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MDS and MPN entities

A MDS/MPN diseases should exhibit the combined proliferative an
dysplastic features dahe initial diagnosis

A Patients with a previously established diagnosis of MDS or MPN
evolve to a picture mimicking MDS/MPN
A Persistent monocytosis and/or leukocytosis in MDS
A Cytopenias, monocytosis, and/or new dysplastic morphology in MPN

A These changes may be a sign of disease progression or even impendin
transformation to AML, but generally do not change the diagnosis to an
MDS/MPN

AWHO 9 edition allows prior MDS or MPN for some MDS/MPN entities
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1. Dysplastic morphology
2. Ring sideroblasts Iy
3. Monocytosis

AML

Boiocchi L et al. MoBathol2013;26:20412, Bain BJ et al. AnH&matol2010;85:866, Boiocchi
L et al. HunPathol2019;86:1, Chapman J et al. MBdthol2018;31:429




Myelodysplastic/myeloproliferative neoplasms
(MDS/MPN)

Chronic myelomonocytic leukemia Chronic myelomonocytic leukemia Chronic myelomonocytic leukemia

Atypical chronic myeloid leukemia MDS/MPN with neutrophilia Atypical chronic myeloid leukemiBCR
ABL1Inegative

MDS/MPN withSF3B Inutation and

thrombocytosis MDS/MPN withSF3B Inutation and MDS/MPN with ring sideroblasts and

MDS/MPN with ring sideroblasts and thrombocytosis thrombocytosis

thrombocytosis, NOS

MDS/MPN, NOS MDS/MPN, NOS MDS/MPN, NOS

MDS/MPN with isolated i(17q)



Chronic myelomonocytic leukemia (CMML)

AMDS/MPN characterized by | ﬁ
excess production of -
monocytes

A Ineffective hematopoiesis
manifesting as one or more
cytopenias and dysplasia In
non-monocytic lineages




The diverse causes of monocytosis

Reactive Neoplastic
A Recovering bone marrow pest A CMML

chemotherapy A MDS with monocytic progression
A G-CSF therapy A MPN with monocytic progression
A Autoimmune diseases A IMML
A Sarcoidosis A AML with monocytic differentiation

A Tuberculosis, brucellosis,
leishmaniasis, viral infections

A Endocarditis

Patnaik MM et al. BJH 2014 Courtesy of Dr David Steensn



CMMLperipheral blood




CMML bone marrow aspirate smear
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CMML bone marrow biopsy
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Chronic myelomonocytic leukemia (CMML)
IcC

Cytosis Persistent monocytes n ®p%k E MY R xmm: 2F 2 ./
Cytopenia None required At least 1 cytopenia
Blasts CMML:1: <10% BM and <5% PB
CMMI:-2:10-19% BM or 59% PB or Auer rods
Morphology = None specified BM hypercellularitydue to a myeloidproliferation
often with increasednonocytes
Cases with At least one of the following: At least one of the following:
monocytesk m 1. Dysplasia 1. Dysplasia oncreased blasts
X 1G/L 2. Abnormal monocyteoartitioning* 2. Abnormal monocytemmunophenotype
3. Clonal genetic abnormality 3. Clonal genetic abnormalitivAPK m /£°2 0
Cases with  Clonal genetic abnormality arysplasia  Clonal genetic abnormalit}/APK m /£°z 0
monocytes
0.5<1 x 16/L
Exclusions CML, other MPN, MLNIKF
Subtyping DysplastifWBC <13 x 20.) andProliferative(WBCx M 0 9/E) subtgpes

*HBpms [/ 5mMn LI2ak/ 5mc yS3I aOftlaarlolfté ahm Y2y20@(Sa
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Calvo X Blood Adv. 2020;4:5285, Geyer JTRé&tibl2017;30:1213



CMML patients with dysplastic phenotype,
survival ~30 months.

CMML subgroups

A Stratification based on white blood cell count
it NBfAFTSNI GAGS GewsSy 2 ¥
i Dysplastic type: WBC count <13 X/1.O
I Differences in mutation profile and prognosis
ARAS pathway mutations more common in proliferative

A Stratification based on blast + promonocyte %
—CMML0- <504 BM blasts <204 PB blasts
I CMML:1: 0-9% BM blasts and-4% PB blasts
I CMMI:2: 1019% BM blasts or-59% PB blasts
(or any Auer rods)

CMML patients with proliferative
phenotype, median survival ~19 months.
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Schuler E et aLeukRes 2014:38:141&erveraN et al. Am Hematol2014:89:604, Ricci C et al. Clin Cancer Res 2010;16:2246



IsoligomonocyticCMML an early stage of CMML

A B
1.0 - -1 OM-CMML N=42 OS 72.02 m 1.0 - -1 O-CMML N=42 AML-FS 72.02 m
- D-CMML N=120 OS 50.37 m 1 D-CMML N=120 AML-FS 50.37 m
1 P-CMML N=42 OS 24.12m I P-CMML N=42 AML-FS 23 m
Log-rank test Log-rank test
0.8 - OM-CMML vs. D-CMML: P=.007 0.8 7 OM-CMML vs. D-CMML: P=.008
OM-CMML vs. P-CMML: P<.001 OM-CMML vs. P-CMML: P<.001
D-CMML vs. P-CMML: P<.001 D-CMML vs. P-CMML: P<.001
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Calvo X Blood Adv 2022:6:3921



CMML Genetic features
A 60-80% have normal karyotype

I Must exclude t(5;12KDGFRRIsion) in cases with eosinophilia

A Distinctive (but not specific) mutation profile
I TET2SRSE2r ASXLinutated in 8090% of cases
I RUNX1, CBL, KRAS/NRAS& other mutations also occur

I Mutations support the diagnosis, but in the absence of CMML morpholo
I NBE Of I aaAFASR a aOfz2ylf Y2y20e
I NPM1mutation or 11923 KMT2A rearrangements may occur In

monocytic proliferations mimicking CMML, and are now generally
considered to be AMHdefining in ICC/WHO5th ed

ltzyksonRJC(R013;31:2428. Courville E M&&thol2013;26:751 GoasguerdEHaematologic&2009;94:9947, Cargo Blood. 2019;133:132334



Diagnostic issues with CMML
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I Mature monocytic infiltrates
In skin, CSF, other sites

I Plasmacytoid dendritic cell
nodules
A Distinguishing blast :
equivalents (promonocytes)
from atypical monocytes
CMML:1 versus CMMR

CMML versus AML with
monocytic features




Monocyticcells

Monoblasts Promonocytes Monocytes




Blasts in CMML: Blasts and Promonocytes (blast equivalents)

Courtesy of Attilio Orazi, Texas Tech University Goasguen J et al. Haematologica 2009



Other diagnostic issues with CMML

A Always check the monocyte count before diagnosing MDS!

i New monocyte threshold of 0.5 x %D: but should document persistence
on multiple measurements over time

I Marrow monocytes often are NOT increasedefinition is based on
peripheral blood monocytes

I Dysplasia in CMML can be subtle or even absent
A Keep an eye out for other myeloid cell proliferations that may
accompany CMML in the bone marrow

I Systemic mastocytosis (may be subti@nsider CD117/tryptase staining!
ADetection of aKITmutation by NGS should prompt a-l@k for mastocytosis

I Mature plasmacytoid dendritic cell nodules (CD4+, CD56+, ©D123

Craig JW Moé&athol2020;33:1135, Geyer JT MBathol2017;30:1213, Calvo X Blood Adv 2020;4:5285






Atypical CMIBGRABLInregative(ICC)
MDS/MPN with neutrophilia (WHO"®d)

AMDS/MPN characterized by exces |
production of granulocytes 00 & x
Qs

AMarked granulocytic dysplasia ant
left-shift in blood @ |
ACan mimic CML in its b\:‘-?' e~
presentation, but Is a completely
unrelated disease 0" B0




Atypical CML definition

Al Sdzl 208 (12 a A & [0® . d A Ok 0 MEE"M
granulocytic forms
ADysgranulopoiesis in blood and marrow
AExclusion of common mimics
I CML
I Chronic neutrophilic leukemia (CNL)
I CMML
I Geneticallydefined eosinophilic neoplasms



Atypical CML peripheral blood




Atypical CML bone marrow




