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Current classifications of haematolymphoid tumours: WHO and ICC (2022 online v.)



Myelodysplastic condition: definition of RCC pattern

Rudelius M. et al., Virchows Archiv 2023



RCC pattern in bone marrow biopsy
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RCC pattern is not specific
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Final diagnosis need an integrated approach
(clinical, histological, molecular) 



Dinstinction between primary and secondary neoplasms

WHO (Adult) Classification ICC ClassificationWHO (Pediatric) Classification



Hematologic neoplasms with germline predisposition

Rudelius M. et al., Virchows Archiv 2023

• Baseline 
dyshematopoiesis (must 
be differentiated from 
overt MDS)

• May have variable clinical
/ morphological
expressivity and risk of 
progression

Clinico-pathological-
molecular follow-up
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GATA2 deficiency – associated somatic alterations and progression

Hypoplastic and/or low-
grade MDS

Overt transformation 
Largeaud L et al., 
Haematologica. 2023

Morphological
findings

Baseline features



SAMD9L mut
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Possible outcomes:
• Stable disease
• Remission
• High risk / 

progression

Sahoo SS et al., Nat Med. 2021

SAMD9/SAMD9L syndrome associated somatic alterations and somatic genetic rescue

Clinical implications



Fanconi Anemia (IBMFS)

Shwachman-Diamond 
syndrome (IBMFS) GlyAMPO

GlyA
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When to consider MDS progression in patients with germline predisposition?

Rudelius M. et al., Virchows Archiv 2023



Classification of primary MDS

WHO (Adult) Classification ICC ClassificationWHO (Pediatric) Classification



• Childhood myelodysplastic neoplasm with low
blasts (cMDS-LB) (blasts <5% BM, <2% PB)

- cMDS-LB, hypocellular (Acceptable: refractory
cytopenia of childhood)

- cMDS-LB-NOS*

• Childhood myelodysplastic neoplasm with
increased blasts (cMDS-IB) (≥ 5% and < 20% in BM
and/or ≥ 2% and < 20% in PB)

• Refractory cytopenia of childhood (RCC) 
(blasts <5% BM, <2% PB)

• Myelodysplastic syndrome (NOS)*

• MDS with excess blasts (MDS-EB) (≥ 5% 
and < 20% in BM and/or ≥ 2% and < 20% 
in PB)

*pediatric MDS without excess blasts that do not present with the histomorphological pattern of RCC; cases with monosomy 7 
and del(7q) in the absence of cytopenia and/or dysplasia

WHO (Adult) Classification ICC Classification



cMDS-LB / RCC  - Essential criteria

• Persistent cytopenia (≥1 lineage)

• Dysplastic changes in at least two hematopoietic lineages or in ≥ 10% of cells in one lineage 
(main dd with severe aplastic anemia - SAA) (histological pattern of RCC in about 80% of cases)

• No blast excess

• At least one of the following two criteria: 
(1) detection of clonal cytogenetic and/or molecular abnormality
(2) exclusion of other causes of cytopenia (non-neoplastic - infection, metabolic

disorders, autoimmune diseases - and germline mutations)



Childhood myelodysplastic neoplasm with increased blasts (cMDS-IB) – Diagnostic criteria

• Cytopenia (≥1 lineage)

• Dysplasia (≥1 lineage)

• ≥ 5% and < 20% blasts in BM and/or ≥ 2% and < 20% blasts in PB

• Exclusion of Down Syndrome and Juvenile myelomonocytic leukaemia

• Exclusion of acute myeloid leukaemia (AML) with defining genetic abnormalities (and with 
current <20%  threshold for diagnosis, i.e. NPM1mut, KMT2A-r, bi-allelic CEBPAmut, multi-hit 
TP53), crucial for therapy decision

• Desirable: clonal cytogenetic and/or molecular abnormality (more frequently than cMDS-LB -
commonly in RAS pathway)



CD117CD71CD61
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Myeloid neoplasm post cytotoxic therapy – a different group



Juvenile myelomonocytic leukemia – a distinct pediatric entity

JMML subtypes:

• PTPN11-mutated
• NRAS-mutated
• KRAS-mutated
• RRAS, RRAS2, RIT-mutated
• JMML in neurofibromatosis type 1
• JMML in children with CBL syndrome

• Fusion-driven JMML (ALK, PDGFRB, ROS1, FLT3, 
and PDGFRA)

• JMML-like disorders in children with Noonan 
syndrome

• JMML (PTPN11, NRAS, KRAS, RRAS, NF1, 
CBL)

• JMML-like (ALK, ROS1, FIP1L1::RARA, 
CCDC88C::FLT31 rearrangements)

• Noonan syndrome–associated 
myeloproliferative disorder



Juvenile myelomonocytic leukemia – diagnostic criteria

WHO (Adult) Classification ICC Classification



Juvenile myelomonocytic leukemia – diagnostic criteria

WHO (Adult) Classification ICC Classification

X

(Monosomy 7 or any other chromosomal abnormality (WHO 4th ed.)  ----> Removed)



Acknowledgements:

Rita Alaggio, Rita De Vito, Sabrina Rossi, Alessandra 
Stracuzzi, Francesca Diomedi, Paola Francalanci, 
Silvia Vallese, Emma Rullo, Francesca Arienzo, 
Isabella Giovannoni, Sabina Barresi, Chantal 

Tancredi


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24

