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Technological advances

Genomic/bioinformatic revolution
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Papaemmanuil E et al. Blood 2013;122:3616-3627

Yura Y, et al. JACC Basic Transl Sci. 2020;5(2):196-207. 

Tanaka TN, Bejar R. Blood. 2019 Mar 7;133(10):1086-1095. 

Biological/clinical impact

6

Elsa Bernard et al., NEJM Evidence, June 12, 2022

Watcham S, et al. Blood 2019

Increasing heterogeneity/complexity



Susann Winter, Saeed Shoaie, Shahram Kordasti, and Uwe Platzbecker 
Journal of Clinical Oncology 2020 38:15, 1723-1735 7

Immune-mediated pathophysiology of MDS
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Giudice G., Petsalaki E.. Briefings in Bioinformatics, 2017, 1–11

Precision Medicine/Targeted Therapies

8Adapted from Hanahan D, Weinberg RA. Hallmarks of Cancer: The Next Generation; Cell 2011; 144: 646-674

Difficult to implement in MDS



Lenalidomide (MDS del5q) Chemotherapy/allo HSCT

Hypomethylating Agents

Lower-risk Higher-risk

Stratify according to IPSS-(R/M)/comorbidity/fraility
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Transfusion/Fe-Chelation

rHuEPO ± G-CSF/TPO-RA

Infection/Haemorrhagia/
Thrombosis/Nutrition/Physio

Transfusion/Fe-Chelation

rHuEPO ± G-CSF/TPO-RA

Infection/Haemorrhagia/
Thrombosis/Nutrition/Physio

CyA/ATG ± TPO-RA (Hypo-MDS)

Luspatercept (MDS-RS)

Aim for ↑quality of life Aim for ↑ survival

±VEN

MDS Management Plan
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Natural Course

~15,000-25,000  

new cases/yr (US) 

~1/3 sAML 

~2/3 BMF 

Myelodysplast ic Syndromes (MDS) 

Graubert T, ASH 2012

Disease-based factors Patient-based factors

Higher-risk

Lower-risk

Elsa Bernard et al., NEJM Evidence, June 12, 2022 10



Disease-based factors

- IPSS
- WPSS
- IPSS-R 
- IPSS-M
- Hypoplastic model
- CPSS (molecular)

Patient-based factors

Caregiver-based:
- Karnofsky-Index, ECOG 
- HSC-CI (Sorror) for fit
- MDS-CI for unfit
- MDS Transplantation Risk Index
- MDS Survival Score 

Patient-based:
- QoL scoring systems (PROs)

- EORTC QLQ C30, EQ-5D, FACT-An, 
QUALMS

- MPN-SAF Score (MDS/MPN)

Greenberg, P., et al., Blood, 1997. 89(6): p. 2079-88.

Malcovati L, JCO 2007

Greenberg PL, Blood. 2012 Sep 20;120(12):2454-65

Tong, W.G., et al. Cancer, 2012. 118(18): p. 4462-70.

Such e. Blood. 2013 Apr 11;121(15):3005-15

Aaronson NK. J Natl Cancer Inst. 1993 Mar 3;85(5):365-76.

Cella D. Semin Hematol. 1997 Jul;34(3 Suppl 2):13-9.

Risk Assessment
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ELN website

U. Platzbecker et al, Blood 2019 133: 1020-1030

Stojkov K, et al. Blood Adv. 2020;4(16):4029-4044. 

Assessment

Functionality Assessment

Response Assessment

Toxicity Assessment

ESA: 3 months
Imid: 4 months

CyA/ATG, LUSPA, HMA: 6 months
Allo HSCT: 3/6/9/12 months

12The aim of the treatment has to be agreed with patients
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Lower risk IPSS 0, IPSS-R ≤3

Asymptomatic cytopenia Symptomatic anaemia

Watchfull waiting

Lenalidomide

RBC > 2U/month, 
sEPO > 500mU/mL

RBC < 2U/month, 
sEPO < 500mU/mL

Hypoplastic/Aplastic

Luspatercept

rHuEPO

CyA/ATG/TRA Resistance

RS, mSF3B1Del (5q)

Resistance Resistance Resistance

*

*check for targets and 
HR mutations

* * *

*

Symptomatic thrombocytopenia or 
neutropenia *

*

Chanias I, Bonadies N. healthbook TIMES Oncology Hematology. 2020;4(6):10-22.

Chanias et al. Cancers 2021, 13(13), 3296. 14

Elsa Bernard et al., NEJM Evidence, June 12, 2022



Erythropoiesis

TGF-β Superfamily 
Ligands: GDF11, etc.

Smad2/3

Suragani R, et al. Nature Med 2014

Zhou L, et al., Blood 2008

Attie K, Am J Hematol, 2014 

Luspatercept

Fusion protein containing 
modified activin receptor 
type IIB (ActRIIB)

Activin Receptor 
Domain

Human IgG Fc 
Domain

• Mechanism is distinct from 
erythropoietin

• Acts on late-stage erythropoiesis 
to increase mature RBCs

With kind permission U. Platzbecker

Luspatercept 

in RS+/SF3B1+ (5-10%) 

 (EMA, erythrocyte maturation agent)
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MEDALIST

Fenaux P, et al. N Engl J Med. 2020 Jan 9;382(2):140-151.

TI

HI



U. Platzbecker, EHA 2023, Session: s417

IMERGE (interim phase 3)
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RBC-TI ≥ 12 weeks with concurrent mean Hb increase ≥ 1.5g/dL (weeks 1–24)

Garcia-Manero G, et al. ASCO 2023 [Abstract #7003]

COMMANDS (interim phase 3)

18



«LR-MDS» with HR-behaviour

Regonzie the wolf in sheep’s clothing
- age, kinetics, severity and multi-lineage affection
- Co-mutations?  
- Specific therapeutic consequences

(i.e. TP53, IDH1/2, FLT3 others..)

Resistance/refractoriness
- Co-mutations?  
- Specific therapeutic consequences

(i.e. TP53, IDH1/2, FLT3 others..)

19Elsa Bernard et al., NEJM Evidence, June 12, 2022



Patients were randomly assigned 1:1 to CC-486 300-mg or placebo for 21 days/28-day cycle. 
Primary end point RBC transfusion independence (TI) was met, but too toxic.

Oral AZA (CC-486) in MDS

20Garcia Manero etl al, J Clin Oncol. 2021 May 1;39(13):1426-1436



COMBOLA (phase 2/3)

21With kind permission L. Ades
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Higher risk IPSS ≥1.5, IPSS-R ≥4.5

Age ≥65-70 years or poor PS Age <65-70 years and good PS

Supportive care HMA

No suitable donor Available donor

Poor CyG/TP53
≥10% BM blasts, 

no poor CyG/TP53
<10% BM blasts ≥10% BM blasts, 

HMA
HMA OR

AML-CTX (CPX-351)
Allo HSCT Allo HSCT

HMA OR
AML-CTX (CPX-351)

*

*check for targets and 
HR mutations

IPSS 0.5-1.0, IPSS-R 3.5-4*

Resistance

*

Resistance

*

Resistance

*

Relapse

*

Relapse

*

10%90%

Elsa Bernard et al., NEJM Evidence, June 12, 2022

Chanias I, Bonadies N. healthbook TIMES Oncology Hematology. 2020;4(6):10-22.

Chanias et al. Cancers 2021, 13(13), 3296. 23



Stojkov K, et al. Blood Adv. 2020;4(16):4029-4044. 

Fit: HCT-CI of 0-2 and age ≤75 years old, without limiting co-morbidities for intensive treatment and/or allo HSCT 

Unfit: HCT-CI >2 or age >75 years old or otherwise unfit for intensive treatment and/or allo HSCT 

Definition of eligibility 

for allo HSCT 
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de Witte T, Blood. 2017 Mar 30;129(13):1753-1762. 

Poor-risk features in lower-/intermediate-risk patients may justify allo HSCT early after diagnosis

- frequent RBC transfusions (>2 units per month)

- life-threatening cytopenias (neutrophil counts <0.3 x 109/L or platelet counts <30 x109/L)

- very-poor prognostic cytogenetic or molecular (?) markers

Allo HSCT in «lower-risk» MDS

25



Allo HSCT in MDS

Michel C et al. Bone Marrow Transplant 58, 534–543 (2023).

Kröger N et al. JCO 2017 35:19, 2157-2164
26



Betül Oran,et al, Blood Adv, 2020

Consolidation after allo HSCT
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P. Fenaux et al, Lancet Oncology 2009

DoR (any response)

13.6m (95%CI 10.1-16.3m) vs

5.2m (95% CI 4.1-9.7m) (p.0002)

DoR (CR/PR)

3.2m (95%CI 2.4-4.2m) vs

3.0m (95% CI 2.1-4.0) (p.48)No impact on clonal composition !!!

AZA remains SOC in NTE HR-MDS
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Anand A. et al. Blood Adv, 2021.

Garcia-Manero G, et al. Blood. 2020;136(6):674-683. 

Inquovi ® (FDA approved not by EMA)

Oral HMA for MDS

(ASCERTAIN iv vs po)

29



Prébet et al, JCO 2011

OS @ 2 years: 15%

Prognosis after HMA failure
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Combinations with cellular-based therapies
- CAR-T or NK-cell based therapies

Combinations with approved compounds
- G-CSF, ESA, TPO-RA
- Litalir, Ruxolitinib (CMML phase 2)
- Interferon (MDS/MPN)

Combinations with new oral compounds (AML context)
- iIDH1/iIDH2 (blasts ≥ 20%)
- iFLT3 (blasts ≥ 20%)
- VEN (blasts ≥ 20%)

Combinations with new parenteral compounds
- iNAE (NEDD8-activating enzyme: Pevonedistat)
- ICI (CD47-Ab: magrolimab, TIM3-Ab: Sabatolimab, 
- CD70-Ab: cusatuzumab, others)
- APR-246 (TP53 reconforming agent: Eprenetapopt)(??)

HMA and more

31



- Median survival GA /A: 14.8 /13.4 Mo (n.s.) 

- ORR (CR, CRm, PR, HI) GA/A: 77%/61 % (p < 

0.001)

- ORR (@ 4 cycles):  GA/A 72%/45%

- PFS GA/A: 9.7/6.1 Mo (n. s.)

- AML transformation GA/A: 52%/68%  

(comparable)

- Unfavorable mutations: DNMT3A, EZH2, ETV6

Stopka T., et al. Blood Cancer Journal (2022) 12:105 ;.

AZA + pulsed G-CSF

(Czech approach)

32



Awaiting phase 3 data in MDS (VERONA)
Wei A. 06/09/21; 325675; EP917

Improvement responses > survival

Venetoclax + AZA

33



Chimeric NKG2D receptor fused to co-stimulatory (OX40) and signaling (CD3ζ) domains

Bachier C et al, Abstract 1040, ASH 2020 

CAR-NKs for AML and HR-MDS

34
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Yura Y, Sano S, Walsh K. JACC Basic Transl Sci. 2020;5(2):196-207.

Jaiswal s et al. Clonal hematopoiesis and nonhematologic disorders, Blood (2020).

Clonal hematopoiesis influences 

inflammatory/degenerative disorders

Associated Inflammatory

degenerative disorders

36



Von Beck K. et a., Blood Cancer Journal (2023)
Immune system is shaped by MDS

Genetic origin of

Immune-dysregulation
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How to Defeat Clonal Evolution?

microenvironment/aging

exposures

(CTX/RT, smoking, drugs, toxins)

stochastic drift with selective pressure

immune subversion

Adapted from Steensma DP. Mayo Clin Proc. 2018;93(8):1122-1130

Chanias I,, Bonadies N., healthbook TIMES Oncology Hematology 2021 Early intervention to reduce clonal complexity.
38



Susann Winter, Saeed Shoaie, Shahram Kordasti, and Uwe Platzbecker

Journal of Clinical Oncology 2020 38:15, 1723-1735 

Assessment of immune state

«Immunometer»
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A Phase II, Single-Arm, Open-Label Study to Assess the Efficacy and Safety of Canakinumab for the 
Treatment of Anemia in Patients With IPSS-R Very Low, Low, or Intermediate Risk Myelodysplastic 
Syndromes or MDS/MPN

EMSCO Trials



Clinical Development Cycles with Indicators

41Assess and compare quality of care in economically driven health care enviornments



Conclusions

MDS incident cases are rising with a relevant impact on health care resources.

Experienced physicians should assess MDS patients to provide the most appropriate management plan 

based on disease- and patient-based factors.

NGS allows identifying early stages of clonal hematopoiesis and monitoring of clonal evolution.

Allo-HSCT remains the only curative treatment option for the minority of eligible MDS patients.

New treatment options are on the horizon, but abrogation of clonal evolution remains out of reach.

Economically driven health systems require standardized assessment of procedural aspects to maintain 

high quality of care

42



Patients Families Collaborators

Please visit our website for more information: MDS-Switzerland.ch

https://www.mds-switzerland.ch/
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