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Introduction

ÅMDS is a clonal hematopoietic neoplasm

ÅPersistent unexplained cytopenia

ÅMorphologic dysplasia

ÅRisk of progression to acute myeloid leukemia

Å/ȅǘƻǇŜƴƛŀǎ ƴŜŜŘ ǘƻ ōŜ ŎƘǊƻƴƛŎ όǘȅǇƛŎŀƭƭȅ җп ƳƻƴǘƘǎύ

Å5ȅǎǇƭŀǎƛŀ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ƛŦ җмл҈ ƻŦ ǘƘŜ ŎŜƭƭǎ ŀǊŜ ŘȅǎǇƭŀǎǘƛŎ ŦƻǊ ![[ ƭƛƴŜŀƎŜǎ

ÅProof of clonality is not required for diagnosis of MDS (but is reassuring!)



More definitions

Dysplasia with the best specificity for MDS

1) Hypogranularand hyposegmendedneutrophils

2) Micromegakaryocytes

Cytopenia (valid for MDS, but also clonal cytopenia of undetermined significance-CCUS and 
MDS/MPN) is defined as

ÅAnemia = hemoglobin <12 g/dL in females / <13 g/dL in males

ÅNeutropenia = absolute neutrophil count <1.8 x 109/L

ÅThrombocytopenia = platelets <150 x 109/L
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MDS with del(5q)
MDS with low blasts and isolated 5q deletion

ÅThe diagnostic criteria have not changed from WHO4
ÅOnly applies in cases with low blast count (<5% bone marrow / <2% blood blasts)
ÅMost patients are elderly females who present with macrocytic anemia

ÅAbout 1/3 of patients have thrombocytosis

ÅThe bone marrow is normoor hypocellular with increased atypical megakaryocytes with 
characteristic morphology

ÅCytogenetics allow presence of 5q deletion +/- 1 other abnormality (not del(7q) or 
monosomy 7)

ÅPresence of SF3B1 (20%), JAK2 (6%) or TP53(18%) mutation (except multi-hit) is 
acceptable

ÅPrognosis: good







MDS with mutated SF3B1
MDS with low blasts and SF3B1mutation

Å5ƛǎǘƛƴŎǘ a5{ ǎǳōǘȅǇŜ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ƻǾŜǊ фл҈ ƻŦ a5{ ǿƛǘƘ җр҈ ǊƛƴƎ ǎƛŘŜǊƻōƭŀǎǘǎ

ÅRing sideroblasts are NOT required for diagnosis if SF3B1mutation is present

ÅOnly applies in cases with low blast count (<5% bone marrow/<2% blood blasts)

ÅWHOΥ ŘŜǘŜŎǘƛƻƴ ƻŦ җмр҈ ǊƛƴƎ ǎƛŘŜǊƻōƭŀǎǘǎ Ƴŀȅ ǎǳōǎǘƛǘǳǘŜ ŦƻǊ SF3B1mutation if not 
ŀǾŀƛƭŀōƭŜ ό²Ih ǎǳƎƎŜǎǘǎ ǘƘŜ ǘŜǊƳ ά a5{ ǿƛǘƘ ƭƻǿ ōƭŀǎǘǎ ŀƴŘ ǊƛƴƎ ǎƛŘŜǊƻōƭŀǎǘǎέύ

Å ICC : cases with ring sideroblasts but no SF3B1mutation are classified as MDS, NOS 
(regardless of the % ring sideroblasts) 

ÅCytogenetics: absence of del(5q), monosomy 7/del(7q), abnormal 3q or complex 
karyotype

ÅMutationsΥ {Cо.м ǿƛǘƘ җмл҈ ±!CΤ ŀōǎŜƴŎŜ ƻŦ Ƴǳƭǘƛ-hit TP53 or RUNX1

ÅPrognosis: very good





MDS with mutated TP53
MDS with biallelic TP53inactivaton

ÅMultiple TP53hits (multi-hit)= biallelic TP53alteration = lacks residual wild-type p53 
proteins

ÅAbout 10% of MDS patients have TP53abnormalities, among them ~2/3 are multi-hit 
alterations

ÅDetection requires gene sequencing, FISH and/or array techniques

Å Immunohistochemical staining for p53 protein accumulation can be a valuable screening 
tool

ÅStrong nuclear staining correlates withTP53mutations

ÅCorrelation with results of the molecular and cytogenetic studies is still needed to distinguish 
between a single hit and a multi-hit TP53 alteration



MDS with TP53 alterations
WHO: 

ÅMyeloid neoplasm with cytopenia, dysplasia and <20% blasts or <30% erythroblasts

Å5ŜǘŜŎǘƛƻƴ ƻŦ җ н TP53mutations 

ÅDetection of one mutation + TP53copy number loss

ÅAdditional studies needed to determine if biallelic TP53is an AML defining event
ICC

ÅMDS with Җф҈ ōƻƴŜ ƳŀǊǊƻǿ ŀƴŘ ǇŜǊƛǇƘŜǊŀƭ ōƭƻƻŘ ōƭŀǎǘǎ

Å5ŜǘŜŎǘƛƻƴ ƻŦ җ н TP53Ƴǳǘŀǘƛƻƴǎ ό±!C җмл҈ύ

ÅDetection of onemutation associated with:

ÅCytogenetic deletion of TP53locus at chromosome 17p13.1

ÅCopy-neutral loss of heterozygosity (LOH) at the 17p TP53locus

ÅIf LOH information is not available, presence of a single TP53mutation + complex 
karyotype = equivalent to multi-hit TP53



MDS with TP53 alterations

ÅCytogenetics: >90% of patients have a complex karyotype

ÅComplex karyotype with TP53deletion but no evidence of mutation does NOT 
qualify for this entity

ÅMutations: 

ÅTP53±!C җрл҈ Ƴŀȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǇǊŜǎǳƳǇǘƛǾŜ ŜǾƛŘŜƴŎŜ ƻŦ [hI ƛŦ ŀ 
constitutional TP53variant can be ruled out 

Åmonoallelic TP53 mutations appear to have a different biology and are NOT 
included in the entity

ÅPrognosis: terrible



62-year-old woman with worsening pancytopenia
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Complex karyotype with loss of chromosome 17

Sequencing: TP53 mutation with VAF 46%



87-year-old man with new pancytopenia


