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ABREVIATIONS ANGLAISES

AML: Acute Myeloid Leukemia

CMV: CytoMegaloVirus

CR: Complete Remission

EBMT : European Society for Blood and Marrow Transplant
GVHD: Graft Versus Host Disease

GVL: Graft Versus Leukemia

HCT: Hematopoietic stem Cell Transplant
HLA: Human Leukocyte Antigen

HR: Hazard Ratio

HSC: Hematopoietic Stem Cell

MAC: MyeloAblative Conditioning
mMUD: misMatch Unrelated Donor
MRD: Match Related Donor

MUD: Match Unrelated Donor

OS: Overall Survival

OSAR: Overall Survival After Registration
OSAT: Overall Survival After Transplant
RIC: Reduced Intensity Conditioning
TRM: Treatment-Related Mortality

UCB: Umbilical Cord Blood
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ABREVIATIONS FRANCAISES

ABM : Agence de la BioMédecine

ACSH : Allogreffe de Cellules Souches Hématopoiétiques

CSH : Cellules Souches Hématopoiétiques

GVL : Greffon Versus Leucémie

CMV : CytoMegaloVirus

LAM : Leucémie Aigué My¢loide

SFGM-TC : Société Francophone de Greffe de Moelle et de Thérapie Cellulaire

USP : Unité de Sang Placentaire

11



INTRODUCTION

L’Allogreffe de Cellules Souches Hématopoiétiques (ACSH) est une
immunothérapie cellulaire dont le champ d’application est principalement les hémopathies
malignes. Son action anti-tumorale résulte a la fois de la chimiothérapie intensive
administrée avant la greffe et de 'effet GVL (Greffon Versus Leucémie) di aux cellules
immunocompétentes du greffon. L’ACSH a connu de profondes évolutions, conduisant a
une augmentation continue du nombre de greffes réalisées annuellement. Parmi ces
évolutions, on retrouve la diversification des sources de Cellules Souches Hématopoiétiques
(CSH) : moelle osseuse ou cellules souches périphériques, I’apparition de conditionnements
d’intensité réduite compatibles avec la réalisation de greffe chez des patients plus agés ou
plus fragiles ou encore le développement d’autres types de donneurs avec l’arrivée des
donneurs alternatifs. L’ACSH n’en reste pas moins associée a une morbidité et une mortalité
importantes liées notamment a la maladie du greffon contre 1’hote et aux complications
infectieuses. De plus, a I’heure des maitrises des dépenses de santé, le poids économique de

cette procédure doit étre un ¢lément de réflexion.

JUSTIFICATION DE L’ETUDE

L’ACSH est considérée comme le seul traitement potentiellement curatif pour
certaines hémopathies malignes et en particulier la leucémie aigué. Trouver un donneur est
une étape importante du programme thérapeutique. Lorsque le diagnostic est posé avec une
indication d’allogreffe, le typage des antigénes leucocytaires humains (HLA, Human
Leukocyte Antigen) des fréres et sceurs du patient est recherché. Les donneurs apparentés
HLA-compatibles sont considérés comme les meilleurs donneurs (gold standard) mais

seulement 30% des patients ont ce type de donneur une fois les facteurs tels que 1’état de

12



santé du donneur et le consentement pris en compte.! En ’absence de donneur compatible
dans la fratrie, le patient est inscrit sur les registres nationaux et internationaux a la recherche
d’un donneur non apparenté. La compatibilité entre donneur et receveur pour les molécules
HLA de classe 1T (A, B et C) et de classe Il (DRB1, DQBI1) est capitale dans le bon
déroulement d’une ACSH. En Europe, le standard est de rechercher un donneur HLA-
compatible pour ces 5 molécules (donneur 10/10) alors que dans d’autres pays dont les
Etats-Unis, la compatibilit¢ pour le DQBI1 n’est pas requise et seules les 4 premicres
molécules sont étudiées (donneur 8/8). La probabilité¢ de trouver un tel donneur HLA 10/10
ou 8/8 est fortement influencée par l'origine du patient et varie entre 75% pour les

caucasiens et moins de 20% pour certains groupes ethniques comme les afro-américains.”

Depuis ces derniéres années, des sources alternatives de donneur ont ét¢ adoptées
avec une indication validée en I’absence de donneur HLA-compatible : non apparent¢ HLA

9/10, Unité de Sang Placentaire (USP) ou apparenté haploidentique (haplo).

Dans le contexte des Leucémies Aigué Myéloides (LAM), plusieurs études se
sont intéressées au devenir des patients allogreffés avec un donneur apparenté HLA-
compatible ou un donneur non apparenté HLA 10/10. Dans la premiére étude, la toxicité
liée a la procédure (mortalité toxique) est augmentée en cas de donneur non apparenté alors
que le taux de rechute, la survie sans leucémie et la survie globale sont identiques.’ Ces
données de survie globale et de survie sans leucémie ont été confirmées par Saber et al.’,
dans la méme indication des LAM. Une étude prospective multicentrique menée entre 1998
et 2004 par Schlenk et al. a également montré la similarité des résultats aprés ACSH que le
donneur soit apparenté ou non.” Enfin, en ce qui concerne les résultats post-greffe a long
terme, dans une étude prospective internationale multicentrique, Hows et al n’ont pas
retrouvé de différence significative en terme de survie a 12 ans entre les apparentés HLA-

compatibles (77% +/- 5%) et les non apparentés HLA 10/10 (67% +/- 11%). Il n’y avait pas
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de différence sur le taux de déces tardifs : respectivement, 21% et 30%. Seule I’incidence
cumulative de maladie du greffon contre 1’hdte chronique était plus importante chez les

receveurs non apparentés HLA 10/ 10.°

Sans donneur HLA-compatible (apparenté ou non), la meilleure alternative
entre les autres types de donneurs (non apparentés HLA 9/10, USP ou haplo) n’est pas

connue.

Les donneurs non apparentés avec une compatibilité réduite (9/10) ont représenté la
premicre alternative historique. Comparées aux greffes de donneurs HLA-compatibles, les
greffes de donneurs HLA 9/10 ont une perte de 10% de survie globale en raison d’une
augmentation de la mortalité toxique.” L’étude de Lee et al.® a montré I’impact négatif de la
présence d’un mismatch (HLA-A, -B, -C, ou -DRBI1, de faible ou de haute résolution) en
termes de survie globale a 1 an (43 % versus 52 % en 8/8), de survie sans maladie, de
mortalité toxique et d’augmentation du risque de maladie du greffon contre 1’hdte aigué,
apres des greffes de moelle osseuse avec un conditionnement standard (myéloablatif). Les
effets d’une incompatibilité allélique ou antigénique ne différent pas sur le plan statistique.
Les incompatibilités HLA-B ou -C sont mieux tolérées que celles concernant les loci HLA-A
et -DRBI. Les incompatibilités HLA-DP ou -DQ ne sont pas associées a une modification de

la survie.

Les unités de sang placentaires provenant de dons de cordons ombilicaux sont utilisés
comme source de cellules souches depuis les années 1980 avec plusieurs avantages :
disponibilité rapide, critéres de sélection HLA moins restrictifs, absence de risque pour le
donneur, risque relativement faible de maladie du greffon contre 1’hdte et représentativité
ethnique plus large. Toutefois, leurs indications restent limitées du fait d’une quantité¢ de

cellules souches plus faible, d’un délai de prise de greffe plus long qui engendre une

14



augmentation du risque de complications infectieuses, de 1’absence de possibilit¢ de
thérapies cellulaires post-greffe (injection de lymphocytes du donneur) et de leur coit.’
Plusieurs études ont montré des résultats similaires en terme de survie a long-terme post-
transplantation entre les USP ou les donneurs non apparentés HLA 10/10 dans des
conditions variées : greffe d’une ou deux unités de sang de cordon, conditionnement
myéloablatif ou d’intensité réduite, patients jeunes ou 4gés.'” ' Certains auteurs ont montré
une plus grande incidence de rechute apres une greffe de sang placentaire pour des patients
atteints de LAM de haut risque comparé aux donneurs apparentés HLA-compatibles et aux

donneurs non apparentés HLA 10/10.'% '?

Les greffes haploidentiques représentent une autre alternative et sont 1’objet d’un
engouement récent. Il s’agit de donneurs apparentés parmi les ascendants, les descendants ou
les cousins du patient. Parmi les centres de ’EBMT (European Society for Blood and
Marrow Transplant), la proportion de greffes haploidentiques pour des hémopathies
malignes ou non est passée de 2,5% dans les années 2005 a 291% depuis 2015". Une large
série prospective multicentrique de greffes haploidentiques entre 2010 et 2013 chez des
adultes atteints de LAM de risque intermédiaire ou ¢élevé en premiere rémission compléte a
montré une survie sans leucémie de presque 70% et une incidence trés basse de maladie du
greffon contre I’hdte a la fois aigué et chronique.'* Ciurea et al. ont montré une survie
globale a 3 ans comparable aprés greffe de donneur haploidentique versus donneur non
apparent¢ HLA 10/10 chez des patients atteints de LAM dans une étude rétrospective
multicentrique menée entre 2008 et 2012, méme apres ajustement sur le stade de la maladie
et sur le risque cytogénétique.” Ils ont également montré un taux de maladie du greffon
contre 1’hote plus bas apres greffe haploidentique. Un des avantages majeurs de la greffe
haploidentique est d’éviter une recherche longue et colteuse de donneur sur le registre

international. En effet, le délai de recherche du donneur peut allonger I’intervalle de temps
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entre la rémission et la greffe et augmenter ainsi le risque de progression ou de rechute de la

maladie.'¢

A notre connaissance, il n’y a pas d’essai prospectif randomisé comparant les
résultats des greffes de donneurs alternatifs : non apparentés 9/10, USP, haplo. Une étude de
phase III multicentrique randomisé est en cours pour clarifier ’efficacité de la greffe a partir

d’unités doubles de sang placentaire et a partir de donneurs haploidentiques.'’

Les données de 1I’Agence de la BioMédecine (ABM) confirment qu’il existe
concrétement en France une évolution dans le choix des donneurs ces derniéres années.'®
Les greffes non apparentées, majoritaires depuis 2007, sont passées de 58,2% a 52,5% des
allogreffes réalisées entre 2013 et 2017. C’est le développement des greffes haploidentiques
(375 greftes en 2017, soit 41,5% des greffes apparentées) qui explique 1’augmentation

progressive du nombre total des greffes apparentées.
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La répartition des allogreffes de CSH en France sur I’année 2017 selon le type de
donneur confirme a nouveau le recours important aux donneurs haploidentiques comparés

aux USP.
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apparenté

valeurs
manquantes (6)

Apparenté HLA
identique

Non apparenté hors
sang placentaire

™~ Apparenté mismatch
(dont 375 haplo-identiques)

Répartition des allogreffes de CSH selon le type de donneur'®

En ce qui concerne le délai entre 1’inscription et la greffe, les données de I’ABM pour
les ACSH en France issues de donneur non apparenté en 2017 révelent une durée inférieure
a 6 mois dans 81% des cas. Plus précisément, dans le cadre des LAM, le délai entre
I’inscription et la confirmation du typage est de 36 jours, celui entre la confirmation du
typage et le recrutement est de 7 jours et celui entre le recrutement et le prélévement est de

41 jours donnant un délai médian total de 98 jours (min=12jours ; max=1203jours).
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Délai entre I’inscription et la greffe des patients francais ayant bénéficié d’un

greffon de CSH issu de donneur non apparenté en 2017 (N=926)"*

HYPOTHESE DE L’ETUDE

Dans notre étude, nous recherchons I’influence du type de donneur sur la survie
précoce post-transplantation en prenant en considération le délai de recherche du donneur et
d’organisation de la procédure. C’est une maniére d’étudier les complications spécifiques de
chaque donneur (en dehors de la rechute) dans les 12 mois post-greffe. Plus précisément,
nous avons regardé la survie globale dans les 18 mois aprés inscription au registre
international sur un intervalle de temps court (2012-2016) dans une population homogene de
patients : adultes atteints de LAM ; selon 3 groupes en fonction du donneur : non apparenté

HLA 9/10, USP et haplo en comparaison avec les apparentés HLA 10/10.
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RESUME

L’allogreffe de cellules souches hématopoiétiques est le seul traitement
potentiellement curateur des leucémies aigu€s my¢loides (LAM). En I’absence de donneur
génoidentique ou compatible en HLA (Human Leukocyte Antigen) 10/10, une allogreffe
reste possible grace a 3 types de donneurs alternatifs: non apparenté¢ 9/10, unité de sang
placentaire ou apparenté haploidentique. Ces deux derniers offrent un avantage théorique en
terme de délai de recherche du donneur. L’étude a pour but de comparer la survie globale
dans les 18 mois a partir de I’indication de greffe, en I’absence de donneur génoidentique,
entre 4 groupes de patients allogreffés : donneur non apparenté HLA 10/10, non apparenté

HLA 9/10, unité de sang placentaire et donneur apparenté haploidentique.

Cette étude rétrospective de registre, multicentrique, inclut 1302 patients adultes
atteints de LAM allogreffés entre 2012 et 2016 avec des cellules souches issues d’un
donneur non apparenté 10/10 (n=803), d’un donneur non apparenté 9/10 (n=219), d’unités
de sang placentaire (n=153) ou d’un donneur apparenté haploidentique (n=127). La survie
globale post-inscription, la survie globale post-greffe et la mortalité liée au traitement ont été

évaluées par analyse multivariée en ajustant sur différents facteurs.

La survie globale des patients a 18 mois post-inscription n’est pas significativement
différente selon le type de donneurs: 67,5% [IC 95%, 64,0%-70,9%] pour les 10/10, 62,8%
[IC 95%, 55,9%-69,7%] pour les 9/10, 65,1% [IC 95%, 57,3%-72,9%] pour les sangs de
cordon et 66,6% [IC 95%, 58,0%-5,2%] pour les haploidentiques (p=0,70). De méme, la
survie globale a 12 mois post-greffe n’est pas significativement différente : respectivement
67,9% [IC 95%, 64,5%-71,3%] ; 60,3% [IC 95%, 53,3%-67,4%] ; 67,0% [IC 95%, 59,3-
74,7%] et 60,3% [IC 95%, 51,3%-69,2%] (p=0,14). La mortalité li¢e au traitement a 12 mois

post-greffe n’est pas non plus significativement différente dans les 4 groupes apres
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ajustement. Il existe une corrélation entre un délai inscription-greffe court et une meilleure
survie ainsi qu’une moindre mortalité liée au traitement dans les 12 mois post-greffe :

HR=1.04 [1.02-1.06] (p<0.0001).

Cette étude originale prend en compte, dans le résultat de la greffe, le délai de
recherche du donneur et la nature des différents donneurs alternatifs pour des greffes
récentes. L’étude a été restreinte aux leucémies aigu€s myéloides de I’adulte avec un suivi
d’au moins 12 mois post-allogreffe. Pour autant, il n’y a pas de différence de survie globale,
montrant que les équipes de greffe ont pu s’adapter pour gérer les complications des
différents donneurs alternatifs. Ces données, comme d’autres études, soulignent un impact

favorable du délai court entre I’inscription et I’allogreffe sur la survie post-greffe.

Mots-clés : Allogreffe de cellules souches hématopoiétiques, leucémie aigué myéloide,

donneurs alternatifs, survie globale, délai inscription-greffe,
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ABSTRACT

Allogeneic hematopoietic stem cell transplantation is the only potentially curative
therapy for high-risk acute myeloid leukemia. In the absence of an HLA-matched related or
unrelated donor (MRD or MUD), the best alternative donor source remains controversial.
Umbilical cord blood and haploidentical donors offer a time advantage when considering the

duration from treatment indication to transplantation.

This retrospective multicenter study of a French registry compares overall survival
for alternative donor transplants in the 18 months following decision to transplant in the
absence of a MRD between four groups of transplanted patients: MUD (control); HLA-
mismatched MUD (mMUD); umbilical cord blood (UCB); and haploidentical (haplo).
Between March 2012 and July 2016, 1302 patients were transplanted with MUD (n=803),
mMUD (n=219), UCB (n=153) and haplo (n=127) donors. Multivariate analyses were
conducted for overall survival 18 months after registration, overall survival after transplant,

and transplant-related mortality, with adjustment for the several variables.

After adjustment, the type of donor did not influence any of the three endpoints. Our
results confirmed the significant negative impact of a longer time interval between
registration and transplant: HR=1.04 [1.02-1.06] (p<0.0001). This indicates a positive

correlation between better survival and shorter registration-to-transplantation wait time.

In the absence of a matched related donor, the alternative stem cell source does not
impact early survival in high-risk acute myeloid leukemia patients. When selecting an
alternative donor, shorter registration-to-transplantation time must be privileged over donor
type.

Keywords: Allogeneic hematopoietic stem cell transplantation, acute myeloid leukemia,

alternative donors, overall survival, delay from registration to transplantation.
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INTRODUCTION

Allogeneic Hematopoietic stem Cell Transplantation (allo-HCT) is considered to be
the only potentially curative therapy for patients with high-risk acute myeloid leukemia.
HLA Matched Related Donors (MRD) are the gold standard for transplantation purposes, but
only 30% patients have such a donor after consideration of factors such as donor consent and
health status.' Patient ethnicity strongly influences the probability of finding a suitable HLA
10/10 or 8/8 Matched Unrelated Donor (MUD), ranging from more than 75% for Caucasians

to less than 20% for certain ethnic minorities.’

In recent years, other graft sources have been increasingly adopted as valid allo-HCT
donor sources in the absence of an HLA-matched donor: Umbilical Cord Blood (UCB);
haploidentical family donor (haplo); or HLA-misMatched Unrelated Donor (mMUD).
Schlenk et al. showed that allo-HCT from an MRD or MUD significantly reduced the risk of
death for patients with high-risk Acute Myeloid Leukemia (AML), defined as adverse
cytogenetics and/or no response to induction therapy. Furthermore, in a prospective
multicenter trial between 1998 and 2004 they observed that MRD and MUD-HCT outcomes
were similar.” Other studies found that there was no significant difference between MRD
and MUD in terms of Overall Survival (OS), relapse risk and Transplant Related Mortality

(TRM).*"

Lacking HLA-matched donors, MRD or MUD, the best alternative graft source:
mMUD, UCB or haplo donors, remains unknown. Outcomes following mMUD have been
associated with an approximately 10% reduction in OS because of an increase in non-relapse
mortality.” Results of UCB-HCT in retrospective registry studies were similar to those of
MUD-HCT, although hematopoietic recovery was delayed and graft failure was more

frequent.”® In a retrospective multicenter study between 2008 and 2012, Ciurea et al.
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showed, comparable 3-year OS after haplo transplantation compared with MUD transplant
for AML with both MyeloAblative- and Reduced Intensity- Conditioning (MAC and RIC)
regimens."” Moreover, finding donors can take weeks or even months. Unrelated donors are
selected through the International Network Registry. Delays in the process of an unrelated
donor search due to logistical issues may increase the risk of disease progression or
relapse.”! Ruggeri et al. showed that shorter intervals from diagnosis to transplantation were
associated with lower incidence of relapse in AML patients (HR=0.99, p=0.02).”* Trends
towards increased use of haploidentical donors and a concomitant decrease in cord blood

transplantation have been recently confirmed in Europe.”

In the present study, we addressed the question of the influence of donor type on
early post-transplant outcome taking into account the lapse of time needed to find a donor
and the organization the transplantation procedure. We focused on overall survival 18
months after registration in the International Network Registry, over a set period of time and
in a relatively homogenous population of adult AML patients. Patients who received

mMUD, haplo and UCB stem cells were compared with those who received MUD.
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PATIENTS AND METHODS

Study design and definitions

In this retrospective multicenter study, we crossed data from the European Society
for Blood and Marrow Transplantation (EBMT) database (ProMISe) with the French bone-
marrow donor registry (France Greffe de Moelle) database (SYRENAD). Selection criteria
were 1) Adult patients having received a first urgent allo-HCT for AML, 2) transplanted
between March 2012 and July 2016 in one of 33 French centers, 3) the source was either a
MUD (control group), a mMUD, UCB or a family haplo donor. For MUD, mMUD and
UCB sources, date of patient registration was retrieved from the Syrenad database. For
patients with a haploidentical donor, the date of registration was considered to be that of the
decision to seek an alternative source, i.e. the date of first consultation of the World Marrow
Donor Association database or another donor registry. Patients with a sibling donor or who
eventually did not receive allo-HCT were excluded. The study was performed in accordance
with the Declaration of Helsinki and approved by the scientific committee of the SFGM-TC

(French Society for Bone-Marrow Cell Therapy).

Conditioning regimens were considered as myeloablative (MAC) when they included
total body irradiation with a dose > 6 Gray or a total dose of Busulfan > 8mg/kg orally or >
6.4mg/kg intravenously. All other regimens were defined as reduced-intensity conditioning
(RIC). For MUD, mMUD or haplo, peripheral blood or bone marrow could be used. For
UCB, we included all transplants regardless of number of transplanted units (single or
double) or the degree of HLA-matching. A haplo graft was defined as having a HLA match
>4/8. In this group, only patients receiving an unmanipulated graft with post-transplant

cyclophosphamide for graft versus host disease (GVHD) prophylaxis were included.
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End points

Three end-points were analyzed: Overall Survival After Registration (OSAR),
Overall Survival After Transplant (OSAT) and TRM. For OSAR and OSAT, time to death
from any cause was measured from the date of patient registration and from the date of allo-
HCT, respectively. Surviving patients were censored at the date of last contact. For TRM,
the event was death of any cause without any relapse. Time to event was measured from the
date of allo-HCT and patients were censored at the date of relapse or the date of last contact
if no relapse occurred. Last follow-up time was at 18 months for OSAR and at 12 months for

OSAT and TRM.

Statistical analysis

Patient, disease and transplant characteristics in the four treatment groups were
compared using the chi-squared test for categorical variables and the Brown-Mood test of
medians for continuous variables. Probabilities of overall survival (OSAT and OSAR) were
calculated using the Kaplan Meier product-limit estimate and compared between treatment
groups by the Log-rank test. Cumulative incidence of TRM was estimated for each group
and compared by the Gray test to account for competing risks.”* *° Non-adjusted survival

and cumulative incidence curves were constructed.

Multivariate analysis was performed to estimate treatment group effect on end-points
adjusting on other relevant factors among patient disease and transplant characteristics. All
potential factors shown in Table 1, except for stem cell sources incompatible with the UCB
treatment group, were directly included in the multivariate analysis and the best model was
obtained by stepwise selection of significant factors. The delay between registration and
transplant was included in the model only for OSAT and TRM. This factor was not included

in the model for survival after registration since the time to transplant was not known a
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priori. A Cox proportional hazard model for OSAR and OSAT, and Fine and Gray model
for TRM, were implemented in the SAS Macro %PSHREG.?* ?” ** Proportionality was

checked and non-proportionality was handled by including interactions with time in the

1.29

mode All tests were two-sided and p values < 0.05 were considered statistically

significant. All analyses were performed using SAS Enterprise Guide for Windows 7.15.
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RESULTS

Patient characteristics

A total of 1,302 patients who underwent allo-HCT for AML were included in the
study. Of these, 803 (61.7%) patients had a MUD, 219 (16.8%) a mMUD, 153 (11.7%) a
UCB transplant and 127 (9.8%) received a haplo transplant. Table 1 shows patient and

transplantation characteristics.

Gender was not significantly different between transplant groups. The median age at
registration was 53.7 years. The stem cells were most frequently from peripheral blood.
Disease status at transplantation was Complete Remission (CR) following first line treatment
for 833 patients, CR following second line for 209 patients, and CR after > 2 treatment lines
or absence of CR for 260 patients. Some patients (7-12%) had secondary AML. The
proportion of patients having RIC wasn’t different between the 4 groups. The median delay
between registration and transplant was 3.5 months. There were no differences in the
recipients’ cytogenetic/molecular risk (high, intermediate, poor) between groups. The

proportion of haplo transplants increased over the study period.

Interval from registration to transplant differs between donor types

Times from registration to transplant for each group are shown in Table 1. The
median registration-to-transplant intervals (with ranges) were significantly different between
groups: MUD 104 days (30-1149); mMUD 122 days (54-1150); UCB 91 days (22-713);

haplo 135 days (27-1170) (p<0.0001).

Donor type did not influence early overall survival from registration
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Before adjustment for other variables, OSAR did not appear to change with donor
type (Figure 1). The 18-month OSAR was as follows: MUD 67.5% (IC 95% [64.0% -
70.9%]); mMUD 62.8% (IC 95% [55.9% - 69.7%]); UCB 65.1% (IC 95% [57.3% - 72.9%]);

haplo 66.6% (IC 95% [58.0% - 75.2%]).

Multivariate analysis results for OSAR are shown in Table 2. Factors not shown in
the tables were not significant. Factors having a negative impact on OSAR were: absence of
remission after 2 lines of treatment: HR=1.893 [1.529 — 2.344] (p<00001); high-risk
cytogenetic/molecular prognosis (with a time dependent effect): HR=1.054 at 1 month,
1.112 at 3 months, 1.216 at 12 months (p=0.0001); and age: HR=1.008 [1 — 1.015]
(p=0.0403) for each additional year. Only donor /patient” cytomegalovirus status had a
significant positive impact: HR=0.709 [0.509 — 0.988] (p=0.042) on OSAR. Adjusting on

these variables, donor type was not found to influence OSAR.

Donor type did not influence early overall survival from transplantation

Before adjustment on other factors, OSAT did not differ among donor types (Figure
2). The 12-month OSAT was as follows: MUD 67.9% (IC 95% [64.5% - 71.3%]); mMUD
60.3% (IC 95% [53.3% - 67.4%]); UCB 67.0% (IC 95% [59.3% - 74.7%]); haplo 60.3% (IC

95% [51.3% - 69.2%)).

Multivariate analysis results for OSAT are shown in Table 3. Factors having a
negative impact on OSAT were: absence of remission after 2 lines of treatment: HR=2.15
[1.743 — 2.651] (p<0.0001); the delay between registration and transplant, with a time
dependent effect: HR=1.006 at 1 month after the transplant, 1,011 at 3 months, 1,021 at 12
months (p=0.0008); and age HR=1.012 [1.005 — 1.02] (p=0.0008) for each additional year.

Intermediate-risk cytogenetic/molecular prognosis had a significant positive impact:
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HR=0.718 [0.59 — 0.874] (p=0.001). Adjusting for these variables, donor type was not found

to influence OSAT.

Donor type did not influence transplant related mortality

Multivariate analysis results for TRM are shown in Table 4. Factors not shown in the
tables were found to be not significant. The delay between registration and transplant had a
significantly negative impact on TRM: HR=1.04 [1.02 — 1.06] (p<0.0001), as did the
combination of female donor to male recipient versus others: HR=1.43 [1.05 — 1.95]
(p<0.024), age: HR=1.01 [1.00 — 1.02] (p=0.039), and absence of complete remission after
2 lines of treatment with a negative time dependent effect: HR=4.75 at transplant, 3.78 at 1
month, 3.00 at 3 months and 2.04 at 12 months (p=0.0012). There was a significant positive
impact of a CMV donor /patient” status: HR=0.62 [0.39 — 0.99] (p=0.0458) versus others.

After adjustment for these variables, the donor type was not linked to TRM.

TRM at 12 months appeared significantly different between the 4 groups before
adjusting for other variables (Figure 3): MUD 16.9% (IC 95% [14.4% - 19.8%]); mMUD
22.8% (IC 95% [17.9% - 28.9%]), UCB 19.6% (IC 95% [13.7% - 26.4%]); haplo 25.4% (IC

95% [18.1% - 33.4%]) (p=0.0426).
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DISCUSSION

For patients with high-risk AML in need of an allo-HCT but who lack an HLA-
matched donor the best choice of alternative stem cell source remains controversial. The
different types of alternative donors have advantages and drawbacks in terms of rapidity of
obtaining stem cells, efficacy and tolerability, and the criteria for selecting one type of
alternative donor over another are not well established. In a competing risk setting, we
compared the early survival of four groups of patients who received transplants from either
MUD (control group) or different types of alternative donors. Adjustment on other variables
allowed for time-dependent effects on allo-HCT outcomes extending the standard Cox-
regression models so as to obtain more accurate risk estimates. For OSAR, significant
variables were: advanced disease status, age, high-risk cytogenetics and cytomegalovirus
status. For OSAT, significant variables were: advanced disease status, age, intermediate-risk
cytogenetics (positive effect), and delay from registration to transplant. For TRM, significant
variables were: disease status, age, female donor to male recipient, cytomegalovirus status

and delay from registration to transplant.

Our main observation was the absence of any influence of donor type on early
overall survival following allo-HCT, suggesting that all donor types should still be

promoted.

Moreover, we confirmed the positive impact of a shorter time interval between
diagnosis and transplant on overall survival and TRM.*” The time needed to find a
suitable donor remains a crucial issue particularly when an urgent allo-HCT 1is indicated.
Reasons for the choice of alternative donor were not registered in the database. Usually the
decision to use an alternative donor source follows an unsuccessful search for a related

donor and after registration in the registry. Then, a MUD is sought and lastly the use of a
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UCB or haplo donor is envisaged. This explains the significantly longer wait for patients in
the haploidentical group: 4.4 months (p<0.0001); whereas for MUD or UCB the median
delay between registration and transplantation was around 3.4 and 3 months respectively.
There was some heterogeneity between our centers as 2 centers sought haploidentical donors
before inscription on the registry. In the literature, similar results are reported. According to
to Schlenk et al., the median time from diagnosis to allo-HCT was 4.9 months in a
prospective evaluation of allo-HCT from MRD or MUD.” The median delay was 4.7 months
in a study by Versluis ef al. but longer (5.8 months) for alternative donors.” One of the
advantages of haplo HCT is the rapid availability of donors both for transplant procedure
and for subsequent adaptive immunotherapies. It is possible that if haplo HCT had been
sought as soon as the unavailability of MRD or MUD were acknowledged then the delay to
transplant would be shorter and the outcomes better. This needs to be tested in a randomized

clinical trial. Moreover, costs of registration would be avoided.

Our results for TRM (before adjustment) following mMUD are in line with a recent
meta-analysis of 7 retrospective studies comparing MUD and mMUD HCT which showed a
27% increased risk of mortality for recipients of a mMUD.* It is recognized that graft
versus host disease and subsequent TRM is more frequent in mMUD recipients.” Insufficient

statistical power might explain the results after adjustment.

With the recent diversification in transplant techniques: the introduction of RIC and
non-myeloablative regimens; changes in immunosuppressive strategies; improvement in
supportive care; and classification according to cytogenetic score, a decrease in TRM after
allo-HCT from alternative donors and particularly haploidentical donors has been observed.
These changes in transplantation procedures and care impose caution on the interpretation of

the results and data from older retrospective studies.
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Our study has some limitations; particularly its retrospective registry-based design
and the heterogeneity of transplant procedures across French centers. We were unable to
override physician and/or center intentions and preferences when choosing an alternative
donor. During the period from 2012 to 2016, haploidentical transplant was still considered as
a second intention treatment by most of the centers. This explains the longer interval
between registration and transplant in this group. We might have observed a better OS for
the haplo group if haploidentical transplant had been used systematically in first intention.
Nevertheless, all haplo HCT were conducted with unmanipulated grafts and
cyclophosphamide was used for immunosuppression post-transplant, giving a relatively
homogeneous haplo procedure. To limit heterogeneity we restricted our study to high-risk
AML patients with an urgent indication for transplant and a short follow-up, evaluating only
early transplant complications. A longer follow-up would be required to study relapse and
long-term survival. Also, to limit heterogeneity due to shifts in practices we restricted the

study a short period of time (2012-2016).

Some potentially useful data had not been included in the database, such as minimal
residual disease pre-transplant data, a prognostic factor which influences transplant

outcomes.

To our knowledge this study is the first of its kind, taking into account registration to

transplant delay and three different alternative donor types.
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CONCLUSION

For AML npatients requiring allo-HCT but lacking an HLA-MRD or HLA-MUD
alternative stem cell sources hold promise. In this large cohort, donor type did not influence
early overall survival. The delay between registration and transplant significantly impacted
OS and TRM. Thus, in clinical practice reducing the delay between registration and
transplant is more important than the choice of donor type. The challenge is to minimize the
time spent finding a donor. Using alternative donors in first intention would permit less time
searching for a donor and may improve transplant outcomes. This is supported by the

increasing use of haplo donors, with encouraging results.”
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CONCLUSION

THESE SOUTENUE PAR : Clémence DETEIX-SANTANA

ANALYSE DE LA SURVIE DES PATIENTS ALLOGREFFES POUR
HEMOPATHIE MALIGNE EN L’ABSENCE DE DONNEUR
GENOIDENTIQUE

CONCLUSION :

Jusque la encore, pour les patients n’ayant pas de donneur génoidentique ou non familial
HLA 10/10, le choix entre un donneur HLA 9/10, un sang de cordon ou un donneur familial
haploidentique dépend largement de chaque centre de greffe. Aucun essai ni rétrospectif ni

prospectif ne montre la supériorité d’un de ces 3 types de donneurs.

Notre étude montre qu’il n’y a pas d’influence du type de donneur sur la survie précoce
post allogreffe dans une cohorte homogene de patients atteints de LAM en 1’absence de
donneur HLA compatible. De méme, aprés ajustement aux différentes variables, il n’y a pas
de différence significative de TRM entre les 4 groupes, dans ’année qui suit la
transplantation. Ces résultats soulignent que les équipes de greffe ont pu s’adapter pour gérer

les complications précoces quel que soit le type de donneur.

Par ailleurs, notre étude révele un impact favorable d’un délai court entre I’inscription et
I’allogreffe sur la survie précoce. En pratique clinique, il est d’intérét de raccourcir le délai
d’organisation de greffe pour améliorer la survie post-transplantation. Finalement,
I’utilisation de donneurs alternatifs en premiére intention pourrait permettre de raccourcir le
temps de recherche du donneur et ainsi d’améliorer la survie post-allogreffe. Ces données
sont en accord avec des résultats encourageants suite a I’utilisation croissante de donneurs

haploidentiques.

Le message de cette étude, en termes de santé publique, souligne I'intérét de [’acces a
tous les types de donneurs pour diversifier le choix des équipes de greffe et offrir un donneur

potentiel pour chaque indication le plus rapidement possible.

VU ET PERMIS D)IMPRIMER ~A U
Grenoble, le : 5 MNALUS QQJ/\)

LE DOYEN LE % IDENT|DEEA-THESE
Pr. Patrice ‘ e Président Pr. Jean-Yves Gahn
J et par délegation
Le DOYren de Médecine

Pr. Palrics MORAND

35



BIBLIOGRAPHIE

1. Tiercy, J.-M. How to select the best available related or unrelated donor of hematopoietic
stem cells? Haematologica 101, 680—687 (2016).

2. Gragert, L. et al. HLA match likelihoods for hematopoietic stem-cell grafts in the U.S.
registry. N. Engl. J. Med. 371, 339-348 (2014).

3. Gupta, V. ef al. Comparable survival after HLA-well-matched unrelated or matched sibling
donor transplantation for acute myeloid leukemia in first remission with unfavorable cytogenetics at
diagnosis. Blood 116, 1839-1848 (2010).

4, Saber, W. et al. Outcomes after matched unrelated donor versus identical sibling
hematopoietic cell transplantation in adults with acute myelogenous leukemia. Blood 119, 3908—
3916 (2012).

5. Schlenk, R. F. et al. Prospective evaluation of allogeneic hematopoietic stem-cell
transplantation from matched related and matched unrelated donors in younger adults with high-risk
acute myeloid leukemia: German-Austrian trial AMLHD98A. J. Clin. Oncol. Off. J. Am. Soc. Clin.
Oncol. 28, 46424648 (2010).

6. Hows, J. M. et al. Comparison of long-term outcomes after allogeneic hematopoietic stem
cell transplantation from matched sibling and unrelated donors. Bone Marrow Transplant. 38, 799—
805 (2006).

7. Versluis, J. et al. Alternative donors for allogeneic hematopoietic stem cell transplantation in
poor-risk AML in CR1. Blood Adv. 1, 477485 (2017).

8. Lee, S. J. et al. High-resolution donor-recipient HLA matching contributes to the success of
unrelated donor marrow transplantation. Blood 110, 4576-4583 (2007).

9. Bejanyan, N., Haddad, H. & Brunstein, C. Alternative Donor Transplantation for Acute
Myeloid Leukemia. J. Clin. Med. 4, 1240—1268 (2015).

10. Peffault de Latour, R. et al. Similar overall survival using sibling, unrelated donor, and cord
blood grafts after reduced-intensity conditioning for older patients with acute myelogenous leukemia.
Biol. Blood Marrow Transplant. J. Am. Soc. Blood Marrow Transplant. 19, 1355-1360 (2013).

11. Eapen, M. et al. Effect of graft source on unrelated donor haemopoietic stem-cell
transplantation in adults with acute leukaemia: a retrospective analysis. Lancet Oncol. 11, 653—-660
(2010).

12. Devillier, R. ef al. Poor outcome with nonmyeloablative conditioning regimen before cord
blood transplantation for patients with high-risk acute myeloid leukemia compared with matched
related or unrelated donor transplantation. Biol. Blood Marrow Transplant. J. Am. Soc. Blood
Marrow Transplant. 20, 1560-1565 (2014).

13. Passweg, J. R. et al. Use of haploidentical stem cell transplantation continues to increase: the
2015 European Society for Blood and Marrow Transplant activity survey report. Bone Marrow
Transplant. 52, 811-817 (2017).

14. Wang, Y. et al. Haploidentical vs identical-sibling transplant for AML in remission: a
multicenter, prospective study. Blood 125, 3956-3962 (2015).

15. Ciurea, S. O. et al. Haploidentical transplant with posttransplant cyclophosphamide vs
matched unrelated donor transplant for acute myeloid leukemia. Blood 126, 1033—-1040 (2015).

36



16. Davies, S. M., Ramsay, N. K. & Weisdorf, D. J. Feasibility and timing of unrelated donor
identification for patients with ALL. Bone Marrow Transplant. 17, 737-740 (1996).

17. Lee, C. J. et al. Haploidentical hematopoietic cell transplantation for adult acute myeloid
leukemia: A position statement from the Acute Leukemia Working Party of the European Society for
Blood and Marrow Transplantation. Haematologica (2017). doi:10.3324/haematol.2017.176107

18. Agence de la biomédecine - Le rapport annuel médical et scientifique 2017. Available at:
https://www.agence-biomedecine.fr/annexes/bilan2017/donnees/cellules/04-national/synthese.htm.
(Accessed: 19th March 2019)

19. Yakoub-Agha, 1. ef al. Allogeneic marrow stem-cell transplantation from human leukocyte

antigen-identical siblings versus human leukocyte antigen-allelic-matched unrelated donors (10/10)
in patients with standard-risk hematologic malignancy: a prospective study from the French Society
of Bone Marrow Transplantation and Cell Therapy. J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 24,
5695-5702 (2000).

20. Raiola, A. M. et al. Unmanipulated haploidentical transplants compared with other
alternative donors and matched sibling grafts. Biol. Blood Marrow Transplant. J. Am. Soc. Blood
Marrow Transplant. 20, 1573-1579 (2014).

21. Davies, S. M., Ramsay, N. K. & Weisdorf, D. J. Feasibility and timing of unrelated donor
identification for patients with ALL. Bone Marrow Transplant. 17, 737-740 (1996).

22. Ruggeri, A. ef al. Comparison of outcomes after unrelated cord blood and unmanipulated
haploidentical stem cell transplantation in adults with acute leukemia. Leukemia 29, 1891-1900
(2015).

23. Passweg, J. R. et al. Hematopoietic SCT in Europe 2013: recent trends in the use of
alternative donors showing more haploidentical donors but fewer cord blood transplants. Bone
Marrow Transplant. 50, 476482 (2015).

24, Kaplan EL & Meier P. Nonparametric estimation for incomplete observations. J. Am. Stat.
Assoc. 457-481 (1958).

25. Gray Robert J. A Class of K-Sample Tests for Comparing the Cumulative Incidence of a
Competing Risk. The Annals of Statistics 1141-1154 (1988).

26. Kohl, M., Plischke, M., Leffondré, K. & Heinze, G. PSHREG: a SAS macro for proportional
and nonproportional subdistribution hazards regression. Comput. Methods Programs Biomed. 118,
218-233 (2015).

217. Fine, J. P. & Gray, R. J. A Proportional Hazards Model for the Subdistribution of a
Competing Risk. J. Am. Stat. Assoc. 94, 496-509 (1999).

28. Cox, D. R. Regression Models and Life-Tables. J. R. Stat. Soc. Ser. B Methodol. 34, 187-220
(1972).

29. Grambsch, P. M. & Therneau, T. M. Proportional hazards tests and diagnostics based on
weighted residuals. Biometrika 81, 515-526 (1994).

30. Kekre, N. et al. Impact of HLA-Mismatch in Unrelated Donor Hematopoietic Stem Cell
Transplantation: A Meta-Analysis. Am. J. Hematol. 91, 551-555 (2016).

37



TABLES AND FIGURES

Table 1. Patient and transplantation characteristics

Donor type
patient and transplant MUD 10/10 mMUD 9/10 UCB haplo p
characteristics N=803 ( 61%) N=219 ( 17%) N=153 (11 %) N=127 (10 %)
Age at registration 0.0002
median 55 52 49 55
range 15-72 15-71 15-73 20-73
Gender NS
male 426 (53%) 117 (53%) 78 (51%) 71 (56%)
female 377 (47%) 102 (47%) 75 (49%) 56 (44%)
Cytogenetic/molecular risk group NS
high 234 (29%) 76 (35%) 49 (32%) 42 (33%)
intermediate 409 (51%) 107 (49%) 70 (46%) 69 (54%)
poor 160 (20%) 36 (16%) 34 (22%) 16 (13%)
Secondary AML NS
Yes 68 (8%) 16 (7%) 14 (9%) 15 (12%)
No 735 (92%) 203 (93%) 139 (91%) 112 (88%)
Registration year 0.0008
2012 173 (22%) 59 (27%) 53 (35%) 18 (14%)
2013 264 (33%) 67 (30%) 45 (29%) 37 (29%)
2014 247 (30%) 65 (30%) 44 (29%) 44 (35%)
2015 119 (15%) 28 (13%) 11 (7%) 28 (22%)
Disease status at transplant <0.0001
CR1 549 (68%) 131 (60%) 95 (62%) 58 (46%)
CR2 103 (13%) 44 (20%) 33 (22%) 29 (23%)
CR>2 ou non CR 151 (19%) 44 (20%) 25 (16%) 40 31%
Conditioning NS
MAC 341 (42%) 94 (43%) 69 (45%) 42 (33%)
RIC 462 (58%) 125 (57%) 84 (55%) 85 (67%)
TBI <0.0001
Yes 66 (8%) 17 (8%) 93 (61%) 43 (34%)
No 737 (92%) 202 (92%) 60 (39%) 84 (66%)
ATG <0.0001
Yes 676 (84%) 200 (91%) 52 (34%) 33 (26%)
No 127 (16%) 19 (9%) 101 (66%) 94 (74%)
Female donor to male recipient NS
yes 108 (13%) 38 (17%) 32 (21%) 21 (17%)
no 695 (87%) 181 (83%) 121 (79%) 106 (83%)
Cytomegalovirus status patient/donor 0.0232
pos/neg 220 (27%) 68 (31%) 55 (36%) 29 (23%)
neg/pos 481 (60%) 30 (14%) 24 (16%) 10 (8%)
pos/pos or neg neg 102 (13%) 121 (55%) 74 (48%) 88 (69%)
Source of cells <0.0001
Bone marrow 153 (19%) 27 (12%) 41 (32%)
Peripheral blood 650 (81%) 192 (88%) 86 (68%)
Time to transplant (month) <0.0001
median 3 4 3 4
range 1-38 2-38 1-23 1-38
Transplant year <0.0001
2012 120 (15%) 27 (12%) 33 (22%) 3 (2%)
2013 224 (28%) 66 (30%) 50 (33%) 27 (21%)
2014 255 (32%) 74 (34%) 451(33%) 41 (32%)
2015 198 (24%) 45 (21%) 17 (11%) 52 (41%)
2016 6 (1%) 7 (3%) 2 (1%) 4 (3%)

Abbreviations: AML: acute myeloid leukemia; Haplo: haploidentical family donor; mMUD: HLA-mismatched unrelated

donor; MUD: HLA-matched unrelated donor; UCB: Umbilical Cord Blood, CR: Complete Remission, MAC: MyeloAblative
Conditioning, RIC: Reduced Intensity Conditioning, TBI: Total Body Irradiation, ATG: Anti-Thymocyte Globulin
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Table 2. Multivariate analysis of post-registration overall mortality

Post-registration overall mortality

HR1 95%CF p value
Disease status CR>2 or not CR (vs CR1 or CR2) 1.893 1.529 2.344 <.0001
Cytomegalovirus status donor+/patient- (vs others) 0.709 0.509 0.988 0.042
Age at registration® 1.008 1 1.015 0.0403
Cytogenetic/molecular high risk
(vs intermediate or poor)
at point 0 1 1 1 baseline effect: NS
at 1 month 1.054 1.027 1.083| Time dependant®: 0.0001
at 3 months 1.112 1.054 1.173
at 9 months 1.16 1.076 1.251
at 12 months 1.216 1.102 1.343

" The Hazard ratio (HR) is the estimate of the effect of covariate on outcome adjusted on other covariates

2 95% confidence interval of the HR
3 linear effect estimate for 1 year difference

* log-linear effect

Table 3. Multivariate analysis of post-transplant overall mortality

Post-transplant overall mortality

HR' 95%CI? p value
Disease status CR>2 or not CR (vs CR1 or CR2) 2.15 1.743 2.651 <.0001
Cytogenetic/molecular risk intermediate
(vs high or poor) 0.718 0.59 0.874 0.001
Age at registration’ 1.012 1.005 1.02 0.0008
Time between registration and transplant’
at point 0 1 1 1 baseline effect: NS
at 1 month 1.006 1.002 1.009| Time dependant®: 0.0008
at 3 months 1.011 1.005 1.018
at 9 months 1.016 1.007 1.025
at 12 months 1.021 1.009 1.034
" The Hazard Ratio (HR) is the estimate of the effect of covariate on outcome adjusted on other covariates
2 95% confidence interval of the HR
% linear effect estimate for 1 year difference
* linear effect estimate for 1 month difference
® log-linear effect
Table 4. Multivariate analysis of TRM

TRM

HR' 95%CF p value
Disease status CR>2 or not CR (vs CR1 or CR2)
at point 0 4.745 2.463 9.143 baseline effect: <.0001
at 1 month 3.776 2.211 6.448 Time dependant®: 0.0012
at 3 months 3.004 1.963 4.597
at 9 months 2.498 1.756 3.552
at 12 months 2.038 1.509 2.751
Female donor to male recipient (vs others) 1.428 1.048 1.946 0.0239
Cytomegalovirus status donor+/patient- (vs others) 0.62 0.388 0.991 0.0458
Age at registration’ 1.01 1.001 1.02 0.0389
Time between registration and transplant® 1.041 1.021 1.061 <.0001

" The Hazard Ratio (HR) is the estimate of the effect of covariate on outcome adjusted on other covariates

2 95% confidence interval of the HR
3 linear effect estimate for 1 year difference
* linear effect estimate for 1 month difference

® log-linear effect
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Figure 1. Overall survival according to donor type after HCT recipient registration for
high-risk AML patients
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Abbreviations: AML: acute myeloid leukemia; Haplo: haploidentical family donor; mMUD:

HLA-mismatched unrelated donor; MUD: HLA-matched unrelated donor; OS: overall

survival; UCB: unit cord blood.
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Figure 2. OS according to donor type after transplant for high-risk AML patients
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Abbreviations: AML: acute myeloid leukemia; Haplo: haploidentical family donor; mMUD:
HLA-mismatched unrelated donor; MUD: HLA-matched unrelated donor; OS: overall

survival; UCB: unit cord blood.
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Figure 3. Cumulative TRM probability at time from diagnosis for high-risk AML

patients according to donor type
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Abbreviations: AML: acute myeloid leukemia; Haplo: haploidentical family donor; mMUD:
HLA-mismatched unrelated donor; MUD: HLA-matched unrelated donor; OS: overall

survival; UCB: unit cord blood.
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RESUME

Analyse de la survie des patients allogreffés pour hémopathie maligne en I’absence de
donneur génoidentique

L’allogreffe de cellules souches hématopoiétiques est le seul traitement potentiellement curateur des
leucémies aigués myéloides (LAM). En 1’absence de donneur génoidentique ou compatible en HLA (Human
Leukocyte Antigen) 10/10, une allogreffe reste possible grace a 3 types de donneurs alternatifs: non apparenté
9/10, apparenté haploidentique ou sang de cordon. Ces deux derniers offrent un avantage théorique en terme de
délai de recherche du donneur.

Cette étude rétrospective de registre, multicentrique, inclut 1302 adultes atteints de LAM allogreffés
entre 2012 et 2016 avec un donneur non apparenté 10/10 (n=803), 9/10 (n=219), du sang placentaire (n=153)
ou un donneur apparenté haploidentique (n=127). La survie globale post-inscription, la survie globale post-
greffe et la mortalité toxique ont été évaluées par analyse multivariée en ajustant sur différents facteurs.

La survie globale a 18 mois post-inscription et celle a 12 mois post-greffe ne sont pas
significativement différentes selon le type de donneur. De méme, la mortalité liée au traitement a 12 mois post-
greffe n’est pas significativement différente aprés ajustement. Il existe une corrélation entre un délai
inscription-greffe court et une meilleure survie ou une moindre mortalité liée au traitement dans les 12 mois
post-greffe : HR=1.04 [1.02—-1.06] (p<0.0001). L’absence de différence de survie globale montre que les
équipes de greffe ont pu s’adapter pour gérer les complications des différents donneurs alternatifs.

Ces données, comme d’autres études, soulignent un impact favorable du délai court entre 1’inscription
et I’allogreffe sur la survie. Ainsi, en pratique clinique, il est d’intérét de raccourcir le délai d’organisation de la
greffe pour améliorer la survie précoce.

Mots-clés : Allogreffe de cellules souches hématopoiétiques, leucémie aigué myéloide, donneurs alternatifs,
survie globale, délai inscription-greffe.

Influence of alternative donor type on early survival after hematopoietic stem cell
transplantation for acute myeloid leukemia lacking a sibling donor

Allogeneic hematopoietic stem cell transplantation is the only potentially curative therapy for acute
myeloid leukemia. In the absence of an HLA-matched related or unrelated donor (MRD or MUD), the best
alternative donor source remains controversial. Umbilical cord blood and haploidentical donors offer a shorter
delay from indication to transplantation.

This retrospective multicenter study of a French registry compares overall survival in the 18 months
following registration in the absence of a MRD between four types of donors. Between 2012 and 2016, 1 302
patients were transplanted using MUD (control, n=803), mismatched MUD (n=219), umbilical cord blood
(n=153) and haploidentical (n=127) donors. Multivariate analyses were conducted for overall survival after
registration, after transplant, and transplant-related mortality.

After adjustment for variables, the type of donor did not influence any of the three endpoints. Our
results confirmed the significant negative impact of longer time between registration and transplant: HR=1.04
[1.02-1.06] (p<0.0001). This indicates a positive correlation between better survival and shorter registration-to-
transplantation wait time.

In the absence of a sibling donor, the alternative stem cell source does not impact early survival in
acute myeloid leukemia patients. When selecting an alternative donor, shorter registration-to-transplantation
time must be privileged over donor type.

Keywords: Allogeneic hematopoietic stem cell transplantation, acute myeloid leukemia, alternative donors,
overall survival, delay from registration to transplantation.





