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Abstract

Reduced intensity conditioning (RIC) and reduced toxicity conditioning (RTC) regimens enable allogeneic hematopoietic
stem cell transplantation (alloSCT) to more patients due to reduction in transplant-related mortality (TRM). The conditioning
regimens with fludarabine and treosulfan (Flu/Treo) or fludarabine, amsacrine, cytarabine (FLAMSA)-RIC have shown their
efficacy and tolerability in various malignancies. So far, no prospective study comparing the two regimens is available. Two
studies compared the regimens retrospectively, in which both provided similar outcome. In this retrospective, single-center
analysis, these two regimens were compared with regard to outcome, rate of acute and chronic graft versus host disease
(GvHD), and engraftment. 113 consecutive patients with myeloid malignancies who received Flu/Treo or FLAMSA-RIC
conditioning prior to alloSCT between 2007 and 2019 were included. Except for age, previous therapies, and remission status
before alloSCT, patient characteristics were well balanced. The median follow-up time within this analysis was 44 months.
There was no significant difference in absolute neutrophil count (ANC) or platelet engraftment between the two conditioning
regimens. Overall survival (OS), the relapse-free survival (RFS), and the TRM were not significantly different between the
two cohorts. The rate of GVHD did not differ between the two groups. In summary, this retrospective analysis shows that there
is no major difference regarding tolerability and survival between the Flu/Treo and FLAMSA-RIC regimens. Despite several
limitations due to uneven distribution concerning age and remission status, we demonstrate that Flu/Treo and FLAMSA-RIC
provide similar outcomes and are feasible in older and intensively pre-treated patients.
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Introduction

Allogeneic hematopoietic stem cell transplantation
(alloSCT) is a potentially curative treatment for hematologi-
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effects resulting in relatively high TRM and organ toxic-
ity rates. As the majority of patients with AML, MDS,
or MPN are older than 50 years and often present with
comorbidities, reduced toxicity conditioning (RTC) or
reduced intensity conditioning (RIC) regimens have been
increasingly used as an alternative approach to allow cura-
tive alloSCT in patients otherwise not eligible. However,
RIC regimens have shown limitations compared with
conventional regimens, e.g., increased relapse and TRM
rates [3—6]. Furthermore, a significant survival advantage
for MAC though at the expense of expected high TRM
rates has recently been demonstrated in a prospective ran-
domized study for AML and MDS patients eligible for
MAC and RIC [7]. Therefore, it remains difficult to deter-
mine the optimal conditioning protocol for each individual
patient.

Other factors such as remission status prior to alloSCT,
previous therapies, or disease entity, as well as individual
risk profiles such as comorbidities and age, also have a cru-
cial impact on outcome. To address these issues, various
conditioning regimens, both RIC and MAC, for different
patient settings have been introduced over the last years.
The fludarabine, amsacrine, cytarabine-RIC (FLAMSA-
RIC) regimen was initially described in 2005 as an effec-
tive and well-tolerated sequential conditioning approach
for AML and MDS patients with refractory or progressive
disease with an otherwise dismal prognosis [8]. Meanwhile,
this regimen is well established and broadly implemented
in other disease settings as well. The original combination
of chemotherapy and TBI is often modified by replacing
TBI with busulfan and more recently also with treosulfan,
thereby further improving the tolerability [9]. Treosulfan
in combination with fludarabine (Flu/Treo) was introduced
in 2004 as a conditioning regimen with an excellent toxic-
ity profile in various disease entities and has continuously
gained utilization ever since [5, 10-16].

Recently, several trials have pointed towards favorable
aspects of treosulfan, showing remarkable effectiveness,
good feasibility, and advantages in terms of survival com-
pared to conventional busulfan-containing conditioning
regimens. Interestingly, the benefit could also be shown in
elderly patients even though treosulfan-containing condi-
tioning regimens were revealed and considered as being
more of MAC than RIC character [17, 18].

As to date, no prospective studies comparing the two con-
ditioning regimens exist. Two retrospective analyses showed
no significant difference in terms of survival between the
two conditioning regimens [14, 15]. While patients in the
FLAMSA-RIC group had a lower risk of relapse and supe-
rior leukemia-free survival, they also had increased rates of
GvHD [15]. In relapsed or refractory AML patients, no sig-
nificant difference with regard to outcome could be observed
[14].
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We performed a retrospective analysis of patients with
AML, MDS, and MPN that received either Flu/Treo or
FLAMSA-RIC before alloSCT between 2007 and 2019.

Patients and methods
Patients

This retrospective analysis included 113 consecutive patients
with hematologic malignancies receiving Flu/Treo or
FLAMSA-RIC conditioning before alloSCT at the univer-
sity hospital of the Technische Universitidt Miinchen between
2007 and 2019. Patient data concerning outcome, engraft-
ment, and GvHD were analyzed retrospectively by medical
chart review. All patients that received at least one dose of
chemotherapy of Flu/Treo or FLAMSA-RIC conditioning
were included. Missing data were accepted due to the ret-
rospective nature of this study. Patients were eligible for
alloSCT based on their underlying malignancy and institu-
tional guidelines. All patients gave written consent accord-
ing to local center guidelines.

Disease stage prior to alloSCT was defined according
to the EBMT risk score [19]. Cytogenetic and molecular
genetic risk was allocated in good, intermediate, and high
risk. This classification was according to ELN 2017 genetic
risk stratification for AML and IPSS for MDS [20, 21]. MPN
were allocated to the high-risk group by absence of the bcr-
abl protein or presence of the T315I mutation within the
tyrosine kinase domain of bcr-abl.

HLA typing was based on high-resolution typing of MHC
class I and class II. An HLA-identical related donor was
defined as an 8/8 compatible donor. An HLA-identical unre-
lated donor was defined as 10/10 compatible. Mismatched
related or unrelated donor was defined as one allele or anti-
gen mismatch. Cord blood grafts that the one patient with
dual umbilical cord blood transplantation received were 6/6
matched.

Previous therapies were extracted from medical charts
and intensive chemotherapy such as induction, or consolida-
tion therapy was distinguished from treatment with hypo-
methylating agents (HMA). Each applied cycle of chemo-
therapy was counted to reflect the cumulative amount of
previous treatment. Cytoreductive therapy with hydroxycar-
bamide was not counted as a separate line of therapy.

Conditioning regimens

The conditioning regimen with Flu/Treo consisted of fludara-
bine 30 mg/m? from day — 7 to day — 3 and treosulfan 14 g/
m? in patients < 60 years or 12 g/m? in patients > 60 years old
from day — 7 to day — 5 [10]. Conditioning according to the
FLAMSA-RIC protocol was conducted with a modification
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to the RIC-part as previously described [8]. In the modified
FLAMSA-RIC protocol, TBI was substituted by busulfan.
Briefly, patients received fludarabine 30 mg/m?, cytarabine
2 g/m?, and amsacrine 100 mg/m? from day — 12 to day — 9
followed by busulfan 0.8 mg 4 times daily from day — 5 to
day — 4 and cyclophosphamide 60 mg/kg from day — 3 to
day — 2.

Initial immunosuppression was identical in both con-
ditioning regimens and included a calcineurin- inhibitor
(cyclosporine A (CSA) or Tacrolimus (TAC)) and mycophe-
nolate mofetil (MMF).

Evaluation of response

Engraftment of WBC and platelets was defined as the first
of three days with an ANC count > 0.5 x 10°/1 and the first of
seven days with an untransfused platelet count > 20X 10%/1.
For the grading of acute and chronic GvHD, the National
Institutes of Health consensus criteria were used [22]. Flu-
orescence in situ hybridization (FISH) analysis for X and
Y chromosomes were used for chimerism analysis in sex-
mismatch transplantations. For sex-matched transplantation,
the chimerism was evaluated using PCR analysis of micros-
atellite markers. Determination of chimerism, response, and
relapse was performed on bone marrow aspirates.

Statistical analysis

All statistical tests were performed using GraphPad Prism
(GraphPad Software). P-values < 0.05 were considered sta-
tistically significant. Comparisons of related metric meas-
urements were performed using student’s #-test or Fisher’s
exact test if used to compare quantitative data between two
independent samples. Kaplan—Meier-plots were calculated
using log-rank (Mantel-Cox) test.

Due to the retrospective analysis, sample size was chosen
based on the number of consecutive patients treated with the
selected conditioning regimens in the specified time frame.

Results
Patient and donor characteristics

In this analysis, 113 patients who were treated with alloSCT
after receiving a RTC regimen either with Flu/Treo or
FLAMSA-RIC between October 2007 and July 2019 were
retrospectively analyzed. Seventy-two received conditioning
with Flu/Treo, and 41 received FLAMSA-RIC. Both regi-
mens were used concurrently throughout the analyzed time
frame. The median age was 61 years (range 41-71 years)
in the Flu/Treo group and 55 years (range 41-74 years) in
the FLAMSA-RIC group. Fifty-seven percent of patients in

the Flu/Treo group were over 60, contrary to only 39% of
patients in the FLAMSA-RIC group. The patient character-
istics concerning disease, cytogenetic, and molecular genetic
risk were well balanced between the two groups (Table 1).
Forty-four (61%) patients in the Flu/Treo group had
previously received intensive induction or consolidation
therapy and 19 (26%) were treated with HMA alone. In the
FLAMSA-RIC group, 25 patients (61%) had received inten-
sive chemotherapy, and 11 (27%) were treated with HMA
monotherapy. In median, patients in the Flu/Treo cohort
had received more cycles of chemotherapy compared to
patients in the FLAMSA-RIC group (Flu/Treo n=3 (1-7);

Table 1 Patient characteristics of the Flu/Treo and FLAMSA-RIC
cohorts. Abbreviations: Flu/Treo: fludarabine/treosulfan; FLAMSA-
RIC: fludarabine, cytarabine, amsacrine — reduced intensity condi-
tioning; AML: acute myeloid leukemia; MDS: myelodysplastic syn-
drome; MPN: myeloproliferative neoplasm; tAML: therapy-related
AML; n.a.: not annotated; HMA: hypomethylating agents; CR: com-
plete remission; CRi: CR with incomplete hematologic recovery

Flu/Treo FLAMSA-RIC
Number of patients 72 41
Age, years
Median (range) 61 (41-71) 55 (41-74)
> 60 years 40 (57%) 16 (39%)
Sex
Male 44 (61%) 17 (41%)
Female 28 39%) 24 (59%)
Disease
De novo AML 27 (37%) 16 (39%)
Secondary AML 20 28%) 19 (46%)
MDS 18 25%) 3 (7%)
Other (MDS/MPN; tMDS, tAML) 7 (10%) 3 (7%)
ELN-Risk criteria for AML patients
Favorable risk 6 (12%) 4 (11%)
Intermediate risk 18 37%) 12 (33%)
Adverse risk 22 (45%) 17 (47%)
n.a./missing 3 (6%) 3 (8%)
Previous therapies
Intensive chemotherapy 44 (61%) 25 (61%)
HMA monotherapy 19 26%) 11 (27%)
Number of intensive chemotherapies 3 (1-7) 2 (1-6)
Remission before transplantation
1st CR/CRi 31 (43%) 9 (22%)
2nd CR/CRi 6 (8%) 0 (0%)
Partial remission 10 (14%) 6 (15%)
Stable disease 14 20%) 7 (17%)
Relapsed 2 (3%) 4 (10%)
Refractory 2 (3%) 5(12%)
Upfront 6 (8%) 3 (7%)
n/a 1 (1%) 1 2%)
Progress to HMA monotherapy 0 (0%) 6 (15%)
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FLAMSA-RIC n=2 (1-6), p=0.01). Thirty-one (43%)
were in first complete remission (CR) or CR with incom-
plete hematologic recovery (CRi) in the Flu/Treo group in
contrast to only 9 (22%) in the FLAMSA-RIC group. Six
(8%) patients achieved a second CR before alloSCT in the
Flu/Treo group, and 6 (15%) patients in the FLAMSA-RIC
group had MDS and progressed to SAML during HMA treat-
ment. More patients were either relapsed or refractory in
the FLAMSA-RIC group (22%) compared to the Flu/Treo
cohort (6%).

In both groups, the most frequent stem cell source was
peripheral blood (PB). In the FLAMSA-RIC group all but
six patients received PB-derived hematopoietic stem cells.
Of the six patients in the FLAMSA-RIC cohort, 5 received
cord blood (CB) grafts and 1 received combined a com-
bined PB/bone marrow (BM) graft. In the Flu/Treo group 67
(93%) patients received PB, 4 (6%) received BM, and data
was unavailable for one patient. There was no significant
difference between the administered doses of CD34 + cells/
kg body weight (BW) (Flu/Treo vs. FLAMSA-RIC, median
range: 6.8 (1.6-12.6) vs. 7.5 (1.8-17); p=0.13; Table 2).

Per institutional guidelines, there was no difference
between the initial immunosuppression as all patients
received calcineurin inhibitors and MMF. The proportion
of patients receiving ATG was not different between the
two groups (Flu/Treo vs. FLAMSA-RIC: 68 (96%), vs. 41
(100%); Table 2). Data was unavailable for two patients in
the Flu/Treo group.

In both cohorts, most patients had an HLA-identical
unrelated donor (Flu/Treo vs. FLAMSA-RIC: 49 (68%) vs.
28 (68%)). Two patients (3%) had mismatched unrelated
donors in the Flu/Treo cohort vs. no mismatched unrelated
donors in the FLAMSA-RIC group. There were slightly
more HLA-identical sibling donors within the FLAMSA-
RIC group (Flu/Treo vs. FLAMSA-RIC: 21 (29%) vs. 13
(32%); Table 2). The median follow-up time was 44 months
among all patients.

Engraftment

All together 108 (96%) patients reached primary ANC
engraftment (Flu/Treo vs. FLAMSA-RIC, no. of patients:
71/72 vs. 37/41) and 106 (94%) patients showed platelet
engraftment (Flu/Treo vs. FLAMSA-RIC: 69/72 vs. 37/41).
The ANC engraftment was achieved in median 21 (range
10-35) days after transplantation in the Flu/Treo group and
in median 23 (range 12-48) in the FLAMSA-RIC group.
The thrombocyte engraftment occurred in median 20 days
(range 10-35) after transplantation in the Flu/Treo group and
in median 20 days after transplantation in the FLAMSA-RIC
group (range 9-42). There was neither a significant difference
in ANC (p=0.28) nor in thrombocyte (p =0.90) engraftment
within the two groups. Data are shown in Table 2.
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Table 2 Transplant characteristics of the Flu/Treo and FLAMSA-RIC
cohorts. PB: peripheral blood; BM: bone marrow; BW: body weight;
ATG: anti-thymocyte globuline; HLA: human leukocyte antigen;
CMV: cytomegalovirus; ANC: absolute neutrophil count

Flu/Treo FLAMSA-RIC
Number of patients 72 41
Graft source

PB 67 (93%) 35 (85%)

BM 4(6%) 0 (0%)

Combined PB/BM 0 (0%) 12%)

Cord blood 0 (0%) 5(12%)
CD34 +cells’kg BW 6.8 (1.6-12.6) 7.5 (1.8-17)
Immunosuppression

ATG 68/70 (96%) 41/41 (100%)
Donor characteristics

Donor type

HLA-identical sibling 21 (29%) 13 (32%)
HLA-identical unrelated 49 (68%) 28 (68%)
mismatched unrelated 2 (3%) 0 (0%)

CMV

High risk 15/71 21%) 6/38 (16%)
Engraftment

ANC engraftment

No. of patients T1/72 (99%) 37/41 (90%)

Days, median (range) 21 (10-35) 23 (12-48)
Platelet engraftment

No. of patients 69/72 (96%) 37/41 (95%)

Days, median (range) 20 (10-35) 20 (9-42)

Outcome

There was no significant difference in median OS with
15 months in the Flu/Treo group compared to 16 months
in the FLAMSA-RIC group (p=0.92) (Fig. 1A). The
1-year, 2-year, and 5-year OS rates in the Flu/Treo com-
pared to the FLAMSA-RIC groups were 56% and 55%,
45% and 41%, and 30% and 33%, respectively. At the
median follow-up time of 44 months, 34% of patients
were alive in Flu/Treo group compared to 33% alive in
the FLAMSA-RIC group. Further, no significant difference
in OS could be observed among patients aged < 60 years
(»=0.92) or aged > 60 years (p =0.98) among all patients.
Per institutional guidelines, the cumulative dosage of tre-
osulfan in the Flu/Treo group was 36 g/m? for patients
aged > 60 years and 42 g/m? for patients aged < 60 years.
These different dosages had no significant impact on OS
(p=0.55). There was also no significant difference in OS
in the Flu/Treo (p =0.77) and the FLAMSA-RIC group
(p =0.98) for patients with AML, MDS, or MDS/MPN.
Similarly, no significant differences concerning OS could
be observed between patients with SAML and de novo
AML in both cohorts.
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The median RFS was also similar in both groups with
11 months in the Flu/Treo cohort vs. 10.5 months in the
FLAMSA-RIC group (p=0.86) (Fig. 1B). Age of 60 years
or older (FLAMSA-RIC, p=0.68; Flu/Treo, p=0,21) and
type of disease (FLAMSA-RIC, p=0.91; Flu/Treo, p=0.87)
had no significant influence on RFS, in both groups. The
TRM was 31% among all patients. In the Flu/Treo group, the
TRM was 32%, and 29% in FLAMSA-RIC group with no
significant difference (p =0.45). Most deaths not related to
relapse were caused either by uncontrolled GVHD (4 patients
in the Flu/Treo group and 1 patient in the FLAMSA-RIC
group) or infections (16 patients in the Flu/Treo group and
11 patients in the FLAMSA-RIC group). One patient in the
Flu/Treo group died of cardiac arrest.

A total of 12 (29%) patients received donor lymphocyte
infusions (DLI) in the FLAMSA-RIC group, compared to 6
(8%) patients in the Flu/Treo group. Among the 12 patients
receiving FLAMSA-RIC conditioning, 5 received prophy-
lactic DLI according to Schmidt et al. [8]. The remaining 7
patients had either hematological relapse (n=4), molecular
relapse (n=1), or loss of donor chimerism (n=2). In the
Flu/Treo group, no prophylactic DLI were applied; 4 patients
received DLI for hematological relapse and 2 for molecular
relapse.

GvHD

Out of the 113 studied patients, a total of 84 (76%) devel-
oped an acute GvHD and data was unavailable for 3

Months

T T T
96 120 144

3) (1) (1)
(3) 2 (1

patients. Rates of acute GVHD I/II were slightly higher in
the FLAMSA-RIC group (54%) compared to the Flu/Treo
group (40%) but no significant difference could be observed
(p=0.23). Respectively, acute GvHD III/IV° occurred more
frequently in the Flu/Treo cohort (35%) compared to the
FLAMSA-RIC group (23%) without statistical significance
(p=0.20) (Fig. 2A).

Thirty-seven (33%) patients developed chronic GvHD;
data was unavailable for 4 patients. Occurrence of mild or
moderate cGVHD did not differ significantly in patients in
the Flu/Treo group (27%) compared to the FLAMSA-RIC
cohort (15%) (p=0.16). Rates of severe cGvHD were also
observed more frequently with 15% in the Flu/Treo group
vs. 5% in the FLAMSA-RIC group, however there was no
significant difference either (p =0.20) (Fig. 2B).

Discussion

AlloSCT represents a curative treatment option in patients
with unfavorable MDS or MPN and primary or relapsed
AML. These diseases occur with higher incidence in the
older population, where regimens with a balanced toxicity
and tolerability profile as compared to standard MAC regi-
mens are often required. The RTC regimens with Flu/Treo
and FLAMSA-RIC have been developed and elaborated in
older patients with myeloid malignancies. In this retrospec-
tive, single-center analysis, we show that the RTC regimens
with Flu/Treo and FLAMSA-RIC are feasible conditioning
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Fig.2 Incidence of acute and chronic GVHD of the Flu/Treo and
FLAMSA-RIC cohorts. A acute GvHD I-II° and acute GvHD III-
1V®; B chronic GvHD (mild, moderate) and chronic GVHD (severe)
for both groups respectively. Abbreviations: Flu/Treo fludarabine/tre-

regimens for older patients and do not significantly differ
concerning engraftment, outcome, or the rate of GvHD.

Compared to MAC regimens, in particular, the low rate
of NRM resulted in a comparable OS rate of RIC and RTC
regimens. Seminal studies on the conditioning regimen with
Flu/Treo have shown a NRM rate ranging between 20 and
35% [5, 10, 12, 23]. This is similar to the NRM rate of 32%
seen within the Flu/Treo group in this analysis, consider-
ing the high median age and the high number of previous
treatments in our cohort. Although there is no statistical
significance concerning the NRM rate between the Flu/
Treo and FLAMSA-RIC group, the NRM rate of 29% of
the FLAMSA-RIC group was higher compared to a NRM
rate of approximately 20% reported in the literature [8, 24,
25]. The high proportion of patients with advanced disease
stage, active or refractory disease, and a high median age
within the FLAMSA-RIC group in our analysis might par-
tially explain this discrepancy.

The 1-year and 2-year OS rate was 56% and 39% for the
Flu/Treo and 45% and 41% for the FLAMSA-RIC group,
respectively. These results compare less favorable to the
seminal study on the Flu/Treo protocol from Casper et al.
with an OS rate of 73% at a median follow-up of 22 months.
However, patients in this study were, with a median age of
49 years, younger compared to the population in this retro-
spective analysis [10]. A slightly lower 2-year OS rate of
34% after conditioning with Flu/Treo was seen in a study
conducted in older patients with SAML and MDS [5]. The
OS rate of the FLAMSA-RIC group compares well to a
2-year OS rate of 40% in the study of Schmid et al. [8]. Sheth
et. al reported a higher OS and RFS rate in their retrospec-
tive study [15]. However, patients in the Flu/Treo group were
in median 57 years old compared to 61 years in our study
and patients in the large cohort of Sheth et al. exclusively
had AML and were in their first (86% and 79%) or second
(14% and 21%) CR in both the Flu/Treo and FLAMSA-RIC
group, respectively. Further, that study included less than
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one-third of the patients with adverse risk according to 2017
ELN criteria and 79% and 78% had de novo AML compared
to 37% and 39% in our study. Another study published by
Saraceni et al. compared these two conditioning regimens
in patients with relapsed or refractory AML and showed an
OS 37% for Flu/Treo and 34% for FLAMSA-RIC condition-
ing [14]. In line with the other study, patients were younger
compared to our cohort with a median age of 53 years in
both groups.

Patients from our study had received up to 7 (ranging
from 1 to 7, in median 3 in the Flu/Treo group vs. 2 in the
FLAMSA-RIC group) cycles of intensive chemotherapy.
This parameter is not available in most retrospective stud-
ies. However, this might be an additional factor explaining
the lower rates of OS and RFS.

The overall rate of acute GvHD in the Flu/Treo group
of 76% was high compared to previously reported rates
ranging from 46 to 62% [5, 10, 26]. The rate of acute
GvHD in the FLAMSA-RIC cohort of 77% compared
similarly to a rate between 53 and 74% described in the
seminal studies [8, 9, 27, 28]. The rates of chronic GVvHD
of 41% in the Flu/Treo group and 20% in the FLAMSA-
RIC group were not excessive compared to the aforemen-
tioned studies. Exposure to multiple lines of chemotherapy
prior to alloSCT has been associated with higher rates
of acute GvHD and lower GvHD- and relapse-free sur-
vival [29, 30]. This might partially explain the compara-
tively high rate of acute GvHD observed in the Flu/Treo
group. Although the results of this analysis compare well
with the literature concerning outcome and GvHD rate,
and although no significant differences between the two
groups concerning engraftment, outcome, or higher grade
acute and chronic GvHD were observed, there are obvi-
ously several limitations. First, mainly due to the different
indications of the two conditioning regimens, Flu/Treo for
older patients and FLAMSA-RIC for advanced/refractory
diseases, the groups are not well-balanced concerning
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patient age and most importantly concerning remission
prior to alloSCT. Patients within the Flu/Treo group were
older with a median age of 61 years compared 55 years
within the FLAMSA-RIC group. While patients within
both groups (FLAMSA-RIC group (47%), Flu/Treo group
(45%)) had an advanced disease stage, CR rates were
higher in the FLAMSA-RIC group. Although age, disease
stage, and remission status are independent risk factors
for a worse outcome after alloSCT and are complemen-
tary distributed, this clearly limits the conclusions drawn
from this retrospective comparison. Second, due to the
retrospective analysis, data concerning exact time points
of GVHD occurrence and GvHD management are limited.

While the FLAMSA-RIC protocol is a well-estab-
lished regimen for patients with relapsed/refractory AML
or patients with high-risk MDS, conditioning with Flu/
Treo was likewise able to induce CR among patients with
active myeloid malignancies [31]. Flu/Treo has as well
been proven to be superior to a MAC regimen with TBI in
patients with MDS [11].

This retrospective single-center analysis reflects a real-
world patient population with intensive prior therapy before
alloSCT and a high median patient age. In this cohort, we
demonstrate comparable outcomes of the RTC regimens Flu/
Treo and FLAMSA-RIC in patients with myeloid malig-
nancies and show that both regimens are feasible. However,
especially due to the aforementioned limitations, prospective
randomized trials that directly compare those two condition-
ing regimens, especially in older patients with refractory/
relapsed AML, are urgently needed.
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