n =367, 135 BM and 232 PBSQ), the
use of PBSC versus BM was associated with higher nonrelapse
mortality (HR=1.64, P =0.015), comparable relapse incidence
(HR=1.17, P=0.43), lower LFS (HR = 1.39, P = 0.02, Figure 1) and
lower OS (HR=1.35 P=0.03). Incidences of grade II-IV acute
(HR=1.55, P =10.13) and chronic (HR=1.2, P =0.55) GVHD were
comparable in the 2 groups of patients.

Figure 1: LFS according to age
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Conclusions: Our data suggest that in patients > 55 years of
age with active AML at HLA-haploidentical transplantation, the use
of BM instead of PBSC as stem cell source results in lower
nonrelapse mortality and better LFS and OS. In contrast among
younger patients, the use of PBSC results in at least comparable
LFS and OS.

Disclosure: The authors have no COI to disclose
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Molecular genetic changes and mrd after first induction
chemotherapy were related with prognosis in acute
lymphoblastic lkukemia
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Background: The changes of genetic information play an
important role in the pathogenesis and recurrence of acute
lymphoblastic leukemia (ALL), but there is no consistent
conclusion about the impact of molecular genetic changes on
the diagnosis and prognosis of the disease. The purpose of our
study was to investigate the frequency spectrum of gene
mutation and its prognostic significance in combination with
minimal residual disease (MRD) and hematopoietic stem cell
transplantation (HSCT) in adolescents and adults ALL patients
aged =15 years old.

Methods: The basic characteristics, cytogenetics, molecular
genetics, MRD, treatment regimen and survival outcome of ALL
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patients who were first diagnosed in Shandong Provincial Hospital
and Yantai Yuhuangding Hospital from January 1, 2014 to May 1,
2021 were collected. Correlation analysis and survival analysis
were performed by R and SPSS25 software, respectively.

Results: A total of 353 patients were included in this study, of
which 90.6% of the 128 patients with next-generation sequencing
(NGS) results had at least one mutation, and 66.41% of the
patients had polygenic (= 2) mutations. NOTCH1, PHF6, RUNX1,
JAK3 and PTEN were the most common mutations in T-ALL, while
FAT1, TET2, NARS, KMT2D, FLT3 and RELN were the most common
in B-ALL. The incidence of NOTCH1, JAK3, PTEN, PHF6 and JAK1 in
T-ALL is higher than that in B-ALL. Correlation analysis revealed
common mutation patterns, which were significantly different
between T-ALL and B-ALL. Then the prognostic factors of 92
patients with B-ALL were analyzed, including sex, age, white blood
cell count, Ph chromosome status, HSCT, hepatitis B virus infection
status, MRD level and bone marrow remission status after
induction chemotherapy, and genes with mutation frequency >
6. Univariate analysis showed that FLT3 mutation (P = 0.048), TP53
mutation (P = 0.088) and RELN mutation (P = 0.037) were adverse
factors affecting the overall survival (OS) of B-ALL patients.
Patients with negative MRD after induction therapy (P =0.007)
and receive HSCT (P =0.003) had better OS. Multivariate analysis
revealed that MRD = 1% after induction chemotherapy (P = 0.007),
RELN mutation (P =0.022) and TP53 mutation (P =0.012) were
independent risk factors for OS. Patients who undergo HSCT
tended to have better OS, but there was no statistical significance
in multivariate analysis (P =0.079). NOTCH1 mutation (P =0.018)
and recurrence (P = 0.000) were independent adverse prognostic
factors of event-free survival. In addition, our study also found
that among the 52 patients who achieved negative MRD
(MRD < 0.01%) after the first induction chemotherapy, there was
no significant difference in OS between the transplantation group
(n=26) and the non-transplantation group (n=26), and the
average age of the non-transplantation group was significantly
higher than that of the transplantation group (41.16 vs 32.58 years
old, P =0.049).

Conclusions: The distribution of gene mutations and the
co-occurrence and repulsion of mutant genes in patients with ALL
are closely related to the immunophenotype of patients. RELN and
TP53 mutations are significantly associated with poor prognosis in
patients with ALL. Patients with high sensitivity to chemotherapy
do not seem to benefit from HSCT, which may be associated with
high transplant-related complications and mortality and need to
be confirmed in large prospective studies.

Disclosure: The authors declare that they have no competing
interests.
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Jinan (grant nos. 201704092 and 202019044), the Taishan Scholars
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Autologous versus haploidentical stem cell transplantation in
adult patients with acute myelogenous leukemia in first

complete remission with undetectable minimal residual
disease: Chinese data
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Background: Stem cell transplantation (SCT) is a potentially
curative post-remission therapy for intermediate-risk acute
myeloid leukemia (AML) patients. For patients in first remission
(CR1) with negative measurable residual disease (MRD) and
without a HLA-matched donor, both autologous SCT (ASCT) and
haploidentical donor SCT (haplo-SCT) were acceptable options,
but it is controversial that which one is preferred.

Methods: A retrospective study was conducted in 8 Chinese
centers. The inclusion criteria were: 1) adult patients >18 years old;
2) diagnosis as AML with intermediate-risk according to ELN 2017;
3) ASCT or haplo-SCT underwent between 2010-2019; 4) in CR1
and MRD negative before transplant. The Primary endpoint was
overall survival (OS). Secondary endpoints were progression-free
survival (PFS), cumulative incidence of relapse (CIR), treatment-
related mortality (TRM), and graft-versus-host disease-free and
relapse-free survival (GRFS).

Results:

Totally 299 patients were enrolled in this study, including 97
recepients after ASCT and 202 recipients after haplo-SCT (Table 1).
The median follow-up was 28 months in ASCT group versus
35 months in haplo-SCT group. Compared to haplo-SCT, patients
after ASCT had increased 3-year CIR (27.0% + 0.2% versus 13.5% +
0.1%, p =0.004) but reduced 3-year TRM (3.5% + 0.0% versus
12.0% + 0.0%, p = 0.013), which led to similar 3-year OS (80.8% +
43% versus 79.2% + 3.1%, p=0.796) and PFS (69.5% + 5.0%
versus 73.7% = 3.3%, p = 0.504). Moreover, the 3-year GRFS was
remarkable better in ASCT group (69.5% + 5.0% versus 55.9% =+
3.6%, p = 0.009) (Figure 1), which implied a survival with superior
quality of life (QoL). In multivariate analysis, haplo-SCT indepen-
dently related to an improved CIR, while increased TRM and
reduced GRFS. Additionally, age more than 50 was associated with
the worse OS, CIR and GRFS.

Table 1 Characteristics of patients.

Auto (n=97) Haplo

(n=202)
Age (median, range) 36 (18-64) 36 (18-62)
Sex (cases) Male/ 57/40 121/81
Female
Karyotype abnormalities at diagnosis 21 70

(cases)
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Auto (n=97) Haplo
(n=202)

Molecular Abnormalities at diagnosis FLT3-ITD 3 21
(cases)

NPM1 8 17

WT1 22 27
Median interval from diagnosis to 6 5
transplant (Months)
Single courses of induction before 59 141
transplant (cases)
Courses of Consolidation before 33 151

transplant <2 (cases)

Conclusions: We concluded that both ASCT and haplo-SCT
were applicable for patients with intermediate-risk AML in MRD-
negative CR1, but the absence of GVHD might potentially favor
the QoL for patients receiving ASCT. Randomized trials are needed
to confirm our conclusion.

Disclosure: Nothing to disclose
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Background: Transforming growth factor B1 (TGFB1) is a
pleiotropic regulatory cytokine secreted after hematopoietic stem
cell transplantation (HSCT) by both donor T-cells and platelets and
by recipient endothelial, connective and epithelial cells. TGFB1 —
1347C>T variant affects TGFB1 transcription and plasma levels
and has been associated after HSCT with worse overall survival (OS)
or graft versus host disease (GvHD)."

References:

1.-Arrieta-Bolafios E, et al. Polymorphism in TGFB1 is associated
with worse non-relapse mortality and overall survival after stem
cell transplantation with unrelated donors. Haematologica.
2016;101:382-90.

2.- Kbvy P, et al. Investigation of TGFB1 -1347C>T variant as a
biomarker after allogeneic hematopoietic stem cell transplanta-
tion. Bone Marrow Transplant. 2020;55:215-223.

Methods: The study included 65 patients who underwent HSCT
for acute myeloid leukemia (AML) disease. HSCT were performed
between April 2013 and January 2021 at our single centre. OS was
calculated from the day of HSCT until death for any cause or last
follow up. Genomic DNA from donor and patient pairs was
extracted from pre-transplant peripheral blood. TGFBT — 1347C >
T variant was determined by high resolution melting analysis on a
LightCycler® 480 instrument (Roche Diagnostics) using an original
primer design  (Forward: 5-CATGGGAGGTGCTCAGTAAA-3/;
Reverse: 5'-AGGCTGGGAAACAAGGTAGG-3'). The effect of TGFBT —
1347C > T variant was assessed in all three models: genotypic (CC
vs. CT vs. TT), recessive (CC&CT vs. TT) and dominant (CC vs.
CT&TT). The association of the clinical characteristics with the
genetic findings was analyzed with the SPSS statistical program
(v.20.0) and P values <0.05 were considered as statistically
significant.

Results: The median OS for patients after HSCT was 13 months
(range, 0 — 78 months). Patient —1347C > T frequencies were CC:
24 (39%), CT: 27 (43%), TT: 11 (18%) [patient DNA was not
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available in 3 cases] and donor —1347C > T frequencies were CC:
31 (49%), CT: 25 (40%), TT: 7 (11%) [donor DNA was not available
in 2 casesl. In the overall series, patients with TT donor showed
compared to CT&CC genotypes a trend towards a higher
incidence of acute GvHD grade llI-IV (29% vs. 4%, P=0.084). In
addition, patients with TT genotype and TT donor had a
significantly higher frequency of acute GvHD grade IllI-IV than
the remaining patients (40% vs. 4%, P = 0.013). Interestingly, in the
non-myeloablative subgroup (n =47), patients with TT genotype
had a lower OS compared to CC and CT genotypes (median, 20 vs.
30 vs. 55 months, P=0.026; Fig. 1). On the other hand, in
myeloablative subgroup (n = 18), patients with CC donor had a
lower relapse-free survival compared to CT&TT genotypes
(median, 25 vs. 50 months, P = 0.046).

Conclusions: In our series of AML with HSCT analyzed,
TGFB1 —1347C>T variant was screened using a rapid and novel
procedure and was associated with patients’ clinical outcome,
especially in non-myeloablative conditioning. If these results were
confirmed in a larger series, the analysis of that polymorphism
could be useful in HSCT.

Disclosure: Nothing to declare
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Paris, France

Background: The association of GVHD and GvL after allogeneic
SCT is well-established but has not been confirmed in recent
years with the introduction of new transplantation techniques.
Post-transplant cyclophosphamide (PTCy) has been used for
GVHD prevention in haplo-identical transplantation and
more recently also in HLA- matched SCT. We have shown
that there was no association between GVHD and GVL in the
haplo-identical setting with PTCy but it was not determined if
this is related to the PTCy effect or to the haplo-identical setting
itself.

Methods: We assessed the impact of acute and chronic GVHD
on SCT outcomes in patients with AML following SCT with
conventional GVHD prophylaxis or PTCy by using Cox
proportional-hazard analysis with acute and chronic GVHD as
time- dependent variables.

Results: 12,653 patients received a first allogeneic SCT between
the years 2010-2019, from HLA- matched siblings (n = 6726, 53%)
or 10/10 matched- unrelated donors (n=5927, 47%), using
standard GVHD prevention regimens. The median age was

SPRINGER NATURE

52 years (range, 18-80). Status at SCT was CR1 (n = 10478, 83%)
or CR2 (n=2175, 17%). The conditioning regimen was RIC
(n=5711, 45%) or MAC (n = 6942, 55%). The incidence of acute
GVHD grade II-IV and [lI-IV at 180 days was 23.8% and 7.5%,
respectively. The incidence of chronic GVHD and extensive chronic
GVHD at 2 years was 37% and 16.3%, respectively. Acute GVHD
grade Il was associated with lower relapse risk (HR 0.85, P = 0.002),
higher risk of non-relapse mortality (NRM) (HR 1.5, P < 0.0001) and
lower overall-survival (OS) (HR 1.49, P < 0.0001) in comparison with
no or grade | GVHD. Similarly, acute GVHD grade IlI-IV was
associated with lower relapse (HR 0.76, P = 0.003), higher NRM (HR
6.21, P<0.0001) and lower OS (HR 6.1, P <0.0001). Extensive
chronic GVHD was associated with lower relapse (HR 0.69,
P <0.0001), higher NRM (HR 2.83, p<0.0001) and lower OS
(HR 2.74, P <0.0001). Limited chronic GVHD was not associated
with any of these outcomes.PTCy was given to 508 patients after
SCT from HLA- matched siblings (n = 234, 46%) or 10/10 matched-
unrelated donors (n =274, 54%). The median age was 48.5 years
(range, 18-72). Status at SCT was CR1 (n=437, 86%) or CR2
(n =171, 14%). The conditioning regimen was RIC (n = 215, 42%) or
MAC (n = 293, 58%). The incidence of acute GVHD grade II-IV and
lI-IV at 180 days was 22.8% and 6.2%, respectively. The incidences
of chronic GVHD and extensive chronic GVHD at 2 years was
35.5% and 17.7%, respectively.Acute GVHD II-IV was associated
with a non-statistically different risk of relapse (HR 1.37, P =0.15),
higher risk of NRM (HR 3.34, P = 0.0005) and lower OS (HR 1.92,
P =0.001). Chronic GVHD was not associated with risks of relapse
(HR 0.99, P=0.98), NRM (HR 1.11, P=0.83) or OS (HR 0.73,
P =0.19). The relatively low number of GVHD events in the PTCy
setting did not allow differentiation between acute and chronic
GVHD grading.

Conclusions: GVHD and GVL are strongly associated in
contemporary allogeneic SCT. However, in the PTCy setting these
two effects can be separated and GVHD is not associated with
reduced risk of post-transplant relapse.

Disclosure: Nothing to declare

PO10

Comparison of haploidentical and matched unrelated donor
HSCT with uniform posttransplantation cyclophosphamide
GVHD prophylaxis in de novo AML

D. Zhogolev', N. Volkov’, A. Beynarovich’, A. Smirnova’,
Y. Viasova’, E. Babenko', T. Gindina’, I. Barkhatov’, A.
Alyanskiy’, E. Morozova’, I. Moiseev', S. Bondarenko’, A.
Kulagin’

'RM Gorbacheva Research Institute, Paviov University, St. Petersburg,
Russian Federation

Background: Allogeneic hematopoietic stem cell transplantation
(alloHSCT) from a haploidentical related donor (haploHSCT) is an
important alternative for patients with acute myeloid leukemia
(AML) in the absence of an HLA-matched donor. A substantial
number of studies were published comparing matched unrelated
donor (MUD) HSCT with conventional GVHD prophylaxis to
haploHSCT with posttransplantation cyclophosphamide (PTCY).
Several recent studies comparing both haplo and MUD HSCT with
PTCY identified better outcomes after MUD HSCT. Our study
aimed to compare the results of MUD and haploidentical alloHSCT
both performed with PTCY prophylaxis.

Methods: A total of 182 adult patients with de novo AML in
CR1/CR2, who underwent alloHSCT at RM Gorbacheva Research
Institute (CIC 725) between 2013-2021, were included. HaploHSCT
was performed in 47 patients (haplo group), MUD alloHSCT
was performed in 135 patients (MUD group). Median age was
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31 (range 18-68) and 33 (range 18-59) years, 22 (46%) and
60 (44.4%) patients were male respectively. Most patients in both
groups had intermediate ELN risk: 36 (76.6%) and 101 (74.8%)
respectively. The ratio of patients in CR1 and CR2 prior to HSCT
was comparable: 27 (57.4%) and 20 (42.6%) in haplo group,
94 (69,6%) and 41 (30.4%) in MUD group. Most patients
received conditioning regimens with reduced intensity:
41 (87.2%) and 112 (83%) respectively. All patients received
PTCY-based GVHD prophylaxis. Groups were statistically different
only by graft source due to much more frequent use of bone
marrow in haplo group: 23 (48.9%) vs 8 (5.93%) in MUD group
(p < 0.001).

Results: Median follow-up after alloHSCT in survivors was
26.6 months. Engraftment was achieved by 74,5% of patients in
haplo group and 97% in MUD group (p < 0.001). Two-year OS was
55% and 82% (p < 0.001), EFS was 54% and 80% (p < 0.0001), GRFS
was 38% and 53% (p=0.021) in haplo and MUD groups
respectively. The cumulative incidence of NRM at 2 years was
37% and 14% (p =0.0014), Rl was 19% and 7% (p = 0.014). Day-
100 cumulative incidence of grade lI-IV aGVHD was 27.7% and
11.1% (p =0.013), with no significant difference for grade IlI-IV
aGVHD (p = 0.427). In a more detailed study of the haplo group, it
was found that the use of bone marrow as a graft source reduced
EFS by 22% (p = 0.036) and increased Rl by 27% (p = 0.049). In the
multivariate analysis haploidentical donors had significantly
reduced EFS (p = 0.026), status of CR2 significantly reduced GRFS
(p=0.029), bone marrow as a graft source did not significantly
impact OS, EFS, GRFS.
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Conclusions: In this study we demonstrated the significant
superiority of MUD HSCT over haploHSCT for de novo AML in adult
patients when both are performed with PTCY prophylaxis. At the
same time, haploHSCT remains an important and often the only
option for patients without an available HLA-matched donor. Due
to the revealed possible difference in EFS and Rl between graft
sources in the haplo group, further research is needed to identify
the best graft source for replete haploHSCT. A significant
advantage in GRFS has been demonstrated in patients in CR1,
which allows for early consideration of the HSCT in patients with
primary AML.

Disclosure: Nothing to declare.
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Allogeneic transplantation for adults with acute
megakaryoblastic leukemia, a study from acute leukemia
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Background: Acute megakaryoblastic leukemia (AMKL) is a rare
subtype of acute myeloid leukemia, arising from megakaryocytes.
As survival rates are extremely poor due to higher rates of disease
relapse (Rl), consolidation treatment with an allogeneic hemato-
poietic cell transplantation (HCT) might offer the best chance of
cure for patients in remission.

Methods: We report on a retrospective analysis on adults
affected by AMKL in first complete remission (CR1) that received a
first allogeneic HCT, both from unrelated donors (UD) or HLA-
matched sibling donors (MSD). Graft source was mainly peripheral
blood (87%), or bone marrow (13%). All patients underwent
transplantation between January 2000 and December 2020 and
their data were reported to the ALWP of the EBMT.

Results: A total of 201 patients (median age 48 years, 117 male
and 84 female) were included in the analysis. Median follow-up for
the entire population was 5.2 years. Donors were HLA-matched
siblings (n =98), 10/10 UD (n =48), 9/10 UD (n = 17) and 38 were
missing data on UD HLA-compatibility. Patients transplanted from
UD were older (p <0.01), more often presented the combination
female donor to male recipient (p <0.01) and more frequently
received a reduced-intensity-conditioning (p <0.01). Cytogenetic
risk was intermediate in 54 patients, poor in 54 and not available
in 93. Ninety-eight % of patients engrafted. The estimated 5-year
rates of overall survival (OS) were 41.4% (95% Cl 33.6 - 48.9),
leukemia-free survival (LFS) 35.6% (95% Cl 28.3-43), Rl 40.5% (95%
Cl 33.2-47.7) and non-relapse mortality (NRM) 23.9% (95% Cl
17.7-30.6) (Fig.1). Five-year GVHD-free, relapse-free survival (GRFS)
was 26.8% (95% Cl 20.3 - 33.7) overall. Global incidence of grade
l-IV acute graft-versus host-disease (GVHD) at day-180 was 8.8%
(95% Cl 5.3-13.3), while 2-year extensive chronic GVHD incidence
was 17.5% (95% Cl 12.1-23.7). In multivariate model, patients
transplanted from UD tended to have a trend towards higher rates
of NRM (hazard ratio [HR] 1.90, 95% CI 0.99-3.63, p =.0053).
Patient age (as incremental value, per 10 years), was associated
with higher rates of NRM (HR 1.30, 95% Cl 1.03-1.66, p =.03) and
worse OS (HR 1.21, 95% Cl 1.05-1.40, p =.01), as well as adverse
cytogenetics with Rl (HR 2.17, 95% Cl 1.30-3.61, p =.003) and LFS
(HR 1.58, 95% Cl 1.04-2.40, p =.03), in multivariate analysis.
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Figure 1. Relapse incidence (RI), non-relapse mortality (NRM),
leukemia-free survival (LFS) and overall survival (OS) for patients
transplanted from HLA-matched siblings (blue line) and from UD
(red line).
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Conclusions: Allogeneic HCT could be curative in a proportion
of adult AMKL patients in CR after induction treatment. Patients
transplanted from UD had increased rates of NRM.
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European preliminary analysis
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Background: For adult patients with acute myelogenous leuke-
mia (AML), numerous patient and disease prognostic factors have
been shown to impact the outcome following stem cell
transplantation.

In the past decade, several studies have shown the importance
of the evaluation of minimal residual disease (MRD); undetectable
MRD (UMRD) in particular at transplant, has been recognized as
the most important predictor of favorable outcome, possibly
erasing previously recognized poor prognostic factors.

At the present time, there is no consensus on the consolidation
therapy to offer to intermediate-risk patients in CR. The recent
GIMEMA AML 1310 trial of risk adapted MRD directed therapy has
shown equivalent outcome for AML patients autografted (ASCT) in
uMRD-CR1 or allografted in the case of persisting MRD positivity.

Methods: Using the EBMT registry, we collected data from 344
autografted patients and 200 patients who received a T-cell
replete haploidentical (Haplo) transplant from January 2010 to
December 2019.

Results: The distribution of molecular markers was not even: for
autografted patients, a NPM1 mutation was present in 63% and
FLT3-ITD in 24% while it was 46% and 50% for Haplo (p < 0.0002
for each). The stem cell source was peripheral blood in 97% for
ASCT and 64% for Haplo (p<0.0001). In the autografted
population the myeloablative conditioning (MAC) consisted
essentially (69%) of the combination of busulfan + cyclopho-
sphamide or busulfan + high-dose melphalan. For Haplo the
conditioning regimen was MAC in 48% and reduced intensity in
52%. All Haplo recipients received posttransplant cyclophospha-
mide (PTCY) for GVHD prophylaxis.

The outcome at 3 years posttransplant is indicated below
(univariate p):

Relapse NRM LFS OS

Auto 50.5%[44.6-56.1] 7.1%[4.5-10.4] 50.3%([44.6-55.7] 67%([61.4-
71.9]

Haplo 14.5%[9.3-20.7] 23.6%[17.5-30.2] 65.2%[57.6-71.8] 72.6%
[65.3-78.6]

P value 0.001 0.001 0.005 0.5

Post Haplo, the rates of acute GVHD grades llI-IV, chronic GVHD,
and severe chronic GVHD at 3 years were 7%, 42%, and 17%
respectively. The GVHD/relapse-free survival (GRFS) was 54%.

31% of autografted patients and 6% of Haplo received a second
transplant.

On multivariate analysis, Haplo was significantly associated with
a higher NRM, a lower RI, and a higher LFS. Overall survival was
not significantly different from ASCT. Other prognostic factors

RELAPSE NRM

HR (95% CI) p value HR (95% CI)
Haplo vs Auto 0.18 (0.1-0.32) <0.0001 4.59 (2.02-10.41)
Age (per 10 years) 1.07 (0.95-1.21) 0.25 1.76 (1.33-2.34)
Year of HSCT 0.99 (0.93-1.06) 0.82 0.87 (0.77-0.98)
Female vs Male R 0.93 (0.68-1.27) 0.63 1.2 (0.69-2.1)
Time diagnosis to HSCT (mo) 1.02 (0.95-1.1) 0.57 1 (0.91-1.11)
FLT3 ITD vs FLT3-wt 1.89 (1.3-2.75) 0.0009 1.94 (1.01-3.72)
NPM1 vs no 0.43 (0.31-0.59) <0.0001 0.62 (0.33-1.17)
PBSC vs BM 0.83 (0.45-1.52) 0.54 0.85 (0.41-1.77)
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LFS 0s
p value HR (95% CI) p value HR (95% CI) p value
0,0003 0.49 (0.32-0.75) 0.001 0.73 (0.43-1.23) 0.23
< 0.0001 1.18 (1.05-1.32) 0.006 1.35 (1.16-1.57) <0.0001
0.022 0.98 (0.93-1.04) 0.47 0.95 (0.89-1.02) 0.15
0.52 1.01 (0.76-1.34) 0.94 1.27 (0.9-1.79) 0.18
0.94 1.02 (0.96-1.08) 0.5 1.03 (0.96-1.11) 0.36
0.047 1.91 (1.37-2.65) 0.0001 232 (1.57-3.41) <0.0001
0.14 0.47 (0.34-0.63) <0.0001 0.42 (0.29-0.61) <0.0001
0.66 0.78 (0.48-1.26) 0.31 0.78 (0.44-1.37) 0.38
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were patient age, and the presence of NPM1 and FLT3ITD
mutations. No center effect was observed.
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Conclusions: For adult patients with AML with uMRD-CR1,
Haplo with PTCY resulted in a superior LFS of 65% versus 50% at 3
years and a GRFS of 54%. By intention to treat there was no
difference for OS.

Disclosure: No conflict of interest
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Influence of the expression of genes characteristic of leukemic
stem cells on the results of allogeneic HSCT in children with
acute myeloid leukemia

Z. Rakhmanova’, O. Paina’, I. Barkhatov', I. Kazantsev’,
A. Sadykov', P. Kozhokar’, A. Frolova’, L. Tsvetkova’,
E. Babenko’, T. Gindina’, A. Alyanskiy’, A. Kulagin', I. Moiseev’,
E. Semenova’, L. Zubarovskaya'’

"RM Gorbacheva Research Institute, Pavlov University, Saint Peters-
burg, Russian Federation

Background: Leukemic stem cells (LSCs), which play a crucial role
in pediatric AML, are distinguished by a specific mRNA-expression
signature. Recently, a six-gene leukemic stem cell score (pLCS6)
value have been shown to be an effective prognostic marker
independent of minimal residual disease (MRD) (Abdelrahman H.
Elsayed et al., 2020). However, although initial high-pLCS6 status is
associated with worse prognosis even in subsequent alloHSCT
recipients, there is yet no data on pre-transplant pLCS6 measure-
ment prognostic value.

Methods: Gene expression profiling by RT-PCR was performed
in 50 AML patients receiving alloHSCT in different disease status.
Complete remission 1 (CR1) or CR2 was documented in 74%
(n =37) of children, 26% (n = 13) of patients had active disease
before alloHSCT. The retrospective study cohort included 37
children with AML at CR1 or CR2 receiving alloHSCT from matched
related (n =3, 8%), matched unrelated (n=15, 41%) or haploi-
dentical donor (n =19, 51%) in RM Gorbacheva Research Institute
during 2014-2021 period. The median age was 6(1-18) years. In 28
(76%) cases myeloablative and in 9 (24%) non-myeloablative
conditioning regimen was used. In 78% (n=29) of cases the
GVHD prophylaxis regimen included post-transplant cyclopho-
sphamide. The gene expression profiling was performed via RT-
PCR for DNMT3B, GPR56, CD34, SOCS2, SPINK2, IL2RA, FAM30A
and ABL genes with subsequent pediatric six-gene leukemic stem
cell score (pLSC6) calculation by previously described equation:
(DNMT3b x 0.189) + (GPR56 x 0.054) + (CD34 x 0.0171) + (SOCS2
x 0.141) 4 (SPINK2 x 0.109) + (FAM30A x 0.0516).1 If an
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appropriate sample was available, the post-transplant pLSC6
value was also evaluated. After the median pLSC6 was determined
all patients were divided into low-pLSC6 and high-pLSC6 groups.

Results: A total of 18/37 (49%) patients had high-pLSC6 pre-
transplant score value. Only 6/18 of high-pLSC6 patients with CR1-
2 were MRD-positive. The post-transplant pLSC6 value was
measured in 14 patients, in 85% cases the pre-transplant high-
pLSC6 values converted to low-pLSC6. The linear regression
analysis including patients with pre-transplant response as well as
patients with active disease showed no association between blast
count/MRD and pLSC6 values (OR 1.002; 95% Cl: 0.979, 1.025). The
1-year RFS in CR patients was not significantly different between
low-pLSC6 (78.9%) and high-pLSC6 (66.7%) patients (p =0.62).
However, while none of the clinical factors were significant in the
multifactor analysis, the early relapse rate in CR patients was
significantly higher in high-pLSC6 subgroup compared to low-
pLSC6 (22% and 0%, accordingly; p = 0.03).

Conclusions: Although current results do not support pLSC6
assay value as an indication for alloHSCT, there is still a tendency
to worse prognosis in children with pre-transplant high-
pLSC6 score in spite of the evidence of graft-versus-leukemia
effect on LSCs. The pre-transplant high-pLSC6 status may,
therefore, be a factor for pre-emptive post-transplant intervention
in the future independent of blast count and MRD. As the
effectiveness of this study is limited by its retrospective design, it
warrants further research in a larger prospective cohort.

Disclosure: The study was supported by Fund for promoting
innovation «Fund-M», grant N 0059546.
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The clinical characteristics and prognosis of aya and older
adult early t-cell precursor leukemia/lymphoma: A real-world
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Hospital, Nanjing, China, >Ruijin Hospital Affiliated to Shanghai Jiao
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Background: Early T-cell precursor lymphoblastic leukemia/
lymphoma (ETP-ALL/LBL) is a hematological malignancy originat-
ing from immature T lymphoblastic cells with high rate of
treatment resistance and poor long outcome. Hitherto, studies of
survival outcomes in ETP-ALL/LBL were still controversial. Data of
large cohort in ETP-ALL/LBL are still lacking.

Methods: In this retrospective analysis, we performed a real-
world multicenter study to explore the clinical characteristics and
prognosis of adolescent and young adults (AYA) and older adult
ETP leukemia/lymphoma. A total of 103 patients with ETP-ALL/LBL
in five centers in China between January 2016 and February 2021
were included in this study. Outcomes were assessed in terms of
overall survival (OS) and relapse-free survival (RFS).

Results: The median age was 29 years (range, 15-70 years).
Next-generation sequencing was performed in 94 patients and
revealed that NOTCH1 (35.1%, 33 cases) was the most frequently
mutated gene, followed by JAK3 (16.0%, 15 cases), PHF6 (13.80%,
13 cases) and EZH2 (11.70%, 11 cases). Complete remission (CR)
was obtained in 74.2% (72/97) of patients, and 6 relapsed/
refractory patients received a decitabine combined with AAG
priming regimen as reinduction therapy with a CR rate of 50%.
With a median follow-up of 18 months (0.5-60 months), the 2-year
overall survival (OS) and relapse-free survival (RFS) rates for the

SPRINGER NATURE

107



The 48™ Annual Meeting of the...

108

entire cohort were 54% and 57.7%, respectively. Allogeneic stem
cell transplantation (allo-SCT) was performed in 59.8% (58/97) of
patients. Patients who experienced transplantation in CR had
better OS than transplantation in NR (P = 0.029, HR: 0.3625, 95%Cl
0.1005 to 1.308), while the RFS was no statistical significance.
(P =0.078, HR:0.4431, 95% Cl 0.1340 to 1.465). Patients who were
MRD negative at transplantation had better OS and RFS than
those who were MRD positive (OS: P =0.032, HR: 0.3306, 95%Cl
0.09829 to 1.112; RFS: P =0.0035, HR: 0.2492, 95%Cl 0.07993 to
0.7770). Additionally, there was no statistical significance in the OS
and RFS of HLA-matched and HLA-mismatched patients (OS:
P=0.63, HR: 0.7996, 95% Cl 0.3144 to 2.034, RFS: P=0.97, HR:
0.9844, 95% Cl 0.3982 to 2.433). The 2-year OS of patients was 68%
in the allo-SCT group and 26% in the chemotherapy group
(p <0.001, HR: 0,2567, 95% Cl 0.1336 to 0.4932). A multivariate
analysis suggested that allo-SCT and CR after the first course
induction were independent prognostic factors for OS.
Conclusions: Collectively, we reported the largest cohort study
with AYA and older adult ETP-ALL/LBL, and we found that ETP-
ALL/LBL was highly invasive and had a poor long-term prognosis.
Allo-SCT could significantly improve ETP-ALL/LBL patient survival.
Disclosure: Nothing to declare.
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Outcome prediction by the knowledge bank approach in AML
patients undergoing allogeneic stem cell transplantation

L. Herrmann', L. Bischof', D. Backhaus’, D. Brauer', G.-N.
Franke', V. Vucinic', U. Platzbecker’, M. Jentzsch', S. Schwind’

7University of Leipzig Medical Center, Leipzig, Germany

Background: In acute myeloid leukemia (AML) current risk
stratification (e.g. by the European LeukemiaNet (ELN) 2017) relies
on diagnostic genetic aberrations and help to inform treatment
decisions, including those for an allogeneic stem cell transplanta-
tion (HSCT) in first remission. Recently Gerstung et al. (Nature
Genetics, 2017) developed a knowledge bank (KB)-based algo-
rithm based on demographic, clinical, and genetic data to predict
individual outcomes. Two studies validated the feasibility of KB
prediction in AML patients consolidated with chemotherapy.
However, a validation in a HSCT-treated cohort, crucial with
respect to informed decisions towards HSCT, is missing.

Methods: We analyzed 545 AML patients (median age at
diagnosis 62, range 21-77 years) receiving a non-myeloablative
(77%) or reduced-intensity (23%) HSCT (60% were in first
remission). Clinical variables included in the KB were available
for our cohort, while our gene mutation panel did not include
17/58 of genes included in the KB. KB predictions 3 years after
diagnosis were calculated by using the adapted transplant
strategy and compared to the observed outcomes using receiver
operating characteristics (ROC) curves. In addition, the measurable
residual disease (MRD) status at HSCT was evaluated in patients
with material available and based on NPM1 mutation and BAALC,
MN1, and WT1expression.

Results: The KB approach had an area under the curve (AUC) to
predict 3-year OS of 0.69 (95% Cl 0.62-0.72) which was not
significantly different compared to the AUC of the ELN2017 risk
stratification (0.66 [95% Cl 0.57-0.71], P=0.23), and worse
compared to the published results in patients receiving
chemotherapy (AUCyz = 0.80, Bill et al. 2021). However, in a
multivariate analysis the KB prediction for 3-year OS significantly
impacted OS (OR 6.25, Cl 2.9-13.2) after adjustment for the MRD-
corrected remission status at HSCT and Aikaike Information
criterion (AIC) comparison with a model including the ELN2017
classification demonstrated the model containing the KB
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prediction as preferable. When introducing arbitrary cut-offs
according to the KB prediction for OS at 3 years, we observed a
clear separation of OS curves according to a KB value of <20,
20-39, and = 40 (with higher values indicating a higher likelihood
for OS, P<0.001). Regarding other endpoints for which the KB
algorithm provides outcome prediction, we observed the highest
probability to correctly predict non-remission death (AUCyg =
0.75), restricted prediction for death in first remission (AUCxg =
0.61) or after relapse (AUCyg = 0.63), but good outcome predic-
tion for being alive after relapse (AUCyg = 0.77) or being alive in
first remission (AUCyg = 0.69).

Conclusions: For HSCT treated AML patients the KB-based
outcome prediction for HSCT treated patients was inferior
compared to previous studies of patients receiving chemotherapy.
The likely reason for the inferiority is the introduction of
confounders (e.g. donor selection, graft-versus-host-disease),
especially for treatment-related mortality, not integrated in and
not predictable by the current KB algorithm. Inclusion of these
additional factors might allow for a more precise outcome
prediction for AML patients receiving HSCT.

Disclosure: Nothing to disclose
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Midostaurin maintenance vs ALLO SCT vs W&W in fIt3
mutated AML. A “real life” multicenter study

A. de la Fuente', M. Diaz Beya® P. Beneit’, A. Fernandez®,
M. Arnan®, A. Garrido® S. Vives-Polo’, M. Garcia Fortes®,
A. Sampol’, J. Labrador’®, A. Garcia Guinon'’, C. Gil'?,
J. Bergua Burgues'®, M.t. Olave Rubio’™®, M.L. Amigo'®,
X. Ortin'®, M. Cervera’’, M. Estevez', A. Diaz Lopez'®,
J. Serrano’®, M. Tormo®°

"MD Anderson CC Madrid, Madrid, Spain, 2H. U. Clinic IDIBAPS,
Barcelona, Spain, H. U. San Juan de Alicante, Alicante, Spain,
“H. Central de Asturias, Oviedo, Spain, >ICO Hospitalet L’Hospitalet de
LLobregat, Barcelona, Spain, °H. de la Santa Creu i Sant Pau,
Barcelona, Spain, ’ICO H. Germans Trias i Pujol, Barcelona, Spain,
8H. Virgen de la Victoria, Malaga, Spain, °H. U. Son Espases, Palma de
Mallorca, Spain, '°H. U. de Burgos, Burgos, Spain, ''H. U. Amau de
Vilanova, Lleida, Spain, "?H. U. General de Alicante, Alicante, Spain,
"3H. U. San Pedro de Alcantara, Caceres, Spain, "*H. U. Lozano Blesa,
Zaragoza, Spain, "°H. U. Morales Meseguer, Murcia, Spain, "°H. U.
Verge de la Cinta Instituto Perz Virgili, Tortosa, Spain, '’ICO H. U.
Joan XXIll, Tarragona, Spain, " Fundacion MD Anderson, Madrid,
Spain, "°H. U. Reina Sofia, Cordoba, Spain, *°Clinico Universitario
Instituto de Investigacion Sanitaria INCLIVA, Valencia, Spain

Background: Introduction: FLT3-ITD mutation is associated with
adverse prognosis (ELN2017, Dohner et al, Blood 2017) and SCT
has been the standard of treatment for FLT3 mutated AML for
decades. Midostaurin (Midos) has been approved in combination
with intensive chemotherapy (IC) for FLT3-mutated AML, mid-
ostaurin maintenance was part of the treatment schedule in the
RATIFY trial but not randomly explored (Stone et al, N Engl J
Med 2017).

Methods: Aims: The aims of this study are to analyze safety and
effectiveness of midostaurin maintenance in FLT3 AML in a “real-
world” setting and to evaluate maintenance versus alloSC versus
W&W and the impact of risk factors.

Methods: We carried out a retrospective multicenter study
(MDA-AML-2018-06) in 27 Spanish centers. Inclusion criteria: age
>18 years, FLT3-mutated AML diagnosis according to WHO criteria
and start of treatment with midostaurin in combination with IC
between June 2016 and December 2020. We evaluated the
response according to 2017 ELN criteria, toxicity according to
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CTCAE v4.0 and overall survival (OS) by Kaplan-Meier. Statistical
analysis was performed using SPSS program version 20.0.

Results: Results: A total of 175 (93 female) patients were
included, median age 53 (18-76) median OS for the whole
population not reached, 24months OS 68%. Of those who
achieved CR after Inductionlor2 144 (81.4%) patients, 24p
received maintenance, 76p were consolidated with alloSCT and
41p proceed to W&&W (table 1).

Safety: AE during maintenance were one case of QT prolonga-
tion which required Midos discontinuation. No cases of febrile
neutropenia and no cases of deaths related to Midos.

Regarding OS the ELN2017 classification resulted in a trend of
differences in all groups maintenance, alloSCT and W&W. We
observed significant differences for maintenance versus W&W
(p0.001) in low and intermediate risk patients. Comparing
maintenance vs alloSCT we observe no differences in the Int
ELN2017 group.

Table 1

Patients who achieved CR after Induction1 and/or Induction2
Total n 144

Maintenance alloSCT w&w
Total 24 76 41
Madian Age 61 (31-73) 51 (18-69) 56 (23-76)
ELN2017 Low 16 11 21
ELN2017 Int 7 45 16
ELN2017 High 0 16 3
Lost 1 4 1

Conclusions: Conclusions: Our experience confirms safety of
maintenance therapy in AML FLT3 patients after intensive
chemotherapy. We also observed a benefit for maintenance
versus W&W in low and intermediate risk population.

Clinical Trial Registry: Not registered at Clinical Trials

Approved by National Ethics Comitie

Disclosure: Study founded by Novartis
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The ebmt disease risk stratification system (drss) allows
prediction of relapse after allogeneic hematopoietic cell
transplantation for acute myeloid leukemia

Y. Kadri’, M. Phan’, J. Bergeron', N. Bambace’, L. Bernard’,
S. Cohen’, J.-S. Delisle’, T. Kiss', S. Lachance’, D.-C. Roy’,
J. Roy’, G. Sauvageau’, O. Veilleux’, I. Ahmad’

'Institut universitaire d’Hémato-Oncologie et de Thérapie cellulaire -
Hépital Maisonneuve-Rosemont - Université de Montréal, Montreal,
Canada

Background: Using EBMT registry data, the DRSS has been
proposed to predict relapse risk after allogeneic hematopoietic
cell transplantation (HCT) across disease subtypes and remission
states ordered in 55 categories and 5 risk levels (Shouval R et al.
Lancet Haematol. 2021). For acute myeloid leukemia (AML) the
DRSS combines ELN risk group, remission rank, and de novo vs.
secondary AML in 19 categories. We sought to determine its
reproducibility in a cohort of subjects transplanted for AML.
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Methods: Data from a single-centre cohort of adult AML
patients transplanted between 01/07/2015 and 30/06/2020 was
analysed retrospectively. Baseline characteristics and outcomes
were extracted, and Fine-Gray regression was used to determine
the association between cumulative incidence of relapse (CIR) and
patient, disease, and transplant characteristics, as well as the
influence of graft-versus-host disease (GVHD) as a time-dependent
covariate. Model selection techniques were used to select the
least number of significant predictors of CIR.

Results: In this cohort of 89 patients, median follow-up was
2.7 years (interquartile range: 0.9-3.2) and CIR was 29% at 5 years
(95% confidence interval: 19-40). The study of the association
between CIR and patient age >60 years, donor type (related
matched, haploidentical, matched unrelated, cord blood), DRSS
category, chronic (c) GVHD yielded a model using two covariates:
DRSS and cGVHD, to predict CIR (hazard ratio (HR) 0.38, p =0.03
and HR 0.43, p =0.12, respectively). Univariate graphic represen-
tation of CIR according to DRSS is shown in Figure 1.

Figure 1 - CIR according to DRSS score
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Conclusions: In adults with AML, cumulative incidence of
relapse after allogeneic HCT can be predicted by DRSS across all
donor types and age groups.

Disclosure: Nothing to declare.
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Structural analysis of leukemia-associated protein tyrosine
phosphatase ptpn21 and protein interaction network analysis
of its wild type and mutants

Z. Qian™?, L. Chen?, J. Zhang?, Y. Zheng?, C. Zhou(corresponding
auther)®?, H. Xiao(corresponding auther)’?

'Sir Run Run Shaw Hospital, Hang Zhou, China, *Zhejiang University
School of Medicine, Hang Zhou, China, 3Sir Run Run Shaw Hospital,
Hang Zhou, China

Background: Protein tyrosine phosphatase non-receptor type 21
(PTPN21) gene mutations and its elevated expression level have
been reported in different type of tumors. We have also found
that PTPN21 gene mutations are associated with disease relapse in
B-cell acute lymphoblastic leukemia (B-ALL) patients. However, the
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structure and molecular mechanism of PTPN21 wild type and
mutations remain to be determined.

Methods: We use protein crystallization and X-ray diffraction to
determine the structure of protein PTPN21. We further used
miniTurbo-mass spectrometry analysis to study the difference of
protein interaction networks between PTPN21 wild-type protein
and PTPN21 mutant proteins in living cells.

Results: We have determined the structure of FERM domain
and PTP domain of PTPN21. We also found that compared with
PTPN21 wild-type protein, three PTPN21 mutant proteins, which
were involved in the pathogenetic process of relapse of B-ALL,
significantly reduce the binding affinity to 202 proteins and
increase the interaction with 119 proteins in cells. The KEGG
pathway analysis showed involvement in the vesicle docking,
extra-cellular matrix(ECM) receptor interaction, MAPK pathway
and so on. Notably, the most remarkably decreased interacting
proteins of all three PTPN21 mutations are centrosome associated
protein HP5, the Hippo pathway component WWC2, the traffick-
ing protein TMED10, actin binding protein FSCN1 and a newly
emerged cell fate regulators as well as the Hippo pathway
kinase LATS1.

Conclusions: AlL-associated PTPN21 mutant proteins may
promote cell-matrix interaction, MAPK signaling, the Hippo
pathway and the expansion of centrosomal amplification to assist
B-ALL cells to survive chemotherapy and disease relapse.

Disclosure: Nothing to declare
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Thiotepa, busulfan and fludarabine: A conditioning-regimen
for adult patients with acute lymphoblastic leukemia

A. Banet'?, A. Bazarbachi’, M. Labopin™®, R. Duléry’?
F. Malard™?, Z. Van de Wyngaert™?, A. Bonnin', V. Radici’,
R. Belhocine’, S. Sestili’, J. EI-Cheikh®, M. Mohty™>, E. Brissot™>

"APHP, Hépital Saint-Antoine, Service d’Hématologie Clinique et de
Thérapie Cellulaire, Paris, France, 2Sorbonne Université, INSERM UMR
938, Centre de Recherche Saint-Antoine (CRSA), Paris, France, >Bone
Marrow Transplantation Program, American University of Beirut
Medical Center, Beirut, Lebanon

Background: For acute lymphoblastic leukemia (ALL) patients,
total body irradiation (TBI) based conditioning regimens are often
the first choice, considering their positive impact on relapse
incidence. However, TBI is associated with toxicity and long-term
morbidity, and its accessibility can be a major issue for many
hematological centers. Several studies have shown an equivalence
in clinical outcomes with chemotherapy-based conditioning,
notably with the use of thiotepa. We performed a retrospective
bicenter study to evaluate the outcome of adult ALL patients who
had received, before allogeneic hematopoietic stem cell trans-
plantation (allo-HCT), a thiotepa-busulfan-fludarabine (TBF) mye-
loablative conditioning regimen with reduced toxicity.

Methods: Fifty-five patients (not eligible to high dose TBI) from
Saint-Antoine Hospital (Paris, France) or the American University of
Beirut Medical center (Beirut, Lebanon), received a TBF regimen
consisting of 1-2 days of thiotepa (5mg/kg/day), 2-3 days of
busulfan (130 mg/m2), and 5 days of fludarabine (30 mg/m2). The
repartition of conditioning-regimen was 34.5% of T2B3F, 32.7% of
T1B3F, 30.9% of T1B2F, and 1.8% of T2B2F. The median age of the
patients was 51 years (range 17 to 72.4). Twenty-eight (50.9%)
were male. Most patients had a diagnosis of B-ALL (93%) and 7%
of T-ALL. Forty-two (76.4%) patients had a high-risk cytogenetic
ALL. At the time of transplant 52 (94.5%) patients were in
complete remission, 2 patients had a positive minimal residual
disease (MRD) and 1 patient was refractory. For assessment of
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minimal residual disease (MRD): 27 (50%) patients had a
Philadelphia chromosome, 8 (14.8%) had an immunoglobulin
(Ig) and/or T-cell receptor (TCR) rearrangement, and 4 (7.4%) had
an MLL rearrangement. The remaining MRD assessments were
carried out using multiparameter flow cytometry. Peripheral blood
stem cells were the main stem cell source (90.9%). Twenty-seven
(49.1%) patients were transplanted from a matched sibling donor,
12 (21.8%) from a matched unrelated donor, and 16 (29.1%) from
a haploidentical donor. The graft-versus-host disease (GVHD)
prophylaxis was cyclosporine A (CsA) alone (32.7%), or CsA with
mycophenolate mofetil. In addition, antithymocyte globulin (ATG)
was used for a median of 2 days, and patients with a
haploidentical donor received low-dose ATG and post-transplant
cyclophosphamide (PT-Cy). All patients engrafted at a median
time of 15 days (range, 5-27).

Results: With a median follow-up of 43 months, 2- and 5-year
overall survival (OS) was 73.2 % (95% Cl: 58.9 - 83.2) and 64% (95%
Cl: 48.8 - 75.7), respectively. At 2 years, leukemia-free survival (LFS)
and GVHD-free, relapse-free survival (GRFS) were 59.5% and
57.6%, and at 5 years, 53.4% and 51.8%, respectively. The 5-year
non-relapse mortality (NRM) was 15%. The day 180 cumulative
incidence (Cl) of grade II-IV acute GVHD and grade lll-IV acute
GVHD were 44.7% and 6.4%, respectively. At 2 years, the Cl of
chronic GVHD and extensive chronic GVHD was 16.9% and only
1.9%, respectively.

Conclusions: Our retrospective study does suggest that using
TBF as the conditioning regimen in adult ALL patients is a
promising option with acceptable toxicity.

Disclosure: Nothing to declare
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Patterns of relapse and outcomes in patients with acute
leukemia post allogenic transplantation

M. Saroha’, N. Jindal', D.S. Philip?, A. Chichra’, S.P. Mirgh’,
A. Gokarn', S. Punatar’, L. Nayak', A. Bonda’, L.J Mathew’,
S. Kannan’, N. Khattry'

"Advanced Centre for Treatment, Research and Education in Cancer
(ACTREC), Tata Memorial Centre, Mumbai, India, ?Regional Cancer
Centre, Trivandrum, India

Background: With improvement in transplant related mortality
(TRM), relapse is the major factor affecting survival post HSCT.
Prognosis of patients with acute leukemia (AL) relapsing after
HSCT is dismal. We analysed incidence and patterns of relapse,
factors predicting relapse and determinants of post relapse OS
(PROS).

Methods: This is a single centre retrospective analysis of AL
patients who underwent 10/10 or 9/10 matched related or
unrelated ASCT from January 2008 to December 2019. AL included
lymphoid (ALL), myeloid (AML) and mixed phenotypic (MPAL)
leukemias. Nineteen patients with AML had active disease; rest
were in complete remission at ASCT. Conditioning included either
full intensity regimens [TBIl-cyclophosphamide (Cy), busulfan (Bu) -
Cy or Fludarabine (Flu) — Bu] or reduced intensity regimens (Flu
based). GVHD prophylaxis consisted of calcineurin inhibitor (CNI)
with either methotrexate or MMF or PTCY with CNI and MMF.
Factors studied as predictors of relapse were DRI, EBMT risk score,
HCT-CI, transplant conditioning intensity (TCl), mixed chimerism
(MQ) at day 30, 90, 180 and 360, grade Il-IV aGVHD and cGVHD.
Treatment after diagnosis of relapse was at the discretion of
treating physician. Ongoing immunosuppresion (if any) was
stopped. In general, patients received 1 or more DLI and/or
immunomodulatory or targeted agents (lenalidomide, dasatinib or
imatinib, nivolumab, palbociclib, etc). Patients with morphological
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relapse were treated with chemotherapy with or without DLI.
Some patients with extramedullary relapse (EMR) received radio-
therapy. Factors analysed for effect on PROS were time to relapse
(TTR), TCl, DRI and prior aGVHD or cGVHD. Cumulative incidence of
relapse (CIR) was calculated using competing risk regression with
TRM being the competing event.

Results: Total of 162 AL patients underwent HSCT. Sixty four
(39%) relapsed. Of these, 52 (81%) had medullary relapse (MR), 8
had EMR and 4 had combined relapse. Among isolated MR, 41
(78.8%) were morphological, 3 were cytogenetic, 3 were
flowcytometric, and 5 were molecular relapse. CIR at 1 yr and 2
yr was 24% (95%Cl; 18%-31%) and 33% respectively (95% Cl; 26%-
40%).Significant factors associated with relapse were MC at day 90
(p=0.004) and day 180 (p=0.001) and absence of aGVHD
(p =0.01) and cGVHD (p = 0.00). However, cGVHD was present in
5/8 with EMR as compared to 12/56 with MR or combined relapse
(p =0.026). Similarly, more patients with MR and combined
relapse had MC at relapse (28/51, 54.9%) compared to none with
EMR (p =0.005). Median PROS was 4.2 months while 1 yr PROS
was 31.1%. Factors associated with better PROS included low -
intermediate DRI (5.3 vs 1.1 months with high DRI, p = 0.004) and
receipt of targeted therapy (median PROS 16.5 vs 6.4 months with
conventional chemotherapy alone, p =0.016).

Conclusions: About 40% of AL patients experienced relapse
post ASCT. Patients with MC (at any time through day +180) and
those without acute or chronic GVHD were more likely to have MR
or combined relapse. Presence of aGVHD or cGVHD and full donor
chimerism did not protect against EMR. Survival after relapse was
poor, however those with low and intermediate DRI, and those
who received targeted therapies post relapse fared better.

Disclosure: Nothing to declare

P022

Similar OS and DFS after atg or post-transplant
cyclophosphamide (PT-CY) as GVHD prophylaxis in patients
with all in cr 1 after allogeneic stem cell transplantation

C. Niederwieser', R. Massoud’, C. Langebrake', R. Adjalle’,
D. Janson’, F. Ayuk’, W. Christine’, N.-M. Kréger’

"UKE Hamburg Eppendorf, Hamburg, Germany

Background: Anti-thymocyte globulin(ATG) is widely used to
prevent graft-versus-host disease(GVHD) after allogeneic periph-
eral blood stem cell transplantation(HSCT). High dose cyclopho-
sphamide post-transplant is used as a potent agent for GVHD
prophylaxis in matched related(MRD), matched unrelated (MUD),
mismatched unrelated(MMUD) and haploidentical HSCT. In this
retrospective analysis, we compared the use of ATG to post-
transplant cyclophosphamide(PT-CY) on leucocyte engraftment,
acute and chronic GVHD, overall survival(OS), disease free
survival(DFS), non-relapse mortality(NRM) relapse incidence(RI).
Methods: A total of 57 patients with ALL in CR1 were treated
with a preparative regimen of TBI 12Gy in combination with
cyclophosphamide or fludarabine between 2002 and 2021. Of the
57, 38.6% patients received ATG and 61.4% PT-CY with calcineurin
inhibitorstmycophenolate mofetil. Median age was 37(11-56)
years and the majority were male(52.6%). ALL patients(35.1%
ber/abl™) were treated according to GMALL protocols including
prophylactic cerebral irradiation in 49.1%. MRD positivity was
observed in 45.6% and negative in 43.9% of patients. Patients
were positive for CMV in 57.9%. Karnofsky score was median
80(60-100)%. Donors were median 32(5-57) years old. More
male(66.7%) than female donors and more unrelated(71.9%) than
related(28.1%) were used. Included in this analyses were, for the
PT-CY group MRD(n=9), MUD(h=17), MMUD(h=4) and
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haploidenticalln=5) and for the ATG group MRD(n=2),
MUD(n =14), MMUD(n=5). Most of the donors were CMV
positive(59.6%) and more PBSC 89.5% than bone marrow were
given. Of the six patients receiving bone marrow four received PT-
CY and two received ATG, two were related and four were
unrelated.

Results: Patients characteristics were equally distributed in both
treatment groups regarding patient age, gender and
ber/abl*(Table 1), but statistically significant differences were
noted in pre-transplant radiation therapy(p =0.02) and related/
unrelated donors (p=0.01). MRD status was not different
between the groups. Engraftment was observed in all patients
except two in the ATG group. Recovery of WBC was faster in PT-CY
as in ATG group. No difference in acute and chronic GVHD was
observed between the two groups. After a median follow-up of
2.77 (range 0.05-13.14) years, OS of all patients was 76.7% at 3
years, 720+ 9% in the PT-CY group and 81.8%=8 in the ATG
group. DFS of all patients resulted in 72.8% at 3 years, 66.7 + 8.7%
in PT-CY and 81.0+8.6% in ATG treated patients. Only bone
marrow source (p = 0.03) remained an independent factor for OS
after accounting for type of SCT, ATG and prophylactic cerebral
irradiation. For DFS type of SCT remained as a trend (p = 0.07). RI
for PT-CY was 9.1 +5.1% and for ATG 4.5 + 4.6%, while NRM was
21.2+£7.3 und fir 13.6 + 7.5% for PT-CY and ATG treated patients,
respectively. When analysing only patients receiving peripheral
blood, there only was a difference between the related and
unrelated(p = 0.03) and no difference in outcome and GVHD.

Conclusions: The use of PT-CY for GVHD-prophylaxis resulted in
faster leucocyte engraftment, but similar acute and chronic GVHD
incidence, OS and DFS. Bone marrow source was the only
independent risk factor for OS. This finding needs to be confirmed
in a larger more homogenous cohort.

Disclosure: Nothing to disclose
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Integrated genomic and single-cell molecular analyses of
donor cell leukemia after haploidentical allogeneic
hematopoietic stem cell transplantation

H. Chen’, W. Pan’, X. Zhao', H. Xiao (Corresponding auther)’

'Sir Run Run Shaw Hospital, Zhejiang University School of Medicine,
Hangzhou, China

Background: Allogeneic hematopoietic stem cell transplantation
(allo-HSCT) remains an efficient therapy for hematologic malig-
nancies. Relapse of acute leukemia following allo-HSCT usually
represents return of an original disease clone. The development of
de novo hematological malignancies in cells of donor origin is a
rare but severe complication, known as donor cell leukemia (DCL).
To date, the reported patients with DCL are mainly following
HLA-matched sibling or unrelated donor HSCT. We present here a
rare case of late-onset DCL that developed in HSCT recipient and
not in his HLA haploidentical father donor. To reveal the precise
etiologic mechanisms of such DCL, we integrated genomic and
single-cell molecular analyses.

Methods: We performed short tandem repeat (STR) analysis on
bone marrow (BM) samples obtained from patient pre-HSCT and
relapse post-HSCT, and donor PBSC sample. Genomic DNA was
isolated and subjected to whole-exome sequencing (WES) from
specimens of BM sample at relapse post-HSCT, and buccal
mucosal specimen from the patient, as well as BM cells and the
buccal mucosal specimen from the donor. 10x Genomics single-
cell RNA sequencing was performed on patient’'s BM sample at
relapse post-HSCT and donor’'s BM sample.
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Results: STR analysis confirmed that leukemia cells originated
from the donor. We compared data sets from donor and DCL samples
in order to detect variants that expandeda 3-fold or de novo in DCL
with WES. The mutation affected C170rf97 (chr17: p.Asp220_Pro229-
del) has been present in donor BM cells, while at a 7-fold higher
frequency in the DCL sample, with variant allele frequency (VAF) from
3.85% to 30%. The evolution of DCL was further associated with the
acquisition of mutations in IDH1 (chr2: p.Arg119Trp; VAF = 6.98%)
and NSDT7 (chr5: p.His2205Asp; VAF = 10%). In addition, we also
found ATF7IP (chr12: p.Gly1122AspfsTer53) mutation with VAF =
5.41% and ZNF33A (chr10: p.Cys607Tyr) mutation with 9.64%, which
have not been reported in leukemia.

To better reveal the hematopoietic hierarchy and leukemic
transformation involved in DCL progression, 10X Genomics single-
cell RNA sequencing was performed. We deciphered an atlas
covering 22399 cells and 12 major cell types (20 clusters)
according to the established markers of hematopoietic popula-
tions. We observed an increase in the fraction of granulocyte-
monocyte progenitors, while decreased proportions of mature
monocytes and neutrophils within DCL cells. We next performed
differential gene expression analyses between healthy donor and
DCL hematopoietic stem and progenitor cells (CD34"ckit™ cells),
245 differentially expressed genes (p <0.05, log2FC > 2) was found.
KEGG analysis revealed the top2 enrichment of pathways related
to metabolic pathways and pathways in cancer. To understand the
specific HSPC subpopulations involved in DCL, 4 transcriptionally
distinct clusters were identified. HSPCs from donor and DCL
harbour distinct transcriptional programs, and GO analysis in
cluster2 (from DCL) showed enrichment of the pathway related to
myeloid cell differentiation. CRIP1 and LGALS1, recently reported
associated with AML, are the top2 significantly differentially
expressed genes in cluster2.

Conclusions: Our study distinguishes HSPCs from healthy
haploidentical donor and DCL at a single-cell resolution. With
the help of integrated genomic and single-cell molecular analyses,
we provide more comprehensive mechanisms of DCL after allo-
HSCT.

Disclosure: Nothing to declare
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Can allogeneic stem cell hematopoietic transplant with any
type of donor be the standard post-remission treatment in
intermediate-risk acute myeloid leukemia in first complete
remission?

J.M. Cerezo Martin', A. Bermiidez-Rodriguez’, M.d.l.M. Color-
ado’, P. Munoz?, S. Fernandez-Luis', L. Yaiiez', G. Martin’,
N. Fernandez', J.A. Calvo’, A. Insunza Gaminde’, C. Montes’,
S. Gonzdlez', A. Batlle’, M. Briz', I. Romon’, M. Sanchez-
Escamilla’, J.L. Arroyo®, E. Ocio’

7Hospital Universitario Marqués de Valdecilla, Santander, Spain,
2Instituto de investigacion sanitaria Valdecilla (IDIVAL), Santander,
Spain, 3Banco de Sangre y Tejidos de Cantabria (BSTC), Santader,
Spain

Background: Allogeneic hematopoietic stem cell transplantation
(Allo-HSCT) as post-remission treatment in cytogenetically defined
intermediate-risk Acute Myeloid Leukemia (AML) in first complete
remision (CR1) is effective, but has been associated with high
transplant-related mortality (TRM). The aim of this study is to
analyze the outcome of this procedure using HLA-identical sibling,
unrelated or alternative donors.

Methods: We conducted an observational retrospective study
in all patients with intermediate-risk cytogenetically defined
(Upon The European LeukemiaNet 2017 criteria) AML in CR1
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who underwent an allo-HSCT in our center between 2010 and
2020. The primary endpoint was OS, secondary outcomes were
relapse-free survival (RFS), cumulative incidence of relapse and
TRM. Minimal residual disease (MRD) was measured by flow
cytometry (using a cut off of 0,01%) and/or RT-PCR (NPM1). A
multivariate Cox regression model was performed.

Results: We analyzed 58 patients with a median age of 58 (R 19-
82) years. Ten (17,2%) patients had negative MRD and 29 (50%)
had an unrelated donor (5 had a 9/10 HLA allelic match) at the
moment of transplant. Forthy three (74,1%) patients received
myeloablative conditioning regimens (Table 1). The median time
from diagnosis to transplant was 5 (IR 4-7) months.

With a median follow up of 40 months, the OS at 1, 2 and 3
years was 88% (95% Cl 77-98%), 84% (95% Cl 72-96%) and 78%
(95% Cl 64-92%) respectively (Figure 1). The RFS at 1 and 3 years
was 88% (95% Cl 77-99%) and 73% (95% Cl 58-88%), the
cumulative incidence of relapse at 1 and 3 years was 7% (95% Cl
2-15%) and 14% (95% Cl 7-25%) and the TRM at 1, 2 and 3 years
was 7% (95% Cl 2-15%), 11% (95% Cl 4-20%) and 15% (95% Cl 7-
26%) respectively.

Among all the clinical features which could be related to OS:
group of age, gender, conditioning, MRD and type of donor were
included in the multivariate analysis. A non-myeloablative
conditioning (HR 15 p=0,01) an haplo-identical donor
(HR 6 p=0,03) and an unknown/undefine MRD (HR 13 p =0,03)
were associated with a significant higher risk of death. Age and
gender showed no differences.

Group of age Type of Donor

<50 20 HLA-identical sibling 15
(34,5%) (25,9%)
50-65 23 Unreleated 29 (50%)
(39,7%)
>65 15 Haplo-identical 14
(25,9%) (24,1%)
Gender Minimal residual
disease
Men 32 (55%) Negative 10
(17,2%)
Conditioning Positive 31
(53,4%)
Myeloablative 43 Undefined/Unknown 17
(74,1%) (29,3%)
Non 15
myeloabaltive (25,8%)
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Conclusions: Allo-HSCT in patients with an intermediate-risk conditioning, RIC vs MAC, use of FLT3i pre-HSCT or post-HSCT had
LMA in CR1 is the standard consolidation therapy at our institution no significant impact on survival.
mainly when a HLA identical sibling or unrelated donor is Meningeal leukemia (n=5) or CNS chloroma (n=1) were
available, and especially when using a myeloablative conditioning, observed as late events at a median of 16.3 months post-HSCT
as it is associated with low TRM and a high RFS. and occurred on Sorafenib (n=2), Gilteritinib (n=1) or
Disclosure: Nothing to declare decitabine-based salvage therapy after failure of FLT3i (n=3).
All patients with CNS relapse had active disease at allogeneic
P025 HSCT (median: 14% bone marrow blasts) and no molCR post-
HSCT. CNS relapse was preceded by hematologic relapse in 5/6
. patients by a median of 2.7 months.
aRIIIS (I,( gfeanc:;rilfgrc;ei:t;ﬁg?;mz:l:ds:;ﬁm relapse after Conclusions: Patients with FLT3-mutated AML and active
disease at the time of allogeneic HSCT, combined with failure to
i 7 7 . 7 , 7 achieve MRD-negativity after allogeneic HSCT have a high risk of
K. Kouidri', R. Toenges, S. Pfaff’, S. £.mdner2' + J. Riemann’, N relapse and leukemic death. This was not abrogated by pre-
F. Lang’, H. Serve’, A. Cremer’, G. Bug emptive or salvage-therapy with FLT3i or HMA and prophylactic
. intrathecal therapy may be considered to avoid CNS relapse.
Goethe University Hospital Frankfurt am Main, Frankfurt, Germany, Disclosure: Gesine Bug, Honoraria: Jazz, Celgene, Gilead,
2Memorial Sloan Kettering Institute, New York, United States Novartis, Hexal, Pfizer, Eurocept
Background: Nearly 30% of AML patients harbour a FMS-like
tyrosin-kinase 3-gene alteration (FLT3) driver mutation. The P026
increased relapse risk associated with internal tandem duplica- . .. X
tions (ITD) may be counteracted by allogeneic hematopoietic stem Allogeneic hemato.pmetlc st_em cell tra_nsplantatlon for ?dult
cell transplantation (allogeneic HSCT) followed by FLT3 inhibitor acute lymphoblastic leukemia: A multicenter retrospective
(FLT3i) maintenance. study
We here describe risk factors for post-HSCT central nervous
system (CNS) relapse, an uncommon but prognostically extremely ~ D- Alzetta’, C. Borghero®, I.M. Cavattoni’, F. Benedetti’, M.
unfavourable event in adult FLT3-mutated AML. Krampera®, A. Billio®, M. Ruggeri®, C. Tecchio®
Methods: We retrospectively analysed data of 39 patients with
FLT3-ITD (n=34) and/or TKD-mutated AML (n=15) who were 'IRCSS Centro di Riferimento Oncologico (CRO) di Aviano, Aviano,
transplanted 2017-2020 at our institution. Minimal residual disease Italy, *Ospedale San Bortolo di Vicenza, Vicenza, Italy, Ospedale
(MRD) was determined prior to and 60-100 days after allogeneic centrale di Bolzano, Bolzano, Italy, “Azienda Ospedaliera Universi-
HSCT by gRT-PCR (NPM1mut, n = 26; KMT2A-PTD, n = 2; JAK2mut, taria Integrata di Verona, Verona, Italy
RUNX1/RUNX1T1, NUP98-NSD1, n=1 each) or multicolour flow
cytometry, (n=38). Cumulative incidence of relapse (CIR) was Background: Despite progress in therapies, allogeneic hemato-
calculated with non-relapse mortality as competing risk and poietic stem cell transplantation (alloHCT) still plays a pivotal role
survival probabilities were compared by log-rank test. in the treatment of adult Acute Lymphoblastic Leukemia (ALL).
Results: At the time of allogeneic HSCT, 6 patients (15%) were Nevertheless, relapse and non-relapse mortality remain a sig-
in MRD-negative CR (molCR), 24(61%) in MRD-positive CR and nificant concern. The aim of this retrospective real-life study was
9(23%) had active disease. All patients achieved CR with 30(77%) to evaluate overall survival (OS), disease-free survival (DFS) and
molCR and FLT3i was started prophylactically (n=11) or pre- non-relapse mortality in a multicenter series of adult ALL patients
emptively (n=11) at a median of 54(range, 41-713) days post- undergoing alloHSCT.
HSCT for a median of 12.6 months. Reasons for no FLT3i were Methods: The study included adult patients, affected by either
allogeneic HSCT before 2019 (n = 12), renal insufficiency (n=1), B-ALL (Ph negative or positive) or T-ALL, who underwent alloHSCT
FLT3-TKD only (n =3) and early relapse (n=1). in three Italian Bone Marrow Transplant Centers between July
With a median follow-up of 27 months in surviving patients, 2003 and July 2020. Patient outcomes were evaluated by
probability of OS was 67.9% at 3 years. Ten patients relapsed at a univariate analysis based on variables defined as pre-alloHSCT
median of 9.3(range, 3.3-33.6) months post-HSCT, the CIR was [i.e, ALL phenotype, white blood cell count (WBC) at diagnosis,
32%. Survival was significantly longer in patients with molCR vs no number of complete remissions (CR)], alloHSCT-related [i.e., EBMT
molCR post-HSCT (OS: not reached vs. 30.4 months, p =0.004; risk score, donor typel, and post-alloHSCT [Graft versus Host
relapse-free survival: not reached vs. 9.1 months, p < 0.001), while Disease (GvHD) and minimal residual disease (MRD)]. The
other factors, such as cytogenetic risk, total body irradiation-based observation period ended on October 2020.
Patient Characteristics (N = 39, median age=53) N (%)
Sex male female 22 (56) 17 (44)
Mutations FLT3-ITD/NPM1 FLT3-ITD FLT3-TKD 22 (56) 12 (30) 5(12)
Genetic Risk Group (ELN 2007) favourable intermediate adverse 7 (18) 23 (59) 9 (23)
Donor Type matched related haploidentical 10 (26) 5(13)
matched unrelated mismatched unrelated 18 (46) 6 (15)
Conditioning Regimen myeloablative reduced intensity 29 (74) 10 (26)
Remission Status pre-HSCT CR1 or CR2 refractory disease 30 (77) 9 (23)
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Results: 133 subjects with a median age of 40 (range: 18-70) years
were enrolled. Patients were affected by Ph- (66) or Ph + (33) B-ALL
(33), and T-ALL (34). With a median follow-up of 185 (range: 0.9-
187.5) months, OS was 47.4% (median survival: 37.4 (range: 0.9-187.5)
months) and DFS 67.7% (median survival not reached). Relapse
mortality accounted for 24% and non- relapse mortality for 28.6% of
deaths.

According to univariate analysis, DFS had a better trend in patients
with T as compared to B phenotype (p=0.09) (A) and in those with
negative MRD (immunophenotypic detection) before alloHSCT
(p = 0.08). The number of pre-alloHSCT complete remissions (CR1 vs
CR> 1) did not affect DFS (p = 0.08). Patients with matched unrelated
donors had a better DFS as compared to those with matched related
(p=0.07) (B). DFS was significantly higher in patients with GVHD
(p=0.002). Among B-ALL patients, a WBC count at diagnosis >
30.000/mmc had a negative impact (p = 0.09). Ph- B-ALL and T-ALL
patients with a negative immunophenotypic MRD at day +90 after
alloHSCT showed a better DFS (p = 0.005) (C), Ph+ B-ALL patients with
a major molecoular response at day +21 had better DFS (p = 0.003)
(D). OS and non-relapse mortality were lower in patients with EBMT
score = 4 (p=0.01)
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Conclusions: This real-life study confirms that in adult ALL
patients alloHSCT is effective, though associated to a significant
transplant-related mortality that can be predicted by the EBMT
score. A negative post-alloHSCT immunophenotypic MRD (day +
90) and a major molecular response (day + 21) are predictive for a
favorable outcome in Ph- B- and T-ALL, and Ph+ B-ALL, respectively.

Disclosure: Nothing to declare
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The outcome of AML and mds patients relapsed after
allogeneic transplantation, single centre experience

M. Stastnd Markovd’, A. Vitek', V. Vidlkovd’, M. Kouba’,
L. Novdkovd', P. Cetkovsky', J. Vydra'

"Institute of Haematology and Blood Transfusion, Praha 2, Czech
Republic

Background: Although allogeneic transplantation in high risk
myeloid malignancies is the best way of consolidation, relapse of
the original disease remains the major cause of transplant failure,
the treatment is difficult and until now there is no definite way
how to deal with it.

Methods: We retrospectively evaluated 186 AML and 51 MDS
patients transplanted between years 2001 and 2021 who relapsed
after transplantation. The therapeutic approach was individual
considering the status of the patient, risk of the disease assessment
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and the patient’s will. For the evaluation the patients were divided
into three groups. 1) no chemotherapy approach (including
immunosuppression tapering and DLI only), 2) low dose chemother-
apy considering of either low dose ARA-C or 5-azacytidine or both,
including five patients treated with addition of gilteritinib, 3) high
dose chemotherapy considering of antracyclin and ARA-C base
regimens, or/and second transplant. The majority of the patients
were in parallel additionally treated with DLI.

Survival of Survival according to therapy approach
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80 —— Low chemo
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Results: In AML: the survival in 1, 2 and 5 years was 7%, 3% and
0% in no chemotherapy gr., 38%, 31% and 19% in low dose gr.and
42%, 32%, and 20% in high dose gr. In MDS 7% in no chemotherapy
gr., 15%, 13% and 12% in low dose gr., 51% 36% and 32% in high
dose group. No statistical difference in OS was found between
treated groups. Time of relapse from transplant significantly
influenced the overall survival in all tested time points (3, 6 and
12 months) OS in 2 years 25%, 22% and 32%. Not surprisingly the
patients who achieved remission with any type of chemotherapy had
OS better in 2 years comparing to those, who did not (60% vs 5%).
Anyway 43% of patients suffered from subsequent relapse. 21% of
patients who achieved remission died from treatment related
complications (toxicity or GVHD). There was no substantial difference
in the outcome between AML and MDS patients.

Conclusions: Although the outcome of the AML/MDS patients
relapsed after transplantation is very poor, many of them can
profit from additional treatment and some of them achieve further
remission. Immunomodulation with DLI is considered to play
substantial role and its prophylactic and preemptive use is
promising. New drugs such as venetoclax or gilteritinib need to
be introduced and evaluated.

Disclosure: | have no conflict of interest.
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Control leukemia by inducing anti-cancer immune reactivity
in vivo? potential of a dc-triggered mechanism

H. Schmetzer', D. Amberger’, L. Klauer’, E. Rackl’, M. Atzler’,
S. Ugur', A. Rank’, M. Inngjerdingen®, T. Baudrexler’,
B. Eiz-Vesper®, C. Schmid®

"University Hospital Gro8hadern, Ludwig-Maximilians-University
Munich, Munich, Germany, 2University Hospital Augsburg, Ludwig-
Maximilians-University, Augsburg, Germany, 3Oslo University Rik-
shospitalet, Oslo, Norway, “Institute for Transfusion Medicine,
Hannover Medical School, Hannover, Germany

Background: There are virtually no treatment options for therapy-
refractory or relapsed AML/MDS and high rates of relapse in
successfully treated patients.

Methods: The combination of the (clinically approved) immune-
modulatory compounds GM-CSF + Prostaglandine 1 (PGE1; the
combination referred to as KIT M) converts myeloid blasts into
dendritic cells of leukemic origin (DCe,). After stimulation with DCy,,
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antileukemic (T) cells are activated. Kit M treatment may be an
attractive tool for immunotherapy in myeloid leukemia.

Results: 1. ex vivo: Treatment of 65 leukemic WB samples with
KIT M does not induce blast proliferation, but triggers generation
of mature DC/DC,,, and reduces tolerogenic DC. Kit treated WB
activates the adaptive and innate immune system after MLC (T cell
proliferation, antitumor-supportive T cells (TCRgd,Tb7), memory
cells (Tcm,Tb7cm) and downregulates immune suppressive T cells
(Treg4 and 8). Moreover leukemia specific (interferon g () and/or
degranulating (qeg)) adaptive (g.gegT4,T8,TCRgd, Tb7,Tcm) and
innate cells (5.9egNK,NKb7,CIKb7) are increased and regulatory
cells (g-qeqTreg4) downregulated. In addition, blast lysis is increased
vs control. Ex vivo achieved blast lysis correlates positively
with frequences of mature DC/DCpg, leukemia specific
T3,T4,T8,TCRgd,Tb7 and NK cells and negatively with Treg4 and
8. Blast lysis does not correlate with age, sex, ELN risktype, blast
counts, or response to chemotherapy.

2. In vivo - rats: Kit M treatment of 3 leukemically diseased
(vs 3 control) rats (followed by sacrification after treatment) leads
to reduced blasts and Tregs in blood and spleen and increased
DGy and memory-like T cells.

3. In vivo - human: Kit M therapy was offered to a 72 year old
pancytopenic male as an individual salvage attempt (applied as
continuous infusion), after discussion with the ethical commitee,
the patient’s information about the experimental nature of the
treatment and his written consent. The treatment was well
tolerated and the patient improved clinically. Neutrophils in WBC
increased from 10% to 50%, thrombocytes reached 100 G/I
after 24 days. Immune monitoring showed a continuous increase
of proliferating and non-naive Tcells, NK, CIK- and NKT-, TH17
cells, Bem-cells and DC in PB. The production of IFNg producing
T-, CIK and NKT-cells was demonstrated, suggesting an in vivo
production/activation of (potentially leukemia-specific) cells.
Immune stimulatory effects decreased after discontinuation
of therapy. After 4 weeks of treatment, the patient was discharged
in good clinical condition. Unfortunately, at two weeks
from discharge, AML progressed and the patient died few
days later.

Conclusions: Treatment of WB ex vivo with Kit M leads to
activation of adaptive and innate (leukemia specific) immune
reactive cells (and downregulated suppressive mechanisms) via
a DC/DCy, triggered mechanism - resulting in significantly
improved blast lysis compared to controls (independent of
patients’ risk classification, MHC, age or sex). In vivo treatment
of leukemically diseased rats or humans was well tolerated, led to
an increase of platelets and granulocytes and stable (low) blast
counts in PB - probably mediated by a (leukemia specifically)
DC/DCe, activated immune system. A dose defining clinical trial in
carefully selected patients to confirm clinical safety and under-
score clinical efficacy is being prepared.

Disclosure: Helga Schmetzer is associated with Modiblast
Pharma GmbH

P029
Second allogeneic hematopoietic cell transplantation in

relapsed acute myeloid leukemia - retrospective analysis of
the outcome

A. Lojko-Dankowska®, M. Matuszak’, E. Bembnista’, D. Dytfeld’,
A. Nowicki', A. Wache’, L. Gil’

"Poznan University of Medical Sciences, Poznar, Poland
Background: The second allogeneic hematopoietic stem cell

transplantation (alloHSCT) is the most effective treatment option
for patients (pts) with acute myeloid leukemia (AML) who relapsed
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after the first alloHSCT. The strategy o