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h-MDS: AN OVERLAP AREA BETWEEN MDS, AA AND LGLL

Young NS. Ann Intern Med. 2002.

h-MDS



MDS with fibrosis

10-15% of MDS

Hypocellular
MDS

h-MDS are STILL not recognized as a distinct subgroup of MDS,
but are rather defined by an age-adjusted reduction of bone marrow (BM) cellularity 

or, according to AA definition, by a BM cellularity ≤ 30%

2016 WHO CLASSIFICATION OF MYELOID NEOPLASM AND ACUTE LEUKEMIA



NORMAL CELLULARITY Hypocellularity (<25%) 
(rather than aplastic)

BONE MARROW HYSTOLOGY

Cellularity < 10%



BONE MARROW CELLULARITY IS AGE DEPENDENT

Ogawa et al. Mechanisms of Ageing and Develop 2000

Thiele et al. Haematologica 2005



HOW TO DEFINE BONE MARROW CELLULARITY?

Bono E, et al. Leukemia. 2019

DEFINITION OF HYPOCELLULARITY:

Reduced age adjusted hypocellularity

OR

Bone Marrow cellularity ≤25%



h-MDS: AN OVERLAP AREA BETWEEN n-MDS AND AA
DIFFERENTIAL DIAGNOSIS

Adapted from J. Durrani, J.P. Maciejewski. Blood. 2019

BM HYSTOLOGY

GENETICS



DIFFERENTIAL DIAGNOSIS: BM HYSTOLOGY

APLASTIC ANEMIA h-MDS

CD34+ CELLS
..but they are not always present



LOW INCIDENCE
IN h-MDS

Chi-Yuan Yao, et al. Oncotarget. 2016

DIFFERENTIAL DIAGNOSIS:
ROLE OF GENETICS



Nazha A, et Al. Haematologica. 2015

Patients:
237 MDS
32 h-MDS



N-MDS h-MDS AA

Bono E, et Al. Leukemia. 2019

nMDS: n 727
hMDS: n 278

AA: n 136    



Bono E, et Al. Leukemia. 2019



Haematologica 2021



h-MDS: A GREY ZONE AREA?

Adapted from Fattizzo B. Cancers. 2021



Fattizzo B. Cancers. 2021

h-MDS: BIOLOGICAL FEATURES

ALTERATIONS OF BOTH INNATE AND ADAPTIVE IMMUNITY, CO-OCCURRENCE WITH LGLL



PATHOGENETIC HYPOTHESES

COEXISTENCE OF H-MDS AND LGLL: MORE THAN A COINCIDENCE?



COMPARISON (clinical features, treatment, OS) of h-MDS vs n-MDS

PHENOTYPIC AND MOLECULAR CHARACTERIZATION OF h-MDS AT THE DIAGNOSIS
(Cytotoxic T lymphocytes, NK cells)

H-MDS: RESULTS OF THE FISiM h-MDS MULTICENTER STUDY

Online ahead of print. May 21, 2022



CLINICAL FEATURES 
(N = 1945 PATIENTS)

MDS (N) h-MDS (336) n-MDS (1609)
BM Cellularity ≤ 30% > 30%
Age (median) 75 years 74 years

Sex (M/F) 1.14 1.67

RESULTS

271/336 (81%) LR
65/336 (19%) HR 

1176/1609 (73%) LR
433/1609 (27%) HR 

LR = IPSS-R < 3.5
HR = IPSS-R ≥ 3.5

p < 0.01

Calabretto G, Attardi E et al Leukemia 2022 



RESULTS

77 months for h-MDS 
vs 56 months for n-MDS 

(p > 0.05)

19 months for HR h-MDS 
vs 20 months for HR n-MDS 

(p > 0.05)

125 months for LR h-MDS 
vs 74 months for LR n-MDS 

(p < 0.001)
Calabretto G, Attardi E et al Leukemia 2022 



IMMUNOPHENPTYPICAL ANALYSIS (PB and BM)
CD3+ T CELL CHARACTERIZATION

RESULTS

CLONAL EXPANSION of CD3+/CD8+/CD16±/CD56-/CD57+
cytotoxic T-cell subset in 6/12 (50%) cases 

No recurrent TCR-Vβ immunodominant expansions

BM INFILTRATION OF CYTOTOXIC T CELL 

Calabretto G, Attardi E et al Leukemia 2022 



IMMUNOPHENPTYPICAL ANALYSIS (PB and BM)
CD3- NK CELL CHARACTERIZATION

NK cell expansions in cells in 4/12 (33%) cases 
CD16HIGHCD56DIM, CD57+, CD62L-, 

restricted pattern of NK cell receptor (CD158b+, NKG2C)

RESULTS

Calabretto G, Attardi E et al Leukemia 2022 



RESULTS EVALUATION OF CLONALITY

T AND NK CELL CLONE
MUTUALLY EXCLUSIVE IN h-MDS

Calabretto G, Attardi E et al Leukemia 2022 



RESULTS EVALUATION OF STAT3 and STAT5b MUTATIONS

DIAGNOSIS OF LGLL 
Calabretto G, Attardi E et al Leukemia 2022 



RESULTS EVALUATION OF STAT3 and STAT5b MUTATIONS

NEGATIVE PROGNOSTIC ROLE?

Calabretto G, Attardi E et al Leukemia 2022 



SUMMARY

T and NK cell clone are mutually exclusive in h-MDS patients

LR h-MDS showed enrichment of NK cell subsets with restricted
patterns of NK receptors

T cytotoxic clones, with molecular findings typical of leukemic LGL
(STAT3 mutations), were prevalent in HR h-MDS patients

Clonal LGL expansion in almost all h-MDS patients



DISCUSSION

IMMUNOSUPPRESSIVE 
THERAPY?



IN our cohort, 
IST was rarely applied, 

irrespective of BM cellularity

RESULTS



IST CLINICAL TRIALS OF ATG BASED REGIMEN

ORR ranging from 25% to 80%



Stahl et al Blood Advances 2018

OS IN PATIENTS WITH MDS  TREATED WITH IST



• Hypocellular LR MDS is characterized by a better prognosis, irrespective of WHO classification;

• Despite IST is recommended for h-MDS, is still administered to exiguous proportion of LR h-MDS

cases (at least in Italy) and the choice of therapy is not influenced by BM cellularity;

• KIR/NKG2 restricted NK cell expansions are detected in LR h-MDS, whereas cytotoxic clonal T cell

populations in HR h-MDS. Prospective studies are needed to better define the prognostic roles of T

and NK subsets in h-MDS.

CONCLUSIONS



CHOICE OF THERAPY
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