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Allo-HSCT improves outcome of older patients with AML or MDS

Prospective analysis of 172 patients
• Age 60 years (50-70)
• Int-2 or High risk IPSS
• No contraindication for Allo-HSCT

Robin Leuk 2015



Allo-HSCT improves outcome of older patients with AML or MDS

Devillier Blood Advances 2021

0 1 2 3 4 5

RFS (all patients)

0%

25%

50%

75%

100%

507
0

140
148

66
112

37
79

24
55

15
41

No Allo: 19% (3y)
Allo: 51% (3y)
p < 0.001

0 1 2 3 4 5

OS (all patients)

0%

25%

50%

75%

100%

507
0

187
159

114
121

67
84

42
61

28
45

No Allo: 35% (3y)
Allo: 56% (3y)
p < 0.001

0 1 2 3 4 5

RFS (ELN-int)

0%

25%

50%

75%

100%

369
0

125
100

60
81

34
58

21
40

13
31

No Allo: 21% (3y)
Allo: 54% (3y)
p < 0.001

0 1 2 3 4 5

OS (ELN-int)

0%

25%

50%

75%

100%

369
0

161
107

103
85

58
62

36
44

23
33

No Allo: 38% (3y)
Allo: 60% (3y)
p < 0.001

0 1 2 3 4 5

RFS (ELN-unfav)

0%

25%

50%

75%

100%

138
0

15
48

6
31

3
21

3
15

2
10

No Allo: 14% (3y)
Allo: 44% (3y)
p = 0.001

0 1 2 3 4 5

OS (ELN-unfav)

0%

25%

50%

75%

100%

138
0

26
52

11
36

9
22

6
17

5
12

No Allo: 24% (3y)
Allo: 47% (3y)
p < 0.001

Years after CR1

Relapse Free Survival 

Real Life Study of 507 patients
• Age: 60-70 y
• AML in CR1
• ELN int or unfav
• Intensive chemo

Prospective analysis of 172 patients
• Age 60 years (50-70)
• Int-2 or High risk IPSS
• No contraindication for Allo-HSCT

Robin Leuk 2015



Allo-HSCT improves outcome of older patients with AML or MDS

Devillier Blood Advances 2021

0 1 2 3 4 5

RFS (all patients)

0%

25%

50%

75%

100%

507
0

140
148

66
112

37
79

24
55

15
41

No Allo: 19% (3y)
Allo: 51% (3y)
p < 0.001

0 1 2 3 4 5

OS (all patients)

0%

25%

50%

75%

100%

507
0

187
159

114
121

67
84

42
61

28
45

No Allo: 35% (3y)
Allo: 56% (3y)
p < 0.001

0 1 2 3 4 5

RFS (ELN-int)

0%

25%

50%

75%

100%

369
0

125
100

60
81

34
58

21
40

13
31

No Allo: 21% (3y)
Allo: 54% (3y)
p < 0.001

0 1 2 3 4 5

OS (ELN-int)

0%

25%

50%

75%

100%

369
0

161
107

103
85

58
62

36
44

23
33

No Allo: 38% (3y)
Allo: 60% (3y)
p < 0.001

0 1 2 3 4 5

RFS (ELN-unfav)

0%

25%

50%

75%

100%

138
0

15
48

6
31

3
21

3
15

2
10

No Allo: 14% (3y)
Allo: 44% (3y)
p = 0.001

0 1 2 3 4 5

OS (ELN-unfav)

0%

25%

50%

75%

100%

138
0

26
52

11
36

9
22

6
17

5
12

No Allo: 24% (3y)
Allo: 47% (3y)
p < 0.001

Years after CR1

Relapse Free Survival 

Real Life Study of 507 patients
• Age: 60-70 y
• AML in CR1
• ELN int or unfav
• Intensive chemo

Prospective analysis of 172 patients
• Age 60 years (50-70)
• Int-2 or High risk IPSS
• No contraindication for Allo-HSCT

Robin Leuk 2015

Transplantation Rate
53%



Allo-HSCT improves outcome of older patients with AML or MDS

Devillier Blood Advances 2021

Real Life Study of 507 patients
• Age: 60-70 y
• AML in CR1
• ELN int or unfav
• Intensive chemo

Prospective analysis of 172 patients
• Age 60 years (50-70)
• Int-2 or High risk IPSS
• No contraindication for Allo-HSCT

Robin Leuk 2015

Transplantation Rate
53%



Devillier Blood Advances 2021

Real Life Study of 507 patients
• Age: 60-70 y
• AML in CR1
• ELN int or unfav
• Intensive chemo

Prospective analysis of 172 patients
• Age 60 years (50-70)
• Int-2 or High risk IPSS
• No contraindication for Allo-HSCT

Robin Leuk 2015

Transplantation Rate
53%

Allo-HSCT improves outcome of older patients with AML or MDS



Barriers to Allo-HSCT (adults, USA)

Flannelly BBMT 2020



Barriers to Allo-HSCT (adults, USA)

Flannelly BBMT 2020

• High risk disease

• Comorbidities and frailty

• Physician preference



Barriers to Allo-HSCT (adults, USA)

Flannelly BBMT 2020

• High risk disease

• Comorbidities and frailty

• Physician preference
https://seer.cancer.gov/statfacts/html/leuks.html

≈70%
Age > 55y



Barriers to Allo-HSCT (adults, USA)

Flannelly BBMT 2020

• High risk disease

• Comorbidities and frailty

• Physician preference
https://seer.cancer.gov/statfacts/html/leuks.html

≈70%
Age > 55y



Barriers to Allo-HSCT : Physician perspective

Mishra TCT 2021

Upper Age Limit: The Physician Point of View



Allo-HSCT for AML and MDS in France
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Transplantation program at Paoli Calmettes Institute
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Haplo-SCT with PT-Cy in older patients

Baltimore1

• NMAC CyFluTBI2
• Age > 50y
• Bone marrow

CMWP2

• N = 228 (2007-14)
• Age 56 y (46-64)
• MDS

NRM

1Kasamon JCO 2015
2Robin Blood Adv 2021
3Devillier EBMT 2022

102 PT-Cy 
vs. 

126 No PT-Cy
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Haplo-SCT with PT-Cy in older patients

Baltimore1

• NMAC CyFluTBI2
• Age > 50y
• Bone marrow

CMWP2

• N = 228 (2007-14)
• Age 56 y (46-64)
• MDS

NRM

1Kasamon JCO 2015
2Robin Blood Adv 2021
3Devillier EBMT 2022

102 PT-Cy 
vs. 

126 No PT-Cy

HAPLOMUD-ELDERLY3
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Role of conditioning intensity in older patients

Devillier et al. BMT 2022
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EBMT / ALWP
• Age ≥ 60
• AML in CR
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LFS

Craddock JCO 2021

FIGARO trial
• Age 59 years (22-75)
• AML and MDS
• MSD or UD

R

FM/FB (N=122)

FLAMSA BU (N=122)

Devillier ASH 2022

TBF-RIC
n=170

CyFluTBI
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vs.
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72 [70-77]

CR1 20 39%

CR2 7 14%

active disease 1 2%

CR 12 24%

active disease 11 22%

Low 0 0%

Intermediate 39 76%

High or Very High 12 24%

< 3 26 51%

≥ 3 25 49%

43 [34-49]

HCT-CI

Median Age, years [range]

Median Follow up, months [95%CI]

All patients (N=51) N

AML

MDS

DRI

%
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NMAC Haplo-SCT with PT-Cy : Age ≥ 70 years

N = 51

• Age ≥ 70
• AML or MDS
• Haplo-SCT
• PBSC
• NMAC regimen
• Intent to treat prophylactic DLI

No early death
Day+100 NRM = 0%

Prevalences are calculated on disease free patients



NMAC Haplo-SCT with PT-Cy : Age ≥ 70 years

N = 51

• Age ≥ 70
• AML or MDS
• Haplo-SCT
• PBSC
• NMAC regimen
• Intent to treat prophylactic DLI

Only 12 patients (24%) received pDLI

Relapse 9 50%

GVHD 3 17%

Encephalopathy 2 11%

Hemolytic anemia 1 6%

Tuberculosis 1 6%

Septic shock 1 6%

Secondary cancer 1 6%

Causes of death (N=18)
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Primary Endpoint
OS at 2 years

• Age > 18 y
• AML in CR
• RIC
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Optimization of Conditioning Regimen

TreosulfanClofarabine

Chevallier, SFGMTC

R

Flu-B2-ATG

Clo-B2-ATG

Primary Endpoint
OS at 2 years

• Age > 18 y
• AML in CR
• RIC
• MSD or MUD

FLUCLORIC phase III trial

N = 154

N = 154

PHRC-K 2022

FT-RIC-HAPLO phase II trial

• AML in CR < 5% (ELN 2022)
• Age 60-75
• Age < 60 with HCT-CI ≥ 3
• Haplo-SCT with PT-Cy
• PBSC

Devillier, SFGMTC

N = 77
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Optimization of GVHD Prophylaxis

ATG / HLA id

Rubio, SFGMTC

• AML CR1
• Age: 50–70 years
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• FT-RIC

R
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30 mg/kg total dose 
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N=157

Primary Endpoint 

Day 100 incidence of grade II-IV acute GVHD 



Optimization of GVHD Prophylaxis

ATG / HLA id

Rubio, SFGMTC

PT-Cy / Haplo

Dulery, SFGMTC

• AML CR1
• Age: 50–70 years
• HLA 10/10 MUD
• FT-RIC

R

ATG- Thymoglobulin 
5 mg/kg total dose 

(D-3,D-2)
N=158

ATLG- Grafalon
30 mg/kg total dose 

(D-3,D-2,D-1)
N=157

Primary Endpoint 

Day 100 incidence of grade II-IV acute GVHD 

R

PT-Cy 35 mg/kg/d d+3/+4

PT-Cy 50 mg/kg/d d+3/+4

Primary Endpoint
GRFES at 2 years

N = 72

N = 72

• Hematological cancer
• Adult patient
• Haplo-SCT with PT-Cy
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Castagna BMT 2011

Poor Predictive Value of Conventional Scores in Older Patients

Blaise Haem 2015

Single center experience Phase II prospective trial

Imus Blood Adv 2019
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Mishra TCT 2021

Need of standardized toolkit to 
evaluate Allo-HSCT candidacy

Barriers to Geriatric Assessment in 
patients older than 60 years



Geriatric Assessment (GA)

Domains of Geriatric Assessment
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ER-SCT
Controls

HR: 0.4, p=0.02
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Conclusions

1. No Chronological Age Limit

2. Relapse is the main cause of death after Allo-HSCT

3. Tailored Allo-HSCT platform = Personalized Approach

• Need of standardized geriatric assessment and Prehabilitation

• Low early toxicity

• Rehabilitation and supportive cares

• Early post transplantation maintenance therapy



Transplant Program
D Blaise
R Devillier
S Fürst
A Granata
S Harbi
F Legrand
T Pagliardini
B Bouchacourt
E Bekrieva

Nursing Staff
A Le Berrigaud
J Nicolas

Cellular Therapy Unit
C Chabannon
C Lemarie
B Calmels

Leukemia Unit 
N Vey
A Charbonnier
J Rey
E D’Incan
B Mohty
C Saillard
MA Hospital
Y Hicheri
S Garciaz
V Maisano

Tumor Immunology Lab
D Olive
J Nunes
AS Chretien
N Salem

Acknowledgments

Biopathology
MJ Mozziconacci
A Ittel
V Gelsi Boyer
A Murati
AC Lhoumeau
AS Alary


