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AMDS is a clonal hematopoietic neoplasm

APersistent unexplained cytopenia

AMorphologic dysplasia

ARisk of progression to acute myeloid leukemia
Al 802LISYAla yYySSR (2 0S OKNRYAO o0
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A Proof of clonality is not required for diagnosis of MDS (but is reassuring!)
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Dysplasia with the best specificity for MDS

1) Hypogranulaandhyposegmendeaeutrophils

2) Micromegakaryocytes

Cytopenia (valid for MDS, but also clonal cytopenia of undetermined signifi€dés and
MDS/MPN) is defined as

AAnemia = hemoglobin <12 g/dL in females / <13 g/dL in males
ANeutropenia = absolute neutrophil count <1.8 /10
AThrombocytopenia = platelets <150 x°A0
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Table 3. Classification and defining features of myelodysplastic neoplasms (MDS).

Blasts Cytogenetics Mutations
MDS with defining genetic
abnormalities
MDS with low blasts and isolated <5% BM and <2% PB 5q deletion alone, or with 1 other
5q deletion (MDS-5q) abnormality other than monosomy 7
or 7q deletion
MDS with low blasts and SF3B7 Absence of 5q deletion, monosomy 7,  SF3B1
mutation® (MDS-SF3B1) or complex karyotype
MDS with biallelic TP53 inactivation ~ <20% BM and PB Usually complex Two or more TP53 mutations, or 1
(MDS-biTP53) mutation with evidence of TP53 copy

number loss or cnLOH

MDS, morphologically defined
MDS with low blasts (MDS-LB) <5% BM and <2% PB
MDS, hypoplastic® (MDS-h)
MDS with increased blasts (MDS-IB)
MDS-IB1 5-9% BM or 2-4% PB

MDS-IB2 10-19% BM or 5-19%
PB or Auer rods

MDS with fibrosis (MDS-f) 5-19% BM; 2-19% PB

“Detection of >15% ring sideroblasts may substitute for SF3B7 mutation. Acceptable related terminology: MDS with low blasts and ring sideroblasts.
By definition, <25% bone marrow cellularity, age adjusted.
BM bone marrow, PB peripheral blood, cnLOH copy neutral loss of heterozygosity.
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Dysplastic BM and PB
lineages Cytopenias Cytoses* Blasts Cytogenetics®*** | Mutations
Any, except
MDS with ANy, excep SF3B1 (210%
_ <5% BM isolated del(5q), - _
mutated Typically 51 0 7/del(7q) VAF), without
SF3B1 (MDS- | >1¢ ) <2% PB b multi-hit TP53, or
° abn3q26.2, or
SF3B1) RUNX1
complex
MDS with
del(5q), with u _
del(5q) Typically Thrombocytosis | <>% BM (5a) VI EP Any, except multi-
>1¢ 21 allowed to 1 additional, hit TP53
d
[MDS- = <2% PB except -7/del(7q)
del(5q)]
MDS, NOS :
’ <5% BM 7/del(7q) or Any, except multi-
i 0 21 0 hit TP53 or SF3B1
without <29% B¢ complex 100
dysplasia (210% VAF)
MDS, NOS Any, except not Any, except multi-
. <5% BM ’ hit TP53;not
- with single | 1 >1 0 meeting criteria T
lineage <29% PB¢ for MDS-del(5q) meeting criteria
dysplasia for MDS-SF3B1
MDS, NOS Any, except multi-
- <5% BM Any, exceptnot | i 7p53 ; not
- with >2 >1 0 meeting criteria T
multilineage <2% PB¢ for MDS-del(5q) meeting criteria
dysplasia for MDS-SF3B1
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MDS with
Typically 5-9% BM, Any, except multi-
excess blasts . 21 0 Any _
(MDS-EB) 21 2-99% PBd hit TP53
Any, except
Typically 10-19% BM | Any, except AML- y P
MDS/AML 21 0 . ¢ NPM1, bZIP
21°¢ or PB¢ defining
CEBPA or TP53

®Cytoses: Sustained white blood count 213 x 10°/L, monocytosis (0.5 x 10°/L and >10% of leukocytes), or platelets >450 x 10°/L; thrombocytosis
is allowed in MDS-del(5q) or in any MDS case with inv(3) or t(3;3) cytogenetic abnormality.

PBCR::ABL1 rearrangement or any of the rearrangements associated with myeloid/lymphoid neoplasms with eosinophilia and tyrosine kinase
gene fusions exclude a diagnosis of MDS, even in the context of cytopenia.

‘Although dysplasia is typically present in these entities, it is not required.

dAlthough 2% PB blasts mandates classification of an MDS case as MDS-EB, the presence of 1% PB blasts confimed on two separate occasions
also qualifies for MDS-EB.

*For pediatric patients (<18 years), the blast thresholds for MDS-EB are 5-19% in BM and 2-19% in PB, and the entity MDS/AML does not apply.

fAML-defining cytogenetics are listed in the AML section.
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Table 21. Myeloid neoplasms with mutated TP53

Type Cytopenia  Blasts Genetics
MDS with mutated Any 0-9% bone marrow and Multi-hit TP53 mutation?, or TP53
TP53 blood blasts mutation (VAF >10%) and complex

karyotype often with loss of 17p®

MDS/AML with Any 10-19% bone marrow or  Any somatic TP53 mutation (VAF
mutated TP53 blood blasts >10%)
AML with mutated Not >20% bone marrow or Any somatic TP53 mutation (VAF
TP53 required blood blasts or meets >10%)

criteria for pure
erythroid leukemia

*Defined as two distinct TP53 mutations (each VAF >10%) OR a single TP53 mutation with either 1) 17p deletion on
cytogenetics; 2) VAF of >50%; or 3) Copy-neutral loss of heterozygosity (LOH) at the 17p TP53 locus.

°If TP53 locus LOH information is not available
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MDS with del(5q) W
MDS with low blasts and isolated 5q deletion

A The diagnostic criteria have not changed from WHO4
A Only applies in cases with low blast count (<5% bone marrow / <2% blood blasts)

A Most patients are elderly females who present with macrocytic anemia
A About 1/3 of patients have thrombocytosis

A The bone marrow isormoor hypocellular with increased atypical megakaryocytes witt
characteristic morphology

A Cytogenetics allow presence of 5q deletion *bther abnormality (not del(7q) or
monosomy 7)

A Presence 08F3B120%)JAKZ6%) ofTP5318%) mutation (except multiit) is
acceptable

A Prognosis: good
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MDS with mutayesB1 ,i_n.y-_o
MDS with low blastSaAG&ditation
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A Ring sideroblasts are NOT required for diagnoS&#B utation is present
A Only applies in cases with low blast count (<5% bone marrow/<2% blood blasts)

BMRleY RSGSOGA2Yy 27F xwmp: NR ySF3BANUtRISNTRG { | &
At o0t S 021 h adzZadsSada UKS USNY a ab/{
[[efe: cases with ring sideroblasts but 863Bnutation are classified as MDS, NOS
(regardless of the % ring sideroblasts)

A Cytogeneticsabsence of del(5q), monosomy 7/del(7q), abnormal 3¢ or complex
karyotype

A MutationsY { Co. M @A 0K xmE>-hitIPS8Ar RUNXR SY OS 2 7F
A Prognosis: very good
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MDS with mutZiefl? '7‘
MDS with biall&g#aBactivaton

A Multiple TP53hits (multi-hit)= biallelicTP53alteration = lacks residual wilype p53
proteins

A About 10% of MDS patients hav@®53abnormalities, among them ~2/3 are multit
alterations

A Detection requires gene sequencing, FISH and/or array techniques

A Immunohistochemical staining for p53 protein accumulation can be a valuable screer
tool

A Strong nuclear staining correlates witl?53mutations

A Correlation with results of thenolecular and cytogenetic studies is still needed to distinguish
between a single hit and a muhit TP3 alteration
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A Myeloid neoplasm with cytopenia, dysplasia a@d% blasts or <30% erythroblasts
A5 S0 S Ol ABP¥3An@ationsk H
A Detection of one mutation ¥P53copy number loss

A Additional studies needed to determine if biallelie53s an AML defining event

0

AMDSwithbKdi™> 02y S YI NNB G | YR LISNRALIKSNIt of 2
AS5SUSOUABPY3YdziEl kA RBY A O0x! C XMJE:0
A Detection of onemutation associated with:

A Cytogenetic deletion ofP53ocus at chromosome 17p13.1

A Copyneutral loss of heterozygosity (LOH) at the TR53ocus

A If LOH information is not available, presence of a sili§&3mutation + complex
karyotype = equivalent to muthit TP53
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A Cytogenetics: >90% of patients have a complex karyotype

AComplex karyotype witiflP53deletion but no evidence of mutation does NOT
gualify for this entity

A Mutations:
ATP53t! C xpJ/E>: Yl & 0S O2YyaARSNBR LING A dzy
constitutionalTP53variant can be ruled out

AmonoallelicTP53mutations appear to have a different biology and are NOT
Included in the entity

A Prognosis: terrible

SOLAHP23.COM.BR err @ SaEm:

CORDATI R (O e  rine
K N e oRtases  AstraZeneca 2 (O NOVARTIS pnssen)’ Q".‘ e Dako




, 62-yearold woman with worsening pancytopenia_ I,'
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87-yearold man with new pancytopeni ',r
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