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ARTICLE

Allogeneic hematopoietic stem cell transplantation for adults
with therapy-related acute myeloid leukaemia: a retrospective
multicentre study on behalf of the SFGM-TC
Gaëlle Rey1, Elisabeth Daguenet2, Paul Bonjean3, Raynier Devillier 4, Nathalie Fegueux5, Edouard Forcade 6, Micha Srour 7,
Patrice Chevallier8, Marie Robin9, Felipe Suarez10, Jean-Baptiste Micol 11, Hélène Labussière-Wallet12, Karin Bilger13,
Etienne Daguindau14, Jacques-Olivier Bay15, Amandine Fayard15, Claude-Eric Bulabois16, Stéphanie Nguyen-Quoc17, Alexis Genthon18,
Corentin Orvain 19, Pascal Turlure20, Michael Loschi 21, Xavier Poiré22, Gaëlle Guillerm23, Yves Beguin24, Natacha Maillard25,
Jean-Baptiste Mear26, Emilie Chalayer1, Jérôme Cornillon1 and Emmanuelle Tavernier 1✉
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We report the results from a multicentre retrospective study of 220 adult patients who underwent allogeneic hematopoietic stem
cell transplantation (alloHSCT) for therapy-related acute myeloid leukaemia (t-AML). Median age at t-AML diagnosis was 56 years,
with a prior history of haematological (45%) or breast (34%). Median time from cytotoxic exposure to t-AML diagnosis was 54.7
months. At transplant, around 20% of patients had measurable residual disease and 3% of patients were not in complete remission.
The median follow-up was 21.4 months (Q1–Q3, 5.9–52.8). At 12 months, overall survival (OS), event-free survival (EFS), and graft-
versus-host-disease (GVHD)-free-relapse-free survival (GRFS) were 60.7% (95% CI 54.6–67.5), 52.8% (95% CI 46.5–68.4), and 44.1%
(95% CI 37.6–51.8), respectively. At 5 years, OS, EFS, and GRFS were 44.1% (95% CI 37.4–52.1), 40.4% (95% CI 33.9–48.1), and 35.3%
(95% CI 28.8–43.3), respectively. At last follow-up, 44% of patients were in complete remission (n= 96) and transplant-related
mortality accounted for 21% of all deaths (n= 119). Multivariable analysis revealed that uncontrolled t-AML at transplant was
associated with lower EFS (HR 1.94, 95% CI 1.0–3.7, p= 0.041). In conclusion, alloHSCT for t-AML shows encouraging results and
offers additional opportunity with the emergence of novel pre-graft therapies.

Bone Marrow Transplantation (2023) 58:1331–1338; https://doi.org/10.1038/s41409-023-02082-5

INTRODUCTION
Therapy-related acute myeloid leukaemia (t-AML) is defined as a
clonal proliferation and expansion of abnormal differentiated
myeloid blasts, as a consequence of exposure to cytotoxic
therapy [1]. It results from mutational events induced by
radiotherapy or chemotherapy. Indeed, cytotoxic therapies have
the ability to induce mutagenic and clastogenic DNA damage,
thus leading to genomic instability. Moreover, hematopoietic
stem/progenitors cells that acquired heterozygous TP53 muta-
tions upon aging are resistant to chemotherapy and preferen-
tially expand after treatment [2]. Given that the bone marrow is
highly sensitive to mutagenic effects, there are 4.7 times greater
risk to develop leukaemia after therapy [3–5]. Among che-
motherapies, the best known agents are alkylating agents and

topoisomerase II inhibitors, and immunosuppressive therapies,
methylating agents and thiopurines are also proven to be in
cause [3, 4].
In recent years, the incidence of t-AML increased due to the

improvement of survival and greater life expectancy in patients
treated for cancer [6–9]. Based on a Swedish study, the
incidence of t-AML almost doubled between 1997 and 2015,
from a mean of 0.39 cases per 100,000 adult inhabitants
between 1997 and 2006 to 0.63 between 2007 and 2015 [10]. In
adults, t-AML accounts for approximately 5–10% of all AMLs
[11, 12]. Despite recent advances, t-AMLs remain of poor
prognosis. The median survival for t-AML patients treated with
standard chemotherapy is about 8–14 months [4, 13]. In this
context, allogeneic hematopoietic stem cell transplantation
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(alloHSCT) provides a curative approach for these patients.
Unfortunately, little data are available in literature on alloHSCT in
t-AML patients, mainly because these patients were excluded
from clinical trials. Moreover, the existing literature on t-AML is
often confounded by the inclusion of therapy-related myelo-
dysplastic syndromes (t-MDS) and/or secondary AML (trans-
formed from MDS or myeloproliferative neoplasms, s-AML) [14].
While allograft could be thought not to be beneficial to t-AML
patients, due to unfavourable AML prognosis and a high
transplant-related mortality, we conducted this analysis to
describe clinical outcomes of t-AML patients who underwent
alloHSCT and to demonstrate the impact of this procedure in
this fragile and heavily treated population.

METHODS
Data sources
This study was approved by the scientific committee of the Société
Francophone de Greffe de Moelle et de Thérapie Cellulaire (SFGM-TC). Data
were collected from the SFGM-TC transplant registry, the ProMISe
database, from 24 transplantation centres in France and Belgium. Centres
contributed detailed clinical, pathological, and outcome data to the
registry as well as additional characteristics on primary tumour. All patients
were included in the registry and gave their written informed consent for
data acquisition and analysis.

Patient selection and procedures
Patients with t-AML who were ≥18 year old and underwent alloHSCT
between 2013 and 2019 were studied. Patients with prior malignancy but
without exposure to cytotoxic agents or radiotherapy were excluded, as
well as secondary AML (occurring after a myeloid disease, e.g.
myelodysplastic syndrome or myeloproliferative disorder) with no
cytotoxic therapy exposure. Based on the cytogenetic and molecular
results, patients were stratified into favourable, intermediate, and poor risk
categories following the MRC classification [15] and ELN-2017 risk
stratification system [16]. GVHD prophylaxis consisted of a combination
between antilymphocyte serum, an anticalcineurin and methotrexate in
MAC patients with HLA allele-matched donor. In RIC patients with HLA
allele-matched donor, thymoglobulin and an anticalcineurin were admi-
nistered. Finally, for patients with mismatched donor, high-dose cyclopho-
sphamide was added to an anticalcineurin and mycophenolate mofetil,
except for cord blood unit in which an anticalcineurin was combined to
mycophenolate mofetil.

Study endpoints
Clinical outcomes included overall survival (OS), event-free survival (EFS),
therapy-related mortality (TRM), and survival free from grade III-IV acute
graft - versus - host disease (GVHD), chronic GVHD, and relapse (GRFS).
OS was defined as the time from alloHSCT to death from any cause. EFS
was defined as the time to t-AML relapse or death from any cause and
surviving patients in continuous complete response (CR) were censored
at the time of last contact. Relapse was defined as detection of the
disease from any biological evidence, including cytology, flow cytome-
try, cytogenetic and molecular data. TRM was defined as death in
remission from specific cause: infection, GVHD and other causes related
to alloHSCT (including organ dysfunction). GRFS was defined as survival
without grade III-IV acute GVHD, systemic therapy-requiring chronic
GVHD, or relapse.

Statistical analyses
Patient characteristics were described using numbers and proportions for
categorical variables and using mean, standard deviation, median and
interquartile range for continuous variables. OS, EFS and GRFS were
estimated with the Kaplan–Meier method. Univariate and multivariate
analyses with Cox regression models were conducted to assess the
association of baseline characteristics with OS and EFS. Patients with
missing data on at least one variable of interest were excluded from the
multivariable model and their characteristics were compared with those
included in the models to detect potential attrition bias. All results were
expressed as hazard ratios (HR) with 95% confidence intervals (95% CI) and
all tests were performed with a two-sided alpha risk of 5%. Statistical
analyses were performed with R software version 3.6.2.

RESULTS
Baseline patient, disease, and treatment characteristics
A total of 220 t-AML patients who underwent alloHSCT between
2013 and 2019 were included. Patient and prior tumour
characteristics are detailed in Table 1. Median age at diagnosis
of AML was 56 years [range, 18–74], with a majority of women
(61%). Patients mainly presented history of haematological (45%)

Table 1. Patient and tumour characteristics at baseline (n= 220)a.

Characteristics

Median age, y (range), N= 220 56 (18–74)

Sex, female no. (%), N= 220 133 (61)

Prior tumour

Organ system, no. (%), N= 219

Haematological 98 (45)

Lymphoid neoplasia 67 (31)

Acute leukaemia 13 (6)

Myeloproliferative neoplasia 8 (4)

Myeloma 5 (2)

Other 5 (2)

Breast 74 (34)

Urological 13 (6)

Digestive 11 (5)

Others 23 (10)

Cytotoxic agent, no. (%)b

Alkylating agents, N= 207 147 (71)

Nitrogen mustard 113 (55)

Platins 35 (17)

Others 33 (16)

Antimetabolite, N= 207 95 (46)

Purine analogue 16 (7)

Antifolate 13 (6)

Pyrimidine analogue 77 (37)

Topoisomerase inhibitors, N= 207 127 (61)

Topoisomerase inhibitor type I 30 (15)

Topoisomerase inhibitor type II 122 (59)

Spindle poison, N= 207 102 (49)

Vinca alkaloids 63 (30)

Taxanes 40 (19)

Other drugs, N= 210 65 (31)

Radiotherapy, no. (%), N= 217 102 (47)

t-AML

Median time between cytotoxic exposure and
diagnosis of t-AML, months (range), N= 217

54.7 (2.3–441.8)

Cytogenetics – MRC classification, no. (%),
N= 213

Favourable 13 (6)

Intermediate 109 (51)

Adverse 91 (42.7)

ELN 2017 risk category, no. (%), N= 197

Favourable 27 (14)

Intermediate 70 (35)

Adverse 100 (51)

no. number, t-AML therapy-related acute myeloid leukaemia, y years.
aPercentages are calculated out of the amount of data available.
bMost patients received several drugs from the same antineoplastic class.
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and breast (34%) neoplasia. Most patients received multiple drug
chemotherapy and radiotherapy. There was a predominance of
alkylating agents (71%) followed by topo-isomerase inhibitors
(61%), spindle poison agents (49%), radiotherapy (47%) and anti-
metabolites (46%). Median time from cytotoxic exposure to t-AML
diagnosis was 54.7 months. Cytogenetic scores showed that 51%
had intermediate risk or 43% had poor risk. Of note, 41 patients
had monosomic and/or complex karyotype, including 19 patients
with abnormality of the short arm of chromosome 17. At the
molecular level, 14% had favourable profile, 36% had intermediate
risk and 51% had adverse risk genetic profile. All patients received
at least one induction therapy.

Transplant characteristics
Median time from t-AML diagnosis to alloHSCT was 5.5 months.
Transplant characteristics are summarised in Table 2. At the time
of transplant, 3.1% of patients had uncontrolled disease. For 18%
of patients, disease was still detectable on the pre-graft bone
marrow evaluation. The Karnofsky score at diagnosis was ≥90 in
62% of patients. Preparative regimen was either myeloablative
(MAC) (30%), non-myeloablative/reduced intensity (NMA/RIC)
(62%) or sequential (9%) (Supplementary Table 1). Most patients
received a 10/10 HLA-matched graft (58%). Mobilised peripheral
blood was the stem cell source in 85% of patients and umbilical
cord blood (UCB) for 5% of them. Median time of engraftment was
17 days.

Clinical outcomes
Median follow-up time of the cohort was 21.4 months (IQ
[5.9–52.8]). At day 100, 88% of evaluated patients were in CR
(n= 84) and 74% of evaluated patients had a full donor chimerism
(n= 83). Acute GVHD occurred in 47% of patients, including mostly
grade I-II (76%) and cGVHD occurred in 32% of patients with 49% of
them having limited cGVHD. Relapse of t-AML was detected in 38%
of patients at a median onset of 4 months. Among them, 7% also
had a progressive prior tumour after transplantation. Post-graft
treatments were introduced for 35% patients, i.e. for t-AML relapse
(27%) and as a pre-emptive therapy (5%) (Supplementary Table 2).
Palliative care was provided for 2% of patients.
At last follow-up, 44% patients were in CR (n= 96), 2% were

alive with t-AML relapse, 1% were alive with relapse of prior
tumour and 54% died. The main cause of death was t-AML relapse
(52%), followed by infectious complications (22%), GVHD (9%),
other HSCT-related toxicities (8%), and relapse of prior tumour
(4%). Of note, three patients died from another neoplasia
following transplantation. The causes of TRM were infections
(55%, n= 27), GVHD (20%, n= 10), multiple organ failure (10%,
n= 5), post-transplant neoplasia (4%, n= 2), allergy (2.0%, n= 1),
graft failure (2%, n= 1) and non-specified (6%, n= 3). TRM was
non-significantly lower in the RIC/NMA group (33%) compared to
MAC (47%) and sequential conditioning (53%) (p= 0.157).

Survival endpoints
Overall survival. Median OS was 31 months (95% CI 8.1-NR). One-
year and 5-year OS post-transplant were respectively 60.7% (95%
CI 54.6–67.5) and 44.1% (95% CI 37.4–52.1) (Fig. 1). Univariate
analysis showed a significant association between adverse
cytogenetics (HR 1.70, 95% CI 1.2–2.5, p= 0.005), molecular risk
categories (HR 1.90, 95% CI 1.0–3.6, p= 0.049), uncontrolled t-AML
at transplantation (HR 1.78, 95% CI 1.2–2.7, p= 0.007), sequential
conditioning regimen (HR 2.03, 95% CI 1.2–3.9, p= 0.009) and OS
(Table 3). A pre-transplantation Karnofsky score at diagnosis ≥90
was associated with better OS (HR 0.59, 95% CI 0.4–0.9, p= 0.011).
However, in multivariable analysis, no variable was independently
associated with OS (Table 4).

Table 2. Transplant-related characteristics and AlloHSCT outcomesa.

AlloHSCT characteristics

Prior tumour status at transplantation, no. (%), N= 193

Complete response 178 (92)

Stable/untreated 8 (4)

Uncontrolled 6 (3)

Partial response 1 (1)

t-AML status at the time of transplant, no. (%), N= 218

CR 178 (82)

Not in CR 40 (18)

Karnofsky at transplantation, no. (%), N= 181

≥90% 113 (62)

<90% 68 (38)

Stem cells source, no. (%), N= 207

Peripheral blood 176 (85)

Bone marrow 20 (10)

Cord blood 11 (5)

HLA match, no. (%), N= 207

Matched sibling (10/10) 64 (31)

Matched unrelated (10/10) 56 (27)

Mismatched unrelated (9/10, CBU) 54 (26)

Mismatched sibling (5/10) 33 (16)

Conditioning therapy, no. (%), N= 220

RIC/NMA 136 (62)

MAC 65 (30)

Sequential 19 (9)

Median time of hematopoietic recovery, day (range), N= 208 17 (0–37)

Acute GVHD, no. (%), N= 213 101 (47)

Grade I 34 (34)

Grade II 43 (43)

Grade III-IV 20 (20)

UK 4 (4)

Chronic GVHD, no. (%), N= 205 67 (32)

Limited 33 (49)

Extensive 30 (45)

UK 4 (6)

Response at D100, no. (%), N= 95

CR 84 (88)

Cytological relapse 10 (11)

Molecular relapse 1 (1)

Chimerism at D100, no. (%), N= 113

Full donor 83 (74)

Partial 26 (23)

Failure 4 (4)

Post-graft treatments, no. (%), N= 215

None 137 (64)

Anti-leukaemic treatments 60 (27)

Pre-emptive treatment 10 (5)

Palliative care 5 (2)

UK 2 (1)

Second alloHSCT, no. (%), N= 220 17 (8)

CBU cord blood unit, CR complete response, D100 Day 100 after
transplant, GVHD graft-versus-host disease, MAC myeloablative condi-
tioning, NMA non-myeloablative conditioning, no. number, RIC reduced-
intensity conditioning, t-AML therapy-related acute myeloid leukaemia,
UK unknown.
aPercentages are calculated out of the amount of data available.
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Event-free survival. Median EFS was 16.3 months (95% CI
9.9–40.8). One-year and 5-year EFS were respectively estimated
at 52.8% (95% CI 46.5–68.4) and 40.4% (95% CI 33.9–48.1), with
most relapse events occurring in the first 2 years (Fig. 2).
Univariate analysis showed a significant association between
adverse cytogenetics (HR 1.60, 95% CI 1.1–2.3, p= 0.009),
uncontrolled t-AML at transplantation (HR 1.97, 95% CI 1.3–3.0,
p= 0.001), sequential conditioning regimen (HR 2.39, 95% CI
1.4–4.1, p= 0.001), and EFS (Table 3). In multivariable analysis,
uncontrolled t-AML at transplantation was the only independent
variable associated with lower EFS (HR 1.94, 95% CI 1.0–3.7,
p= 0.041) (Table 4). Furthermore, myeloablative conditioning
regimen was non-significantly associated with EFS (HR 0.59, 95%
CI 0.3–1.0, p= 0.066) in multivariable analysis.

Graft-versus-host disease-free relapse-free survival. Median GRFS
was 6.3 months (95% CI 4.7–13.4). One-year and 5-year GRFS were
respectively estimated at 44.1% (95% CI 37.6–51.8) and 35.3%
(95% CI 28.8–43.3), with most events occurring during the first two
years (Fig. 3).

DISCUSSION
AML is a highly heterogeneous disease, requiring individualised
treatment approaches. Of note, t-AML has a unique pathogenesis
and clinical course, and its prognosis is usually poor. AlloHSCT
offers a potentially curative treatment for t-AML patients.
However, the subsequent toxicities of this procedure and the
difficulty to obtain CR often prevent from choosing this
therapeutic option. Although outcomes after alloHSCT have

improved [17], it remains poor for t-AML patients due to their
neoplasia history, comorbidities and poor prognosis of t-AML per
se. This manuscript describes the outcomes for alloHSCT in t-AML
patients after retrospective analysis from a large representative
cooperating group.
In this cohort, 5-year OS and 5-year EFS were respectively of

44.1% and 40.4%. These results are promising. In a CIBMTR study
analysing data of t-AML patients who underwent alloHSCT
between 2000 and 2014, Metheny et al. reported a 5-year OS
and 5-year EFS of 25% and 23%, respectively [18]. The CIBMTR
population was overall similar to our cohort, with comparable
median age and prognostic groups, as well as a majority of
women. Differences in outcomes between these two studies
might be explained by the fact that CIBMTR patients were treated
5 years earlier, while novel therapies and post-engraftment
treatments have since emerged, thus improving OS and EFS
[19]. Substantive progresses have been made during the last
decade. In the CIBMTR study, there was no data about pre-
emptive treatment in post-graft period, probably because these
strategies were not available. Here, about 5% of patients received
a pre-emptive post-graft treatment, with further expected
improvement. For instance, only five patients received donor
lymphocyte infusion (DLI) in this cohort. Considering the high risk
of relapse, the use of DLI, alone or in association with other pre-
emptive treatment, should be systematically considered for t-AML
patients. Moreover, there is a noticeable difference in the use of
MAC conditioning. Indeed, the CIBMTR study reported 61% of
MAC conditioning, whereas there was only 29.5% of patients in
the present study. We therefore suggest that MAC might not be
the most appropriate conditioning therapy for t-AML patients,
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given their comorbidities and previous treatments. Besides,
clinical practices are also differing, especially regarding HLA
matching. In the CIBMTR study, only six loci were evaluated to
determine HLA matching, whereas 10 loci were explored in the
present study. In addition, we also noticed that the graft source
was more often peripheral blood in our study (85% vs 70% in the
CIBMTR study), maybe favouring a better graft versus leukaemia
activity. Therefore, these parameters might explain differences in
terms of OS and EFS, including eligibility criteria for alloHSCT and
graft management that vary between centres. Finally, the present
study was conducted on the threshold of novel therapies, such as
CPX-351 and venetoclax, reflecting the most recent outcomes to

be observed and to be further expected with the use of these
strategies.
Whereas the main cause of death was relapse of t-AML, we

report a TRM of 21%, which is better than other studies about
t-AML [18, 20] and may be more comparable to studies including
de novo AML [21–23]. The leading cause of TRM was infectious
complications.
Moreover, the 1-year and 5-year GRFS were 44.1% and 35.3%.

This result suggests that benefit from alloHSCT is not only gain in
survival but also from the standpoint of quality of life. It is
interesting to note that GRFS curve was not modified after
18–24 months, suggesting a stable outcome from the second year

Table 3. Univariate analysis of OS and EFS.

Variable OS EFS

N HR (95% CI) p value N HR (95% CI) p value

Prior tumour

Haematological 98 96

Gynaecological & breast neoplasia 82 1.14 (0.76–1.69) 0.529 80 1.08 (0.73–1.60) 0.683

Urological 13 1.00 (0.43–2.34) 0.995 13 1.50 (0.76–2.94) 0.243

Digestive 11 0.83 (0.33–2.07) 0.683 11 0.69 (0.28–1.73) 0.432

Others 15 1.08 (0.53–2.19) 0.833 15 1.00 (0.49–2.01) 0.990

Cytotoxic agent

Alkylating agents 147 0.95 (0.63–1.43) 0.804 145 0.95 (0.64–1.41) 0.789

Antimetabolites 95 1.10 (0.76–1.59) 0.615 94 0.93 (0.65–1.33) 0.706

Topoisomerase inhibitors 127 1.08 (0.69–1.69) 0.728 125 1.11 (0.77–1.61) 0.571

Spindle poison 102 1.33 (0.92–1.93) 0.130 101 1.35 (0.95–1.93) 0.098

Radiotherapy 102 1.03 (0.71–1.47) 0.895 99 0.85 (0.60–1.21) 0.373

Time between cytotoxic exposure and diagnosis of t-AML 217 0.99 (0.99–1.01) 0.552 213 0.99 (0.99–1.01) 0.867

Age at diagnosis

< 60 years 127 126

≥ 60 years 93 0.89 (0.61–1.29) 0.544 90 0.76 (0.53–1.10) 0.149

Karyotype risk category

Favourable/intermediate 122 120

Adverse 91 1.70 (1.18–2.45) 0.005 89 1.60 (1.12–2.28) 0.009

Molecular risk category

Favourable 27 27

Intermediate 70 1.11 (0.56–2.20) 0.763 68 1.08 (0.57–2.04) 0.809

Adverse 100 1.90 (1.00–3.61) 0.0496 98 1.79 (0.99–3.25) 0.055

Karnofsky score at transplantation

<90% 68 65

≥90% 113 0.59 (0.39–0.88) 0.011 113 0.70 (0.47–1.05) 0.082

t-AML status at the time of transplant

CR 178 175

Not in CR 40 1.58 (0.9–2.9) 0.007 39 1.97 (1.30–3.00) 0.001

Stem cell source

Peripheral blood 176 173

Bone marrow 20 1.19 (0.63–2.22) 0.593 20 0.95 (0.51–1.78) 0.876

Cord blood 11 0.93 (0.38–2.29) 0.875 11 0.82 (0.34–2.03) 0.673

HLA match

10/10 87 85

Haplo-identical and others 120 0.97 (0.66–1.43) 0.882 119 0.96 (0.66–1.39) 0.833

Conditioning regimen

RIC/NMA 136 132

MAC 65 1.18 (0.79–1.77) 0.425 65 1.07 (0.72–1.59) 0.728

Sequential 19 2.03 (1.16–3.56) 0.013 19 2.39 (1.41–4.07) 0.001
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Fig. 2 Event-free survival after transplant within the entire cohort and subgroups of patients. a Entire cohort (N= 216). b Subgroup
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Table 4. Multivariable analysis of OS and EFSa.

Variable OS EFS

N HR (95% CI) p value N HR (95% CI) p value

Age at diagnosis

<60 years – 126

≥60 years – – – 90 0.69 (0.42–1.13) 0.137

Karyotype risk category

Favourable/intermediate 122 120

Adverse 91 2.08 (0.60–7.26) 0.251 89 1.53 (0.55–4.25) 0.412

Molecular risk category

Favourable 27 27

Intermediate 70 1.01 (0.43–2.37) 0.984 68 0.81 (0.37–1.77) 0.601

Adverse 100 1.02 (0.26–4.04) 0.975 98 1.00 (0.32–3.12) 0.996

Karnofsky score at transplantation

<90% 68 65

≥90% 113 0.73 (0.47–1.15) 0.173 113 0.83 (0.53–1.29) 0.408

t-AML status at the time of transplant

CR 178 175

Not in CR 40 1.58 (0.95–2.60) 0.082 39 1.94 (1.03–3.67) 0.041

Conditioning regimen

RIC/NMA 136 132

MAC 65 0.71 (0.40–1.25) 0.230 65 0.59 (0.34–1.03) 0.066

Sequential 19 1.39 (0.65–2.99) 0.394 19 1.30 (0.60–2.84) 0.500
aOnly variables with univariate p-value < 0.2 were included in the multivariable analysis.
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after transplant. This result is comparable with GRFS of de novo
AML [24–26] and is better than GRFS of s-AML patients (including
t-AML and AML following other myeloid neoplasm, treated or not)
who underwent alloHSCT before 2016 [25, 27, 28]. An EBMT study
about outcomes in t-AML patients transplanted between 2000 and
2016 found a 2-year GRFS of 23%, with no information about HLA
matching and stem cell source [20].
Eligibility for alloHSCT partially relies on scoring systems to

assess pre-transplant comorbidity, such as the Hematopoietic
Cell Transplantation-Specific Comorbidity Index (HCT-CI) [29, 30].
Based on HCT-CI, a prior history of solid tumour (excluding non-
melanoma skin cancer) should be scored with 3 points. Indeed,
HCT-CI score ≥ 3 was associated with a two-year OS of 39%.
However, in this cohort, we observed a 5-year OS of 44.1%. Since
the evaluation of this score, several changes in clinical practices
and patient management may explain this difference. Moreover,
HCT-CI was not applicable to alternative graft source [31, 32].
More recently, another study showed that cancer comorbidity
did not impair 2-year OS [33]. These data suggest that this
comorbidity score may not be applicable to all AML patients,
especially t-AML patients for whom alloHSCT is the only
therapeutic option. Indeed, we can assume that 35% of high-
risk patients in our cohort were alive with a good quality of life
and leukaemia-free at five years. These observations are
encouraging results, even if there was a bias as only most fit
patients and in remission received alloHSCT. However, consider-
ing recent advances in pre-graft therapy, such as CPX-351
[34–36] and the association of azacytidine and venetoclax
[37, 38], there are still opportunities that more t-AML patients
will be able to achieve complete response and to benefit from
alloHSCT.
In conclusion, we reported data of 220 t-AML patients who

underwent alloHSCT between 2013 and 2019. This study spanned
a six-year period and included patients from 22 French centres
and 2 Belgian centres, which gives a broad perspective on the
management and outcomes of alloHSCT in t-AML patients. It
showed an improvement in the management and the outcome of
these patients, although alloHSCT was undertaken in older
patients. However, t-AML prognosis remains poorer compared to
de novo AML. With future pre-emptive anti-leukaemic targeted
therapies following alloHSCT, such as FLT3 or IDH inhibitors, and a
better understanding of physiopathology, there are further
options to improve the survival of t-AML patients.
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