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Statement
•

• Allogeneic HCT is the only available possibility to cure MDS
• No curative alternatives

• Survival vs disease free survival

• Who are the patients for whom a curative intent is reasonable. 

• How to maximize curative possibility. 



Where do we stand ?   Agenda 

• Patients selection

• Disease and patient

• Road to transplant

• Conditioning

• Post transplant care



•

•Who is the patient for whom a curative intent is 
reasonable.
•Age
•Clinical condition, organ damage (HCT-CI)
•wiliness 
•Disease



• Restrospective study CIBMTR

• 1080 pts RIC-HSCT (age 40 to 78 yrs)

• 535 MDS pts

• four age cohorts (40-54, 55-59, 60-64, >65 years)

McClune et al, JCO 2010

Effect of Age on Outcome of Reduced-Intensity Hematopoietic Cell Transplantation for Older

Patients With Acute Myeloid Leukemia in First Complete Remission or With Myelodysplastic

Syndrome

AGE



FU, median duration: 12 months 95% CI: 6-33)

12-month OS (%): 61.9 (95%CI 48-76)

Genova Experience. 
AML and MDS 70-75 years old patients (#47)

12-month PFS (%): 60.5 (95%CI 46-74)



http://www.hctci.org/Home/Calculator

Sorror, Blood 2013

COMORBIDITIES

http://www.hctci.org/Home/Calculator


•

•Who is the patient for whom a curative intent is 
reasonable.
•Age
•Clinical condition, organ damage (HCT-CI)
•wiliness 
•Disease



RISK CATEGORY RISK SCORE

Very Low <=1.5

Low >1.5 - 3

Intermediate >3 - 4.5

High >4.5 - 6

Very High >6

Revised International Prognostic Scoring System (IPSS-R)

HCT



Kaplan-Meier analysis of survival following allogeneic stem cell transplantation in patients with myelodysplastic syndrome 

stratified according to each risk group of the EBMT transplant-specific risk score. 

Nico Gagelmann et al. Haematologica 2019;104:929-936

©2019 by Ferrata Storti Foundation



Bersanelli M et al. JCO 2021
Classification and Personalized 
Prognostic Assessment on the 
Basis of Clinical and Genomic 
Features in Myelodysplastic 
Syndromes

Fraction of explained variation that was attributable

to different prognostic factors for overall survival



IPSS-Molecular

Bernard et al NEJM Evidence 2022

• 2957 MDS samples from 24 centers

• 9254 oncogenic mutations across 121 genes in 90% of pts

• 3186 cytogenetic alterations in 41% of pts

https://mds-risk-model.com

PROGNOSTIC SCORES



Bernard et al NEJM Evidence 2022

• Restratification of pts from IPSS-R to

IPSS-M: 46% of pts change risk group

• 50% of int-risk shift to high risk

IPSS-Molecular

PROGNOSTIC SCORES



Published in: Matteo G. Della Porta; et al; Journal of Clinical Oncology 2016 343627-3637.
DOI: 10.1200/JCO.2016.67.3616

➢ ASXL1 // RUNX1 // TP53: independent
predictors of OS and relapse after HSCT 
in MDS and AML post-MDS

➢ The number of somatic mutations is
associated with survival outcome

➢ Gene ontology is an independent
predictor of post-HSCT outcome

MDS TREATED WITH HSCT: IMPACT OF DRIVER SOMATIC MUTATIONS ON 
SURVIVAL OUTCOMES



Jurjen Versluis; et al; Journal of Clinical Oncology Ahead of Print DOI: 10.1200/JCO.23.00866
Copyright © 2023 American Society of Clinical Oncology

GENETIC ANALYSIS OF THE BMT CTN 1102 STUDY
PROSPECTIVE COHORT – POST HOC GENETIC ANALYSES

OS among patients with molecular IPSS (IPSS-M) very high risk without 
a TP53 mutation was significantly improved if they had a donor (68% ± 10% v 0% 

± 12% at 3 years; P = .001).



Jurjen Versluis; et al; Journal of Clinical Oncology Ahead of Print DOI: 10.1200/JCO.23.00866
Copyright © 2023 American Society of Clinical Oncology

GENETIC ANALYSIS OF THE BMT CTN 1102 STUDY
PROSPECTIVE COHORT – POST HOC GENETIC ANALYSES

OS in TP53 mut patients was worse compared with TP53 wt patients (21% ± 5% 
[SE] v 52% ± 4% at 3 years; P < .001). 

No significant OS difference between TP53single versus TP53multihit (22% ±
8% v 20% ± 6% at 3 years; P = .31). 

TP53 mut patients undergoing HCT had improved OS 
compared with non-HCT treatment (OS at 3 years: 23% ±

7% v 11% ± 7%; P = .04)
HR of 3.89; 95% CI, 1.87 to 8.12; P < .001 



Stefan O. Ciurea,Abhishek Chilkulwar,Rima M. Saliba,Julianne Chen,Gabriela Rondon,Keyur P. Patel,Haitham Khogeer,Abdul R. 
Shah,Brion V. Randolph,Jorge M. Ramos Perez,Uday Popat,Chitra M. Hosing,Qaiser Bashir,Rohtesh Mehta,Gheath Al-Atrash,Jin

Im,Issa F. Khouri,Partow Kebriaei,Richard E. Champlin, Prognostic factors influencing survival after allogeneic transplantation for 
AML/MDS patients with TP53 mutations, Blood, 2018, Figure 1

TRANSPLANT FOR TP53-MUTATED MDS
RETROSPECTIVE STUDY
(84 PATIENTS, 55 HCT) 

Retrospective series of 84 TP53 mut
patients

3 independent factors associated with 
worse OS: HCT-CI > 4 // KPS ≤ 80% // 
disease not in CR1/2

1 year OS according to risk score (0, 1 and 
≥ 2). 67% - 39% - 17%



Who are the patients for whom a curative intent is 
reasonable ?

•

• Disease: Intermediate/ high/ very high R-IPSS 

• Lower risk with well defined clinical and/or molecular risk

• Age <70-75 years

• Clinical condition, organ damage (HCT-CI)

• wiliness 



How to maximize curative possibility. 

•

• Selecting the right patient at the right moment

• Selecting conditioning intensity on relapse risk (M-IPSS)

• Selecting the right donor (DSA)

• Road to transplant



CONDITIONING REGIMENS

• Higher risk patients with good performance status and no comorbidities are
candidates for MA regimens, whereas less fit patients with comorbidities should be
considered for RIC schedules (recommendation level C- de Witte et al. Blood 2017)



ASH 2021. #3678 Genomic Subgroups Impact Post-Transplant Survival in Patients with Myelodysplastic 
Syndrome: A CIBMTR Analysis.  Tao Zhang, PhD1*, 
494 patients

Conclusion
• Molecular signatures from 

MDS patient genomes at HCT 
may provide an independent 
prognosis of post-transplant 
survival. 

• The choice of regimen 
intensity could be informed 
by knowledge of the 
individual genomic signature 
of a given MDS patient.



F. Ayuk and A. Balduzzi, EBMT Handbook 2019

DONOR

Role of anti HLA ab



Comparison of outcomes for HLA-matched sibling and haplo- identical donors in

Myelodysplastic syndromes: report from the chronic malignancies working party of EBMT

Raj et al Blood Cancer Journal (2022)12:140 

DONOR

• Restrospective study

• 1414 MSD pts median age 58 yrs

• 415 HD-PTCY pts median age 61 yrs

• MSD better OS,PFS,NRM vs haplo donor



Voso MT et al. Ann of Onc 2017



FIG 1. Flow diagram. 5-aza, 5-azacytidine; HSCT, allogeneic stem-cell transplantation.

Published in: Nicolaus Kröger; Katja Sockel; Christine Wolschke; Wolfgang Bethge; Richard F. Schlenk; Dominik Wolf; Michael Stadler; Guido Kobbe; Gerald Wulf; Gesine Bug; Kerstin Schäfer-Eckart; Christof Scheid; Florian Nolte; Jan Krönke; Matthias 

Stelljes; Dietrich Beelen; Marion Heinzelmann; Detlef Haase; Hannes Buchner; Gabriele Bleckert; Aristoteles Giagounidis; Uwe Platzbecker; Journal of Clinical Oncology 2021 393318-3327.

German MDS Study Group and the German 
Cooperative Transplant Study Group

Prospective multicenter phase 3 study comparing
5-azacytidine (5-Aza) induction followed by SCT vs
continuous 5-Aza according to donor availability in 
elderly MDS pts (55-70 years) (VidazaAllo Study) 

 
 
 
 
 
 

 

D·MDS 
Deutsche MDS-Studiengruppe 



FIG 2. Kaplan-Meier estimates of (A) EFS and (B) OS after allocation to 5-aza or HSCT. 5-aza, 5-azacytidine; EFS, event-free survival; FAS, full analysis data set; HR, hazard ratio; HSCT, allogeneic stem-cell transplantation; KM, Kaplan-Meier; NE, not 

evaluable; OS, not evaluable, overall survival.

Published in: Nicolaus Kröger; Katja Sockel; Christine Wolschke; Wolfgang Bethge; Richard F. Schlenk; Dominik Wolf; Michael Stadler; Guido Kobbe; Gerald Wulf; Gesine Bug; Kerstin Schäfer-Eckart; Christof Scheid; Florian Nolte; Jan Krönke; Matthias Stelljes; 

Dietrich Beelen; Marion Heinzelmann; Detlef Haase; Hannes Buchner; Gabriele Bleckert; Aristoteles Giagounidis; Uwe Platzbecker; Journal of Clinical Oncology 2021 393318-3327.

DOI: 10.1200/JCO.20.02724.  Copyright © 2021 American Society of Clinical Oncology



Jad Othman, et al; on behalf of the UK National Cancer Research Institute Acute Myeloid Leukaemia Working Group , A randomized
comparison of CPX-351 and FLAG-Ida in adverse karyotype AML and high-risk MDS: the UK NCRI AML19 trial. Blood Adv 2023; 7 (16): 4539–
4549. doi: https://doi.org/10.1182/bloodadvances.2023010276

A RANDOMIZED COMPARISON OF CPX-351 AND FLAG-IDA IN ADVERSE 
KARYOTYPE AML AND HIGH-RISK MDS: THE UK NCRI AML19 TRIAL

✓ 189 patients:  30% high-risk MDS. 
✓ No difference in OS (13.3 months vs 11.4 months) or EFS in 

multivariable analysis. 

✓ In high-risk AML and MDS, CPX-351 did not improve 
response or survival compared with FLAG-Ida but produced 
better relapse-free survival.

✓ In the exploratory subgroup of patients defined by the 
presence of mutations in MDS-related genes, CPX-351 
improved OS.

https://doi.org/10.1182/bloodadvances.2023010276


AZACITIDINE PLUS VENETOCLAX IN PATIENTS WITH HIGH-RISK MDS: PHASE 1-2 
STUDY

Bazinet A, et al Azacitidine plus venetoclax in patients with high-risk myelodysplastic syndromes or chronic myelomonocytic
leukaemia: phase 1 results of a single-centre, dose-escalation, dose-expansion, phase 1-2 study. Lancet Haematol. 2022 

Oct;9(10):e756-e765. doi: 10.1016/S2352-3026(22)00216-2. Epub 2022 Sep 2. PMID: 36063832.

Phase I/II study

23 patients enrolled in phase I (74% 
HMAs naïve, 26% post-HMAs failure)

Median FU 13.2 months

Dose/duration reduction in azacytidine 
and venetoclax administration

ORR 87%; median TTR 1 cycle

Median OS not reached in HMAs-naïve 
cohort vs 8.3 months in HMAs failure
Median PFS 13.1 mo vs 6.2 mo



POST-HSCT MAINTENANCE NEW PERSPECTIVES

1.Eprenetapopt plus azacitidine after allogeneic hematopoietic stem-cell transplantation for TP53-mutant acute myeloid leukemia and myelodysplastic syndromes, J Clin Oncol (2022;40:3985-3993)
2.AT Fathi, HT Kim, RJ Soiffer, et al. Enasidenib as maintenance following allogeneic hematopoietic cell transplantation for IDH2-mutated myeloid malignancies Blood Adv, 6 (2022), pp. 5857-5865

3.U Platzbecker, JM Middeke, K Sockel, et al.Measurable residual disease-guided treatment with azacitidine to prevent haematological relapse in patients with myelodysplastic syndrome and acute myeloid leukaemia (RELAZA2): an 

open-label, multicentre, phase 2 trial Lancet Oncol, 19 (2018), pp. 1668-1679



The use of subcutaneous 5-azacitidine as posttransplant maintenance strategy 
was not associated with improved RFS (A) and OS (B) compared with observation 

arm.

Betül Oran, Marcos de Lima,Guillermo Garcia-Manero,Peter F. Thall,Ruitao Lin,Uday Popat,Amin M. Alousi,Chitra Hosing,Sergio
Giralt,Gabriela Rondon,Glenda Woodworth,Richard E. Champlin, A phase 3 randomized study of 5-azacitidine maintenance vs 
observation after transplant in high-risk AML and MDS patients, Blood Adv, 2020, Figure 2.

POST-HSCT MAINTENANCE NEW PERSPECTIVES



Post transplant immunologic treatment

• To increase the immunological effect (GvL) without improving GvHD

• Prophylactic DLI

• Preventive DLI

• Increase activity of T cells and NK cells



MDS

Patients 88

R-IPSS Low / Intermediate / high / very high 13 / 27 / 28 / 20

Pre HSCT therapy no /yes 39 / 49

Source (BM / PB) 61/ 27

Donor MSD ID-SIB/ MUD / HAPLO / MMUD 13 / 20 / 54 / 1

AGE 60 (18-73)

Median duration follow up (dd) 2280 (206-4643)

HSCT in MDS 

San Martino experience Jan 2012 – Mar 2024



OS = 60%

Days from transplant

OVERALL SURVIVAL 88 PATIENTS 



TRM = 20%

Days from transplant

NON RELAPSE MORTALITY 88 PATIENTS 



REL 43%

Days from transplant

OVERALL INCIDENCE OF RELAPSE



OVERALL DFS 88 PATIENTS 

DFS = 52%

Days from transplant



•

• How to maximize curative possibility. 
• Transplant consultation ASAP

• Work together with transplanters (since the beginning)



MEDICINES CAN CURE DISEASES BUT ONLY 

DOCTORS CAN CURE PATIENTS.

	



Thank you for your kind attention


