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Allogeneic HSCT in Europe 2019

Passweg et al BMT 2019Passweg et al., BMT 2021 



Allogeneic SCT: Myeloid Malignancies



Döhner et al. 
Blood 2017;
129:424-447

ELN Risk Classification according genetics



Döhner et al., Blood 2017

ELN recommendation 2017



Gerstung et al., 
Nature Genetics 2017

Indication for allogeneic SCT in AML refining 
by molecular genetics n= 1540  
a b

c d

29y female
AML (8;21)
ELN: favorable 

49y male
AML: NPM1+
DNMT3A+
IDH1+
ELN: favorable



NPM1 MRD in peripheral blood after induction:

• Balsat et al. J Clin Oncol 2017; 35: 185-193



MRD positive CBF patients benefit from
allogeneic hematopoietic cell transplantation

• Zhu et al. Blood 2013; 121: 4056-4062

MRD negative
CBF AML

MRD positive
CBF AML



Allogeneic SCT for MDS (EBMT/ELN) 

Theo de Witte et al. Blood 2017;129:1753-1762



MDS (age 55-70 years) IPSS: intermediate II or high risk
(and intermediate I with high risk cytogenetic)

Donor available:
Allogeneic stem cell 

transplantation after reduced 
intensity conditioning*

Registration

5-Azacytidine (Vidaza®) 7x75 mg/m² s.c. (q28d)
4 cycles plus donor search (HLA-identical sibling or matched unrelated 

donor (10/10) 

After 4 (max 6) cycles of Vidaza®

No donor available:
Continue with Vidaza® 

treatment until progress or 
unacceptable toxcities

possible RIC regimen:
• Busulfan 8 mg/kg (or Busilvex 6,4  mg/kg)  plus Fludarabine (150 mg/m²)
• FLAMSA plus Busulfan 8 mg/kg (or Busilvex 6,4 mg/kg)  plus Fludarabine (60 mg/m²)

Prospective Vidaza-allo study in elderly MDS 



Prospective Vidaza-allo study
Between June 2011 and November 2016 190 patients with a median age 
of 63 years (range, 55 to 72y) from 14 German centers were included 
43% (n= 81) could not be selected after 5 Aza induction for one of the treatment arm
because of progressive disease (n=25; 31%), mortality (n=14; 17%), 

inclusion or exclusion criteria not fulfilled (n=18, 22%),

Kröger et al JCO 2021



Conditioning GvHD prophylaxis Relapse 
Prevention 

Optimizing allogeneic stem cell 
transplantation 

pretreatment

Stem Cell
Infusion

1. Cure
2. Relapse
3. Non-relapse mortality 



Impact of MRD prior to allogeneic SCT in AML 

Walter RB et al., JCO 2016



110/177 (62%) and 130/188 (71%) AuSCT or AlloSCT candidates received it

GIMEMA AML1310 trial

Vendetti et al. Blood 2019;134:935–945.



Conditioning GvHD prophylaxis Relapse 
Prevention 

Optimizing allogeneic stem cell 
transplantation 

Reduce
tumorburden
:CR, MRD-
status

pretreatment

Molecular genetics for
indication for allogeneic
SCT  



Busulfan/Cyclophosphamide  vs Busulfan/Fludarabine  in AML 
a randomized study

Rambaldi et al  Lancet Oncol 2015

AML MDS



RIC vs. MAC AML CR1: German Randomized Study 
TBI12/Cy vs TBI8/Flu 
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Bornhäuser M, et al. Lancet Oncology. 2012;13:1035-1044.



RIC vs MAC in MDS/sAML
( EBMT prospective RICMAC Study)  

Kröger et al.,
JCO 2017



Role of Conditioning Regimen:
MAC vs RIC: BMT CTN prospective Study 

Scott et al., JCO 2017

AML MDS



Treosulfan or busulfan plus fludarabine for older patients with AML or MDS: 
a randomised, non-inferiority, phase 3 trial

Beelen et al Lancet Haemat 2020

MDS



Prospective Studies comparing different intensity
of conditioning regimen in AML and MDS

Gagelmann, Kröger Haematologica 2021

MDS



MRD by NGS and outcome after RIC vs MAC

Hourigan et al. JCO 2020
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according MRD (?)

Stem Cell
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Cordblood for MRD positive leukemia

Milano F et al., 
NEJM 2017



Haplo-identical vs HLA-identical SCT for MRD 
positive (Flow) patients 

Chang et al. J Hematol Oncol 2017; 10: 134

Haplo 
(n=258)

MSD (n=82)

Relapse incidence Leukemia-free survival Overall survival

MRDpos

MRDneg

P=.16

P=.58 P=.52

P<.001P<.001

MRDpos

MRDneg

P<.001



European HaploMUD Study

AML 1. CR (ELN intermediate II or high risk)
AML 2. CR
ALL  1. CR (high risk according ESMO)
ALL  2. CR
high risk MDS in 1. CR or 2. CR

age: 18 – 70 years

donor search

10/10 matched unrelated and 
haploidentical donor available

randomization

allogeneic SCT 
from MUD

allogeneic SCT from 
haploidentical donor

HLA-identical sibling 
→ off study

no 10/10 MUD 
→ off study

no haploidentical donor → 
off study

DKMS funded study

European Multicenter Study (9 countries)  
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Figure 1: Effect of acute and chronic GvHD on relapse risk 
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Figure 1: Effect of acute and chronic GvHD on relapse risk 

M Stern et al., Leukemia  2014 

Impact of GvHD on relapse in different 
diseases: EBMT Megafile (> 60.000 pts)



Limited cGvHD

p = 0.005

Effect of ATLG on cGvHD after HLA-identical
allogeneic SCT for acute leukemia

Extensive cGvHD

p < 0.001
ATG arm: 2yr CI : 19.3%

Non-ATG arm: 2yr CI : 52.5%

All cases of cGvHD

p < 0.001

ATG arm: 2yr CI : 32.2%

Non-ATG arm: 2yr CI: 68.7%

ATG arm: 2yr CI : 28.1%

Non-ATG arm: 2yr CI: 53.3%

Kröger, Solano… Bonifazi NEJM 2016



ATLG in sibling transplants: 
Results from a randomized study

Kröger N et al. NEJM 2016;  Bonifazi F et al Lancet Haemtologica 2019

cGRFS

16.8% [9.2%-26.4%]

36.6% [25.2%-48.0%]
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Azacitidine for MRD positive AML/MDS 

Platzbecker et al. Lancet Oncol 2018

Months from start of treatment Months from start of treatment



Sorafenib maintenance for pts with FLT3-ITD acute 
myeloid leukaemia in 1st complete remission 

(SORMAIN study)  Relapse free survival 
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Sorafenib
Placebo

2-year RFS
Sorafenib 85.0% (95% CI 69.5-93.0)
Placebo 53.3% (95% CI 36.5-67.5)
Median follow up: 41.8 months (IQR 24.1 – 42.5)

HR= 0.39 (95% CI: 0.183, 0.848); p=0.013

31.7%

Burchert et al., JCO 2020



Trial1-9 Phase Description
Maintenance post-transplant
AMADEUS*
NCT04173533 III Oral-AZA versus placebo upon engraftment for up to 12 months maintenance (MDS and AML patients)

VIALE-T*
NCT04161885 III

Maintenance therapy with VEN + inj. AZA + BSC post-allo-HSCT in patients with AML
• VEN + inj. AZA + BSC during part 1 (dose confirmation)
• VEN + inj. AZA + BSC versus BSC during part 2 (randomization)

MORPHO†

NCT02997202
III Gilteritinib maintenance post-allo-HSCT in patients in CR1 with FLT3-ITD AML

NCT02400255† II Crenolanib maintenance in FLT3-ITD AML patients (i) in CR and (ii) not in CR at the time of allo-HSCT

Selected Ongoing Phase 2/3 AML Maintenance 
Trials post allograft in AML or MDS



Conditioning GvHD prophylaxis Relapse 
Prevention 

Optimizing allogeneic stem cell 
transplantation 

Reduce
tumorburden:CR, 
MRD- status

pretreatment

Molecular genetics for
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SCT  

Select MAC or RIC
according MRD (?)

Stem Cell Infusion:
CB or Haplo for MRD + ?

Monitor MRD: MRD +  
discontinuation

of CNI,DLI  or drugs


