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• Evaluate current guidelines to identify both cutaneous and systemic features 

of SM, and facilitate timely diagnosis and referral for systemic evaluation

• Assess the mechanism of action, efficacy, and safety data of newer and 

emerging targeted therapies for SM

• Apply multidisciplinary management strategies for patients with SM to ensure 

coordinated, comprehensive, and person-centered care

Learning Objectives

SM = systemic mastocytosis.



The Spectrum of Mast Cell-Mediated Disease



Mast Cells

TNF = tumor necrosis factor; IL = interleukin.
West PW, Bulfone-Paus S. Front Immunol. 2022;13:932090. Abbas AK, et al. Cellular and Molecular Immunology. 10th ed. Elsevier; 2021.

• Mast cell basic biology
– Bone marrow-derived
– Connective tissue vs mucosal 

• Preformed stored granule mediators
– Vasoactive mediators (eg, histamine)
– Tryptase 

• De novo synthesized arachidonic 
acid metabolites

– Cysteinyl leukotrienes (eg, LTC4)
– Prostaglandins (eg, PGD2)

• Cytokines (eg, TNF-, IL-1, IL-6)



Image source: https://static0.gamerantimages.com/wordpress/wp-content/uploads/2022/01/Aragorn-At-Council.jpg. 
Mukai K, et al. Immunol Rev. 2018;282(1):121-150.

• Sentinel cells of innate immunity

detect pathogens

• Incite, expedite, and manage or 
sculpt inflammation
– Vasodilation

– Chemoattraction

– Diapedesis

(probably more…

…a lot more)

Mast Cell Physiologic Functions



OAS = oral allergy syndrome; MCAS = mast cell activation syndrome.
Image source: https://en.wikipedia.org/wiki/File:Electromagnetic-Spectrum.svg.

A Spectrum of Mast Cell-Mediated Diseases

• Acute urticaria 

• Acute angioedema

• Allergic conjunctivitis 

and rhinitis

• Chronic urticaria 

• Chronic angioedema

• Allergic asthma

• Food allergy (>OAS)

• Cutaneous mastocytosis

• Systemic mastocytosis

– Indolent

– Aggressive

• Mast cell leukemia

• Mast cell sarcoma

Clonal

MCAS



Overview of Mastocytosis



• A clonal proliferation of mast cells

• Activating mutations in the KIT gene
– c-KIT D816V mutation in the majority of patients, but other mutations in c-KIT have 

been discovered

• Proliferation and accumulation of clonal MCs in various tissues
– Bone marrow

– Skin

– GI tract

– Liver

– Spleen

Disease Pathogenesis: Role of MCs

MCs = mast cells; GI = gastrointestinal.



Biopsies:
MPCM and MCL

MPCM = maculopapular cutaneous mastocytosis; MCL = mast cell leukemia.
Leguit RJ, et al. Virchows Arch. 2023;482(1):99-112.



World Health Organization Classification and Diagnosis
of Mastocytosis: Update 2023 and Future Perspectives

Valent P, et al. Immunol Allergy Clin North Am. 2023;43(4):627-649.



• Cutaneous mastocytosis (CM)

– Maculopapular CM (previously urticaria pigmentosa)

– Diffuse CM

– Mastocytoma of the skin

• Systemic mastocytosis (SM)
– Non-advanced

○ Indolent (ISM, 46-88% if you include BMM and SSM)

○ Bone marrow (BMM)

○ Smoldering (SSM)

– Advanced

○ Aggressive (4-13%)

○ With associated myeloid neoplasm (7.7-40%)

○ Mast cell leukemia (≤1%)

• Mast cell sarcoma (MCS)

Mastocytosis Subtypes and Prevalence

Bergstrom A, et al. Acta Oncol. 2024;63:44-50. Jorgensen MP, et al. Eur J Epidemiol. 2025;40(1):43-53.



QoL = quality of life.
Mesa RA, et al. Cancer. 2022;128(20):3691-3699.

Disease Burden and QoL Impact:
TouchStone SM Survey 2022



Mesa RA, et al. Cancer. 2022;128(20):3691-3699.

Disease Burden and QoL Impact:
TouchStone SM Survey 2022



Disease Burden and QoL Impact:
TouchStone SM Survey 2022

Mesa RA, et al. Cancer. 2022;128(20):3691-3699.



Psychological Impact

Vermeiren MR, et al. Ann Allergy Asthma Immun. 2020;124(4):373-378.e2. 



Vermeiren MR, et al. Ann Allergy Asthma Immun. 2020;124(4):373-378.e2. 

Psychological Impact



• Mastocytosis is a clonal mast cell disease

• Many of the symptoms make sense given the release from mast cells of their 
classic mediators like histamine, leukotrienes, prostaglandins, and cytokines 

• Symptoms may have a significant impact on patients, and in the extreme, 
may be life-threatening (eg, anaphylaxis)

• Psychological symptoms are prominent

Key Learning Points



SM Classification and Diagnostic Criteria



• Control of symptoms should improve QoL, function, mental health 

• Preparation for surgery, pregnancy, childbirth, vaccinations to limit 
acute reactions

Benefits of Early Diagnosis



Theoharides TC, et al. N Engl J Med. 2015;373(2):163-172.

Cutaneous
• Maculopapular CM: Papules and small red to brown plaques, (+) Darier’s sign
• Diffuse CM: Widespread erythroderma with some islands of spared uninvolved skin 
• Often telangiectasias (recall histamine is a vasoactive mediator)
• Episodic flushing, urticaria, angioedema 

Systemic
• Cardiovascular (episodic tachycardia, hypo-/hypertension, [pre]syncope)
• Respiratory (largely asthma; [+] wheezing, cough, chest tightness, dyspnea)
• GI (nausea, vomiting, bloating, cramping, abd pain, diarrhea)
• Neuro (waxing and waning “brain fog,” episodic delirium, rarely seizures)
• Osteopenia, osteoporosis

When to refer for additional workup
• If a patient with cutaneous symptoms has any systemic symptoms, check a serum tryptase 

and, if elevated, refer to allergy or hematology/oncology

Cutaneous and Systemic Features



WHO = World Health Organization; ICC = International Consensus Classification.

Classification Systems: 
WHO (2022) and ICC (2024)



World Health Organization Classification and Diagnosis
of Mastocytosis: Update 2023 and Future Perspectives

Valent P, et al. Immunol Allergy Clin North Am. 2023;43(4):627-649.



Valent P, et al. Immunol Allergy Clin North Am. 2023;43(4):627-649.

World Health Organization Classification and Diagnosis
of Mastocytosis: Update 2023 and Future Perspectives



Valent P, et al. Immunol Allergy Clin North Am. 2023;43(4):627-649.

World Health Organization Classification and Diagnosis
of Mastocytosis: Update 2023 and Future Perspectives



WHO B-Findings and C-Findings

Valent P, et al. Immunol Allergy Clin North Am. 2023;43(4):627-649.



Valent P, et al. Immunol Allergy Clin North Am. 2023;43(4):627-649.

WHO B-Findings and C-Findings



ICC Diagnostic Criteria

Leguit RJ, et al. Virchows Arch. 2023;482(1):99-112.



ICC B-Findings and C-Findings

Leguit RJ, et al. Virchows Arch. 2023;482(1):99-112.



Valent P, et al. J Allergy Clin Immunol Pract. 2024;12(12):3250-3260.e5.

Harmonized International Guidelines



Harmonized International Guidelines

Valent P, et al. J Allergy Clin Immunol Pract. 2024;12(12):3250-3260.e5.



Harmonized International Guidelines

Valent P, et al. J Allergy Clin Immunol Pract. 2024;12(12):3250-3260.e5.



Harmonized International Guidelines

Valent P, et al. J Allergy Clin Immunol Pract. 2024;12(12):3250-3260.e5.



• C-KIT mutations

• Clinical relevance of B- and C-findings 

• The International Prognostic Scoring System for Mastocytosis (IPSM)

• Mutation-Adjusted Risk Score (MARS)

• Global Prognostic Score (GPS) 

• Mayo Alliance Prognostic System (MAPS) 

Diagnostic Criteria and Risk Stratification



• The most common c-KIT mutation by far is the D816V mutation, but the 
frequency of this mutation differs depending on the subtype of mastocytosis

– Of all patients with SM, 80% have D816V

– Of adults with ISM or ASM, 93% have D816V

– <1% of patients have another D816 mutation 

– <3% of patients have a non-816 mutation in c-KIT

– 5-10% of patients may have no c-KIT mutation at all (AKA wild-type c-KIT)

• But in MCL, only 46-68% of patients have KIT D816V

• And in MCS, only 7% of patients have KIT D816V, while 21% have other KIT 
mutations

C-KIT Mutations

Leguit RJ, et al. Virchows Arch. 2023;482(1):99-112.



Leguit RJ, et al. Virchows Arch. 2023;482(1):99-112.

Prognostically
• Having ISM with 0-1 “B”s and 0 “C”s is associated with a normal lifespan
• Having SSM with 2 “B”s and 0 “C”s is associated with a shorter lifespan, 

but not as severe as…
– Having ASM, implying any “C”s (1), in which lifespan is ≈3.5-5.8 years

Workup, Monitoring, and Treatment
• ISM/SSM (no or limited B-findings, no C-findings)

– Observation or clinical trial for asymptomatic patients
– Symptom-directed therapy for mast cell mediator symptoms
– Annual surveillance with assessment of symptom burden
– No indication for cytoreductive therapy

• ASM (≥1 C-finding)
– Cytoreductive therapy is indicated to reverse organ dysfunction

Clinical Relevance of B- and C-Findings



Sperr WR, et al. Lancet Haematol. 2019;6(12):e638-e649.

The International Prognostic Scoring 
System for Mastocytosis (IPSM)



The International Prognostic Scoring 
System for Mastocytosis (IPSM)

Sperr WR, et al. Lancet Haematol. 2019;6(12):e638-e649.



Jawhar M, et al. J Clin Oncol. 2019;37(31):2846-2856.

Mutation-Adjusted Risk Score (MARS)



MARS

Jawhar M, et al. J Clin Oncol. 2019;37(31):2846-2856.



Muñoz-González JI, et al. Lancet Haematol. 2021;8(3):e194-e204.

Global Prognostic Score (GPS) 



Mayo Alliance Prognostic System (MAPS) 

Pardanani A, et al. Blood Adv. 2018;2(21):2964-2972.



Bolognia JL, et al. Dermatology. 5th ed. Elsevier; 2024.

Visual Aids to Facilitate SM 
Identification among Dermatologists



Bolognia JL, et al. 
Dermatology. 5th ed. 
Elsevier; 2024.

Visual Aids to Facilitate SM 
Identification among Dermatologists



• We now have harmonized diagnostic criteria and definitions 

• B-findings and C-findings affect diagnosis, prognosis, and workup/treatment

• There are multiple prognostic tools

• There is a range of dermatologic manifestations in children and adults

Key Learning Points



Current and Emerging Therapies for SM



Image source: https://en.wikipedia.org/wiki/Ludwig_Wittgenstein.

National Comprehensive Cancer Network® (NCCN®) Clinical 
Practice Guidelines in Oncology for Systemic Mastocytosis

NCCN Clinical Practice Guidelines in Oncology 

(NCCN Guidelines®) for Systemic Mastocytosis V.1.2026. 

© National Comprehensive Cancer Network, Inc. 2026. 

All rights reserved. Accessed February 17, 2026. 

To view the most recent and complete version 
of the guideline, go online to NCCN.org. 

NCCN makes no warranties of any kind 

whatsoever regarding their content, use, or 

application, and disclaims any responsibility for 

their application or use in any way.



ASA = aspirin; IFN = interferon.
Referenced from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Systemic Mastocytosis V.1.2026. © National 
Comprehensive Cancer Network, Inc. 2026. All rights reserved. Accessed February 17, 2026. To view the most recent and complete version 
of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use, or application, and 
disclaims any responsibility for their application or use in any way.

Acute Flares

If anaphylaxis, then epi! 

Chronic Symptoms

Anti-mast cell mediators: H1 and H2 antihistamines (eg, cetirizine 10-20 

mg PO twice daily; famotidine 20 mg PO twice daily)

Anti-leukotriene receptor (montelukast)

Leukotriene generation blockers (ASA, zafirlukast)

Mast cell stabilizers: Cromolyn sodium (GI), ketotifen, omalizumab

Cytoreduction: Avapritinib, midostaurin, cladribine, pegylated INF-2

Cutaneous Management and Monitoring

NCCN Guidelines®: First- and Later-Line Care



Carpio-Escalona LV, et al. J Investig Allergol Clin Immunol. 2025;35(5):328-340.

C-KIT 

Receptor

Structure

and Function



• Since the c-KIT receptor drives
activation, migration,
development, and…

• Some mutations increase receptor
kinase activity, then…

• The obvious strategy is to block 
that kinase

Doing so should prevent both acute 
exacerbations and limit chronic 
symptoms

Mechanism of TKIs and Their Role in Treatment

TKIs = tyrosine kinase inhibitors.
Bolognia JL, et al. Dermatology. 5th ed. Elsevier; 2024.



• Approved agent

– Avapritinib: Indications and clinical trial data

• Investigational therapeutics for ISM and AdvSM

– Elenestinib

– Bezuclastinib

– Ripretinib

– BLU-808

• Treatment-related adverse events

Available and Emerging TKIs



Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.

Phase 2 PIONEER Study



Avapritinib for ISM

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



Avapritinib for ISM

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



Avapritinib for ISM

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



Avapritinib for ISM

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



Avapritinib for ISM

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



Avapritinib

Safety Summary:

PIONEER 2

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



Avapritinib for ISM: Treatment-Related Adverse Events

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



Avapritinib

All-Cause 

Serious

Adverse

Events (SAEs):

PIONEER 2

Gotlib J, et al. NEJM Evid. 2023;2(6):EVIDoa2200339.



CNS = central nervous system; GIST = gastrointestinal stromal tumor.
Costanzo G, et al. Curr Opin Allergy Clin Immunol. 2025;25(4):277-292.

• Elenestinib = a new-generation KIT D816V inhibitor 

• Bezuclastinib = a new-generation inhibitor of KIT with mutations in exons 9, 
11, 17, and 18, including, D816V; limited CNS penetration

• Ripretinib = a type II switch-pocket control inhibitor (approved for and used in 
patients with advanced GIST) that antagonizes KIT with exon 17 mutations, 
including D816V

• BLU-808 = a small-molecule wild-type (wt) KIT inhibitor

• Each of these agents is showing promise for treatment of systemic 
mastocytosis in Phase 1 and 2 trials

Investigational Therapeutics for ISM and AdvSM



Costanzo G, et al. Curr Opin Allergy Clin Immunol. 2025;25(4):277-292.



• Avapritinib is proven and approved for ISM

– Avapritinib provided sustained and durable improvements in skin
manifestations of indolent SM after a median follow-up of 3 years

• Avapritinib is generally well-tolerated and safe

• A number of KIT inhibitors, specific for wt or mutant KIT, are on the way

Key Learning Points 



Multidisciplinary Management of SM



• Understanding the full spectrum of disease for early identification
– (You are the vanguard at the border and at first encounter!)

• Recognizing cutaneous clues to systemic disease
– (You have the trained eyes and mind!)

• Patient education and shared decision-making strategies

• Timely referral and coordinated care
– Primary care, hematology, allergy/immunology,
maternal/fetal medicine, anesthesiology, 
psychiatry, etc

Role of the Dermatologist in 
Diagnosis and Risk Stratification

Image source: https://screenrant.com/lotr-movies-council-elrond-changes-hurt-book-fate-theme-explainer/.



Image sources: https://askmiddlearth.tumblr.com/post/44766092094/aragorn-the-tracker; 
https://en.wikipedia.org/wiki/Aragorn.

• Mastocytosis is complex

• The symptoms appear in a
number of organ systems

• It’s reasonable to coordinate 
efforts among specialists and
other caregivers

• It’s, therefore, a team effort

• You’re the scout, ranger, and
rightful monarch of your domain, 
as well as a member of the team

Key Learning Points



Thank You
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