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• Allogeneic SCT represents the only curative treatment option for
patients with MDS and CMML

• Morbidity and mortality risks still represent major limits of allo-SCT

• Reduced-intensity and reduced-toxicity regimens have widened
eligibility

• Risk-benefıt ratio of allo-SCT is strongly determined by the
selection of patients and optimal timing of transplantation

•Who to transplant and when to transplant are the key questions

Background



Best results with transplantation

ü Transplant-related mortality # 15%
ü Relapse rate # 15%
ü Overall survival # 70%

» In young, low risk and standard transplantation



Usual results with transplantation 

ü Transplant-related mortality # 30%
ü Relapse rate # 30%
ü Overall survival # 40%

» In older, high risk and “current” transplantation

à in the majority of patients with MDS and CMML…



• Delay HSCT

• Immediate HSCT

Context:

Ø MAC
Ø HLA-matched sibling
Ø Young (< 60 years)

Blood 2004 Cutler

• Patients should be transplanted before AML transformation

Immediate vs delayed transplantation: yesterday



No HSCT HSCT

Training 3502 1878

validation 1125 613

Tentori CA et al. JCO 2024 c



Patient Selection

• Use IPSS-R and HCT-CI to assess eligibility: fit, higher-risk patients should be considered

• Lower-risk patients: only if poor-risk genetics, severe cytopenias, or high transfusion burden

• Very-high-risk: poor outcomes with standard HSCT; favor clinical trials
de Witte T et al. Blood 2017



Transplant indications in MDS patients

**poor-risk cytogenetic characteristics, persistent blast increase [>50% or with >15% BM blasts], life-threatening cytopenias, 
high transfusion intensity

de Witte T et al. Blood 2017



Factors relevant for the selection of cytoreductive treatment prior to HCT

• The percentage of bone marrow (BM) blasts at HSCT strongly influences outcomes 
- patients with ≥10% blasts tend to do worse without cytoreduction.

• HMAs and ICT are the main options to reduce tumor burden before conditioning.   
There’s no definitive evidence favoring one approach outside of clinical trials.

• Some evidence suggests HMAs may be less toxic than ICT with comparable post-
HSCT outcomes. Patients with stable disease after ≥6 cycles of HMA can proceed to 
HSCT.

• ICT à significant toxicity (TRM up to 16%). Higher-risk MDS with poor-risk CGs may 
be transplanted in CR after ICT (preferably within investigational protocols).

de Witte T et al. Blood 2017



Factors relevant for the selection of cytoreductive treatment prior to HCT

• For fit higher-risk MDS patients with >10% blasts and normal cytogenetics: reduce 
tumor load, but no clear preference between HMA and ICT. 

• For patients with complex karyotypes: choice is more controversial; HCT recommended 
but optimal cytoreduction approach is unclear.

• Randomized trials (e.g., comparing HMA vs ICT) are needed to clarify best strategies

• Current recommendations emphasize proceeding to HCT once disease burden is 
acceptable rather than delaying for further consolidation.

de Witte T et al. Blood 2017



Gurnari C et al. Blood 2024



Allo-HCT in MDS: Contemporary practice in Europe

Gurnari C et al. Blood 2024



Allo-HCT in MDS: Contemporary practice in Europe

Gurnari C et al. Blood 2024
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Risk-Based Timing
• Higher-risk IPSS-M → immediate transplant if eligible
• Lower-risk IPSS-M → consider early transplant if:

ü Transfusion-dependent & unresponsive

ü Germline predisposition

ü Therapy-related MDS

ü VEXAS with severe inflammation
Gurnari C et al. Blood 2024
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Patient Fitness
• Favor age <80 years

• Karnofsky score ≥80%

• HCT-CI: 0–2 (low/intermediate risk)

• Frailty index <0.3

• Consider biological vs chronological age

Gurnari C et al. Blood 2024
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Cytoreduction & Conditioning
• ≥10% BM blasts → cytoreductive therapy may help

• No clear consensus on optimal regimen

• Conditioning intensity:
ü MAC for fit, high-risk patients

ü RIC for older/comorbid patients

Gurnari C et al. Blood 2024
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Donor selection
• HLA-matched related or unrelated preferred

• Haploidentical donors with PTCy acceptable

• Younger donor age favored

• Match donor type to GVHD prophylaxis strategy

Gurnari C et al. Blood 2024



MRD Monitoring & Relapse
• Use genomic profiling for MRD post-HCT

• Positive MRD → consider DLI, HMAs, or tapering IS

• Second HCT possible for select relapsed patients

• Maintenance strategies under investigation

Gurnari C et al. Blood 2024



Shared Decision-Making

• Discuss disease course, transplant risks, and benefits

• Explain donor options & conditioning plan

• Cover psychosocial support & QoL impact

• Ensure patient-centered, informed consent

Gurnari C et al. Blood 2024



Hunter AM et al. Blood 2024

…currently ~ 70 trials are ongoing and recruiting (clinicaltrials.gov, June 2025) 

CMML: a disease with largely unmet medical needs



ALLO-HCT in CMML



Rovò A et al. Am J Hematol 2024

EBMT 2010-2018: 1466 CMML pts / 9366 MDS pts
(transformed to AML excluded)

5-yr OS: 37% 5-yr DFS: 31% 5-yr Rel: 37% 5-yr NRM: 32%CMML

Allo-HCT: CMML vs MDS 



Prognostic scoring systems in CMML



EHA/ELN 2018 Recommendations: molecular genetics 

Itzykson E et al. HemaSphere 2018

• Analysis of 4 genes (ASXL1, NRAS, RUNX1, SETBP1) is
mandatory for risk assessment according to accepted
risk scoring systems in patients eligible for transplant.

• Analysis of a minimum of 20 genes is recommended for
patients being considered for active treatment, including
transplantation.



Robin M et al. Blood 2022

Performing allo-HCT before AML 
transformation decreases life expectancy in 
lower risk patients but may be considered in 
higher risk patients.

International CMML Dataset (n=730) 
EBMT registry (n=384)

Time-dependent models and a multi-state model (accounting 
for age, sex, CMML prognostic scoring system at diagnosis, 
and AML transformation) were applied

Role of allo-SCT in CMML: an international collaborative analysis

Lower-risk : CPSS low or intermediate-1
Higher-risk: CPSS  intermediate-2 or high



• No prospective clinical trials for allo-HCT in CMML

• High rates of post-HCT relapse rate and NRM in retrospective studies

• Treatment guidelines for CMML are mostly extrapolated from MDS data
• An EBMT survey in 2020 demonstrated large heterogeneity among 

Centres unveiling the need of practice harmonisation in the field.

Allo-HCT in CMML: current state of the art



- Who are candidates for allo-HCT?

- Do we need to pretreat patients before allo-HCT?

- How do we perform allo-HCT?

- How to manage patients post-allo-HCT?



CMML patient selection for allo-HCT – Fit for transplant?

• Advanced age
• Poor performance status
• Prohibitive Comorbidities

Patient-related factors

• High-risk of transformation to AML
• Severe complications related to   CMML 

and/or its treatment (i.e. Iron overload, life-
threatening hemorrhage, uncontrolled 
infection)

CMML-related factors

• Well-matched donor

Transplant-related factors

• Favorable

CMML transplant scores
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Non-transplant
strategiesTransplant

Onida F. et al, Blood 2024

The panel considers the 
following factors to be 
required in patients deemed 
“fit for transplant”:

• Age ≤70 years                     
(in selected cases ≤75) 

• ECOG-PS <2 or 
Karnofsky index ≥70%

• HCT-CI <3
• Lack of any comorbidity 

that the transplant 
specialist judges to be 
incompatible with IC1

1Ferrara F et al, Leukemia 2013, 27(5): 997-999



CMML Transplant Score

Gagelmann et al. Blood Advances 2021

Total cohort = 240 pts
Median age = 59 (19-74)
WHO 0/1/2 = 10%/50%/40%

OS NRM



Recommendations: Pt selection and best timing for allo-HCT in CMML 

Onida F. et al, Blood 2024



Role of debulking strategies in CMML
• In absence of data from RCT, remains unclear whether debulking and/or CR status is 

advantageous for allo-HCT outcomes

• Pre-HCT debulking strategies may result in worsening cytopenias, increased 
transfusion dependence with ensuing complications and/or infections that may preclude 
proceeding to transplant

• The primary goal should be to bring eligible patients to transplant in a good general 
condition, while achieving CR before transplant may be of subordinate importance

• Upfront transplantation without prior disease-modifying treatment should be 
preferred whenever possible irrespective of BM blast count (to maximize chances 
of reaching allo-HCT)

Onida F. et al, Blood 2024



Role of pre-transplant therapy

• In the rare cases where pre-transplant treatment is unavoidable (e.g. no matching 
donor available; rapid disease progression), the use of HMAs is recommended, 
with allo-HCT performed after establishing the best possible response status

• HMAs might be an option (as bridging strategy or instead of allo-HCT) for selected 
patients >60 years, with TP53 mutations and/or with complex or monosomal
karyotoypes

• All patients should be included within clinical trials whenever possible

Onida F. et al, Blood 2024



Pre-transplant management of disease symptoms

• Pre-transplant management of (hyper)leukocytosis: HU-based cytoreduction (with 
an empiric target of <10.000 WBC/µL) is recommended ≤6 weeks prior to transplant

• Pre-transplant management of iron overload: All transplant-eligible CMML patients 
(ferritin >1000 µg/L) should be considered for iron chelation therapy both pre and post-
transplantation

• Pre-transplant management of massive splenomegaly: a transplant-coordinated
approach including splenectomy, splenic irradiation, or reduction of spleen size with 
JAK inhibitors is recommended

Onida F. et al, Blood 2024



Recommendations for Transplant Modalities

SC Source: PB recommended for MRD and MUD; no recommendation for MMRD
Onida F. et al, Blood 2024



Recommendations for post transplant management in CMML

Onida F. et al, Blood 2024



Tefferi A et al. Am J Hematol 2024

PHF6 mutations in CMML: a distinct phenotype and superior prognosis



PHF6 mutations in CMML: a distinct phenotype and superior prognosis

Tefferi A et al. Am J Hematol 2024



Tefferi A et al. Blood 2025



A Molecular-Based Ecosystem to Improve Personalized 
Medicine in Chronic Myelomonocytic Leukemia

Luca Lanino, AM Hunter, N Gagelmann, M Robin, C Sala, D Dall'Olio, C Gurnari, L Dall'Olio, YH Wang, L Pleyer, B Xicoy, G Montalban-Bravo, LY Shih, T Haque, O Abdel-Wahab, K Geissler, A
Bataller, A Bazinet, M Meggendorfer, I Casetti, E Sauta, E Travaglino, L Palomo, L Zamora, D Quintela, A Jerez, E Cornejo, PG Martin, Marina Diaz-Beya, Alejandro Avendano Pita, Veronica Roldan,
Dolly Viviana Fiallo Suarez, Estefania Cerezo Velasco, Marisa Calabuig, Esperanza Such, Guillermo Sanz, AS Kubasch, C Castilla-Llorente, C Bulabois, L Souchet, H Awada, M Bernardi, P Chiusolo,
A Curti, L Giaccone, F Onida, LM Borin, F Passamonti, E Diral, V Vucinic, GM Bergonzi, MT Voso, HA Hou, WC Chou, CY Yao, CC Lin, HF Tien, A Campagna, M Ubezio, A Russo, G Todisco, G
Maggioni, CA Tentori, A Buizza, G Asti, M Zampini, E Riva, M Delleani, A Consagra, F Ficara, A Santoro, L Carota, T Sanavia, C Rollo, A Kiwan, J VanOudenhove, P Fariselli, NH Al Ali, D Sallman, W
Kern, G Garcia-Manero, S Thota, EA Griffiths, M Yung Follo, C Finelli, U Platzbecker, F Sole, M Diez-Campelo, J Maciejewski, R Bejar, FR Thol, N Kroger, P Fenaux, R Itzykson, TA Graubert, M
Fontenay, AM Zeidan, RS Komrokji, V Santini, T Haferlach, U Germing, S D'Amico, G Castellani, MM Patnaik, E Solary, E Padron, MG Della Porta

Lanino L. et al. Oral Presentation @ASH 2024

An innovative AI-based framework for 
multi-modal analysis, classification and 
personalized prognostic assessment in 
hematology



Lanino L. et al. Oral Presentation @ASH 2024

Development of the International CMML Prognostic Score (iCPSS)
• Laboratory parameters:

– WBC
– Hb
– PLT
– BM Blasts

• CPSS cytogenetic stratification
• Mutational status (n=9)

– ASXL1
– DNMT3A
– EZH2
– RUNX1
– SETBP1
– STAG2
– TET2
– TP53
– U2AF1

Risk Class Risk Score % 

Very Low < -0.594 21%
Low [-0.594, 0.147] 43%

Intermediate [0.147, 0.566] 18%
High [0.566, 1.258] 12%

Very High ≥1.258 7%

By courtesy of M. Della Porta



Lanino L. et al. Oral Presentation @ASH 2024

By courtesy of M. Della Porta

iCPSS performances

C-INDEX
iCPSS 0.75
CPSS-
mol1 0.63

GFM2 0.60
MMM3 0.61

C-INDEX
iCPSS 0.71
CPSS-
mol1 0.62

GFM2 0.59
MMM3 0.58

Very Low Low Intermediate High Very High



low-risk: risk score 0–1; intermediate-risk score 1.5–2; high-risk score >2

Zhou J-Yet al. BMT 2025

Prediction scoring system for early relapse in CMML patients after allo-HCT



Unanswered questions and further research to do 
– Lack of dynamic evaluation methods for patient selection for allo-HCT
– Role of gene mutations in selecting patients and in predicting post-HCT outcomes
– Role of new drugs and combinations as pre-transplant strategies
– Impact of disease burden at allo-HCT
– Management of splenomegaly before transplantation
– Role of haplo-identical donors
– Role of TBI in conditioning
– Post-transplant MRD monitoring (NGS?)
– Management of molecular and hematological relapse
– Possible role of post-transplant prophylactic treatment





Thanks!
Any questions? 

francesco.onida@unimi.it

“I would rather make mistakes in 
kindness and compassion than work 
miracles in unkindness and hardness”

Ø FISiM
Ø EBMT-CMWP
Ø MDACC Leukemia Dept
Ø International CMML Consortium 
Ø MDS/MPN-IWG 
Ø EHA-ELN
Ø International CMML Working conference
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