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•Recognition and diagnosis of SM

• SM Classification

•Treatment in SM by subtype

•Evolving treatments and the importance of multidisciplinary care



Where do mast cells come 
from?

What are their functions?



Chia SL, et al., Immunol Rev, 2023
Gao J, Immunol Rev , 2025

Scadden, D.T. Stem Cells, 2024 



HSPC’s, also known as stem cells
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How do we formally diagnose 
mast cell disorders?

How are they subclassified?



NCCN., Systemic Mastocytosis, 2025

Clinical characteristics and 
presenting data:

• Suspected mast cell 
over-activation

• Elevated serum tryptase 
Mastocytosis in the skin 
(MIS) in an adult without 
prior SM

Conduct biopsy of marrow or 
extracutaneous tissue

• Comprehensive myeloid genomic 
and/or transcriptomic profiling, 
including for KIT D816V

• FIP1L1::PDGFRA if concurrent 
eosinophilia

• Mast cell characterization by 
immunophenotyping or IHC 

Proceed to 
subclassify mast 

cell disorder 
utilizing 

standardized 
diagnostic criteria 

for SM



NCCN., Systemic Mastocytosis, 2025
Rets and T.I. George, Int J Lab Hematolo, 2026

Major Dense multifocal aggregates of at least 15 mast cells in sampled tissue

Minor Atypical morphology in >25% of biopsied tissue 

Aberrant expression of ≥1 of CD2, CD25 or CD30

KIT D816V mutation identified in tissue or peripheral blood

**Serum tryptase of >20 ng/mL

**If SM-AHN is absent
**In the presence of HⱭT; adjust the tryptase level by dividing tryptase by gene copy number

WHO 5th Ed ICC

1 major + 1 minor 1 major

≥3 minor ≥3 minor

Diagnostic Criteria for SM



NCCN., Systemic Mastocytosis, 2025

Clinical characteristics and 
presenting data:

• Suspected mast cell 
over-activation

• Elevated serum tryptase 
Mastocytosis in the skin 
(MIS) in an adult without 
prior SM

Conduct biopsy of marrow or 
extracutaneous tissue

• Comprehensive myeloid genomic 
and/or transcriptomic profiling, 
including for KIT D816V

• FIP1L1::PDGFRA if concurrent 
eosinophilia

• Mast cell characterization by 
immunophenotyping or IHC 

Proceed to 
subclassify mast 

cell disorder 
utilizing 

standardized 
diagnostic criteria 

for SM

KIT WT with normal 
cellular morphology 
+ immunophenotype

Consider alternate 
diagnoses, including 

peripheral MCAS

CD2/CD25/CD30+ or 
KIT D816V but 

normal morphology
 

MMAS

Isolated MIS not 
meeting WHO/ICC

Cutaneous 
Mastocytosis (CM)

≥3 minor criteria, 1 
major + 1 minor 

(WHO) or 1 major 
(ICC)

Systemic 
Mastocytosis (SM)



How do we further subclassify 
systemic mastocytosis?

What are the therapeutic 
implications of this process?



Valent P et al.,., Hemasphere, 2021
NCCN., Systemic Mastocytosis, 2025

Systemic Mastocytosis 
(SM) confirmed

Non-advanced SM Advanced SM

iSM BMM SSM SM-AHN ASM MCL

WHO 5th Ed ICC

High mast cell burden by BM% 
(≥30), tryptase (≥200 ng/mL), KIT 
VAF (≥10%) in BM or PBMC’s

>30% mast cells by BMBx AND 
tryptase >200 ng/mL

Myeloproliferation or dysplasia Cytopenia(s) not d/t C findings

Hepatomegaly, splenomegaly or 
LAD without end-organ damage

Hepatomegaly without impaired 
liver function, splenomegaly

B-Findings C-Findings

� ≥1 cytopenia (ANC <1000, 
Hgb <10, Plts <100)

� Hepatic, splenic or 
gastrointestinal 
dysfunction

� Large bone osteolysis 
(>20 mm), fracture or 
pain



Indolent systemic mastocytosis (iSM)

Criteria:
� SM
� +/- skin lesions
� ≤1 B-finding
� iSM with no skin lesions: ≤1 

B-finding and/or tryptase >125 
ng/mL

Valent P et al.,., Hemasphere, 2021
NCCN., Systemic Mastocytosis, 2025

B van Anrooij, Allergy, 2016

Key considerations:

� Conduct baseline DEXA scan

� Carry 2 epinephrine autoinjectors

� Counsel patients on trigger 
avoidance and assess QOL utilizing 
MSAF

Management paradigm (clinical trial preferred):

iSM

Observe

Avapritinib if plts 
>50 x109/L

-SXS

+SXS

Continue along with supportive 
measures if well-tolerated

Consider cladribine, midostaurin, 
IFN on progression



Smoldering Systemic Mastocytosis (SSM)

Key considerations:

� Conduct baseline DEXA scan

� Carry 2 epinephrine autoinjectors

� Counsel patients on trigger 
avoidance and assess QOL utilizing 
MSAF

Management paradigm (clinical trial preferred):

SMM

Observe

Avapritinib if plts 
>50 x109/L

-SXS

+SXS

Continue along with supportive 
measures if well-tolerated

Consider cladribine, midostaurin, 
IFN on progression

Criteria:

� SM

�≥2 B-findings

�C findings absent

Valent P et al.,., Hemasphere, 2021
NCCN., Systemic Mastocytosis, 2025

B van Anrooij, Allergy, 2016



Bone Marrow Mastocytosis (BMM)
Criteria:
� SM
� Skin lesions absent
� B-findings absent
� Tryptase <125 ng/mL
� EM SM absent

Key considerations:

� Conduct baseline DEXA scan

� Carry 2 epinephrine autoinjectors

� Counsel patients on trigger 
avoidance and assess QOL utilizing 
MSAF

Important Notes:

� The ICC classifies BMM as an iSM subtype

� Generally, this is a more favorable-risk variant

�Management follows the iSM/SMM paradigm
Valent P et al.,., Hemasphere, 2021

NCCN., Systemic Mastocytosis, 2025
B van Anrooij, Allergy, 2016



Knowing that the management 
of iSM, SMM and BMM is 

similar…

How do we manage the more 
aggressive SM variants?



Pardanani A, Am J Hematol, 2023



Aggressive Systemic Mastocytosis (ASM)

Criteria:

� SM

�≥C finding

Valent P et al.,., Hemasphere, 2021
NCCN., Systemic Mastocytosis, 2025

Key considerations:

� Conduct baseline DEXA scan

� Carry 2 epinephrine autoinjectors

� Counsel patients on trigger 
avoidance and assess QOL utilizing 
MSAF

ASM
Avapritinib if plts 

>50 x109/L

Management paradigm (clinical trial preferred):

Consider midostaurin, cladribine, peg-interferon alfa 2a as 
alternative frontline/second-line options. Imatinib in select 
pts: KIT D816V-negative + FIP1L1::PDGFRA + eosinophilia

Consider referral for 
alloHSCT

Response to 
therapy Adequate 

PS

Poor response or 
Tolerance



Systemic Mastocytosis with an Associated 
Hematologic Neoplasm (SM-AHN)
Criteria:

� SM

�WHO-defined 
hematologic malignancy

Key considerations:

� Conduct baseline DEXA scan

� Carry 2 epinephrine autoinjectors

� Counsel patients on trigger 
avoidance and assess QOL utilizing 
MSAF

SM-AHN

Management paradigm (clinical trial preferred):

Valent P et al.,., Hemasphere, 2021
NCCN., Systemic Mastocytosis, 2025

Treat AHN + SMSM-AHN
Requires 
priority

Referral for alloHSCT

SM-
Requires 
priority

(C symptoms)

Treat essentially 
as ASM

Continue SM tx; 
consider alloHSCT

AHN now 
requiring 
therapy



What is the breakdown amongst 
hematologic neoplasms?

• Study:
� 580 patients
� Single-institution
� Stratified by WHO SM criteria

• Key Findings:
� Amongst 199 pts with SM-AHN:

� 178 myeloid (89.4%)

� 21 lymphoid (10.6%)

� OS: MPN>MDS/MPN>MDS=CMML> AML

• Takeaways in SM-AHN:
� Myeloid more common, subtype varies
� Lymphoid neoplasms in SM-AHN fare 

better than myeloid

Tefferi A, Am J Hematol, 2018



Mast cell leukemia (MCL)

Criteria:

� SM

� ≥20 mast cells on BM

� Peripheral mast cell percentage is 
more variable

Valent P et al.,., Hemasphere, 2021
NCCN., Systemic Mastocytosis, 2025

Key considerations:

� Conduct baseline DEXA scan

� Carry 2 epinephrine autoinjectors

� Counsel patients on trigger 
avoidance and assess QOL utilizing 
MSAF

MCL

Management paradigm (clinical trial preferred):

Consider AML-directed 
multi-agent chemotherapy 
incorporating cladribine or 

midostaurin. Avapritinib may be 
utilized if plts >50 x109/L

Referral for alloHSCT
Adequate response

Administer cladribine, 
midostaurin or AML-directed 

therapy if not given previously

Inadequate response 
or

Progression to AML



Farmer, I., Radia, D.H., Curr Hematol Malig Rep, 2024.



Takeaways

•Recognition of SM is complex and may be recognized by many specialists 
outside of Hematology

•Management is:
�Multidisciplinary
� Nuanced
� Evolving as clonal architecture evolves

•Enroll patients on clinical trials whenever possible
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Thank you!


