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Objective: 

 

Systemic mastocytosis (SM) is a myeloproliferative disorder characterized by symptoms of mast 

cell (MC) activation and/or organ dysfuction related to MC tissue accumulation. Treatment of 

this condition is evolving as our understanding of the pathophysiology of the disease advances. 

This paper aims to highlight novel and experimental therapies for SM. 

 

Data Sources: 

 

PubMed literature search and ClinicalTrials.gov. 

 

Study Selections: 

 

Peer-reviewed studies involving therapies for SM was included. There was a particular focus on 

preclinical and clinical trial studies. 

 

Results: 

 

SM presents with a wide range of symptoms including symptoms of mast cell activation such as 

anaphylaxis, urticaria, diarrhea as well as organ failure secondary to aggressive tissue 

infiltration. Treatment of the disease is dependent on the variant; patients with aggressive disease 

warrant advanced therapies and a higher tolerance of adverse effects. As our understanding of 

the disease has advanced, several novel therapeutic options have emerged. These include 

tyrosine kinase inhibitors directed at the KIT protein and targeted monoclonal antibodies which 

decrease MC activation or reduce mast cell burden. There are a variety of new medications under 

development which will revolutionize treatment for patients with SM. 

 

Conclusion: 

 

Current treatment options for SM have inherent limitations and, in many cases, unacceptable side 

effects. As our molecular understanding of the disease advances, novel and experimental 

therapies are changing treatment paradigms of the disease. 

 

Introduction:  

Mast cells (MC) are tissue resident granulocytes that play a critical role in host defense. 

They are armed with a variety of innate receptors and serve to identify danger and alert 

the immune system.1 Disorders involving mast cells primarily occur due to accumulation 

of mast cells and/or excessive activation of MCs.2  
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Mastocytosis is a myeloproliferative disorder characterized by accumulation of MCs in 

various organs.3 The disease is driven by activating mutations in the KIT protein – 

classically KIT p.D816V.4 Mastocytosis is divided into cutaneous and systemic forms. 

Systemic mastocytosis has multiple subtypes (variants) classified by degree of organ 

infiltration. Disease severity ranges from indolent systemic mastocytosis which is 

associated with an normal life expectancy to mast cell leukemia which is invariably fatal 

at present.5  

 

In non-advanced variants, symptoms of mastocytosis are related to direct activation of 

MCs and release of mediators.6 MCs release a variety of bioactive mediators including 

tryptase, histamine, prostaglandins, leukotrienes, and many others.7 Several mediators 

such as tryptase and histamine are preformed, while others such as prostaglandin are 

rapidly synthesized from arachidonic acid upon MC activation.8 In the case of advanced 

SM, symptoms such as organ failure are related to increased burden and tissue 

infiltration of MCs.9 

 

For many years, treatment of mastocytosis was largely symptomatic and focused on 

mediator-release related symptoms. Treatment of the advanced variants of 

mastocytosis include anti-mediator therapy and cytoreductive therapy due to the 

mortality associated with MC infiltration and organ dysfunction/failure. However, 

standard therapy does not eliminate symptoms in many patients. Further, cytoreductive 

therapy does not sufficiently target MCs and is associated with side effects which may 
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be unacceptable to many patients. There is clearly an unmet need for targeted 

therapies with a favorable side effect profile. 

 

Our understanding of the molecular and pathophysiologic characteristics of 

mastocytosis is rapidly advancing. This has led to the development of multiple targeted 

therapies which are revolutionizing treatment of mast cell disorders. This review aims to 

summarize current and novel therapies with a particular focus on medications poised to 

advance SM treatment paradigms.   

 

Diagnosis and classification of systemic mastocytosis 

Prior to discussion of therapies, a brief review of SM diagnostic criteria and variants is 

warranted. In general, mastocytosis is classified as cutaneous or systemic. Diagnosis of 

SM requires a bone marrow biopsy for histopathologic and molecular characterization. 

Table 1A describes the diagnostic criteria for systemic mastocytosis and table 1B 

describes criteria for subtypes.  

 

Accurate diagnosis is essential as treatment varies considerably across subtype. For 

example, advanced SM variants are associated with significantly reduced life 

expectancy and warrant aggressive treatment and higher tolerance for adverse effects.5 

Indolent SM is associated with a normal life expectancy and therefore, therapies with 

significant toxicity are not acceptable to most patients. This review will discuss therapies 

for all forms of systemic mastocytosis encompassing indolent systemic mastocytosis 

(ISM), smoldering systemic mastocytosis (SSM) as well as the advanced variants such 
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as systemic mastocytosis with associated hematologic neoplasm (SM-AHN), aggressive 

systemic mastocytosis (ASM), and mast cell leukemia (MCL).  

 

Current treatment options 

Treatment can be conceptually divided into two categories: anti-mediator therapy and 

cytoreductive therapy. Anti-mediator therapy aims to inhibit bioactive mediators 

produced by MCs.9 Figure 1 depicts several of the major bioactive mediators produced 

by activated MCs. The goal of cytoreductive therapy is to rapidly reduce the tissue 

burden or quantity of MCs.  

 

Anti-mediator therapy is important for treatment of all variants mastocytosis. Symptoms 

in non-advanced variants (CM, ISM, SSM) are driven largely by mast cell activation and 

anti-mediator therapy alone is sufficient. In advanced variants, anti-mediator therapy is 

used concurrently with cytoreduction.  

 

The mainstay of therapy is oral H1- and H2-antagonists. Histamine release directly leads 

to cardiovascular, gastrointestinal, and cutaneous symptoms.10,11 Patients with 

mastocytosis have increased histamine metabolites in the blood and urine.8 Blockade of 

H1 and H2 receptors diminishes these symptoms; H1- H2-antagonists have a 

synergistic effect.11 For these reasons, treatment with antihistamines are the mainstay 

of therapy for all forms of mastocytosis.  

 

                  



 6 

There is also data to support the use of montelukast12 and oral cromolyn13. Montelukast 

is a cysteinyl leukotriene receptor antagonist. Mast cell activation is a stimulus for 

CysLT release, and patients with mastocytosis overproduce leukotrienes.14 One case 

report highlights improvement in cutaneous and pulmonary symptoms.12 Oral Cromolyn 

is a termed a mast cell „stabilizer‟ although the mechanism of action is poorly 

understood.15 The medication is poorly absorbed and it is most helpful for 

gastrointestinal symptoms. Additional medications such as ketotifen16 and aspirin have 

been utilized. Ketotifen has been reported to control cutaneous and gastrointestinal 

symptoms.16,17 Aspirin is an irreversible cyclooxygenase inhibitor and reduces 

prostaglandin production.18 This may improve cutaneous and/or systemic symptoms in 

some patients.19 Of note, aspirin (and NSAIDs) should be used with caution in patients 

with systemic mastocytosis as it may precipitate systemic reactions.  

 

Omalizumab is also used for myriad symptoms in mastocytosis and has a favorable 

safety profile. Data supports the use to prevent anaphylaxis and reduce gastrointestinal 

and cutaneous symptoms.20,21 It also may be used in patients with life-threatening 

anaphylaxis to hymenoptera venom and to achieve tolerance in patients with systemic 

adverse reactions during hymenoptera venom immunotherapy.22,23  However, placebo 

controlled studies are needed to validate the above findings.  

 

As above, symptomatic treatment is useful for all patients with mastocytosis. However, 

some patients with extensive mast cell tissue infiltration need cytoreduction to remove 
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mast cell infiltrates and prevent/reverse organ failure. There are a handful of drugs that 

have data to support use in advanced variants of mastocytosis. 

 

Cladribine has historically been considered first-line therapy for advanced variants of 

systemic mastocytosis. Cladribine is a purine analog antimetabolite and inhibits the 

synthesis of DNA. Most patients will have a decrease in serum tryptase, reduction of 

bone marrow MCs and improvement in cutaneous lesions.24 Approximately 30% of 

patients will have a major response, defined by more than 50% improvement in the 

above categories.25 However, many patients will relapse after treatment and develop 

resistance to future cladribine treatment.26  This therapy is often complicated by dose-

limiting toxicity including cytopenia, fever, nausea/vomiting/diarrhea, and neuropathy.  

 

Several other therapies have also been used in mastocytosis. Imatinib is useful in cases 

with non-kinase domain (non-D816V) mutations.27,28 The D816V mutation confers 

resistance to imatinib and the vast majority of patients with systemic mastocytosis carry 

the D816V mutation.4 Therefore, D816V must be definitively excluded using a high-

sensitivity PCR-based assay before considering therapy with imatinib. Response rates 

of up to 50% have been reported for patients without D816V mutations.29 Imatinib side 

effects include myelosuppression, edema, and gastrointestinal symptoms. Interferon-

alpha is primarily used for patients with refractory symptoms who are not candidates for 

cytoreductive therapies. It is often administered concurrently with prednisone to reduce 

side effects and enhance response. Reported responses vary; 19-63% of patients have 
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a partial response.25,30 The therapy is limited by severe side effects including fatigue 

and mood disorders.30    

 

Novel and experimental therapeutics 

Several novel therapies are currently under or awaiting investigation in patients with 

SM. Therapeutic targets include extracellular proteins as well as intracellular portions of 

the KIT protein. Medications in the following section are divided by mechanism of 

action: monoclonal antibodies and small molecule inhibitors. Table 2 highlights drug 

candidates, target, and mechanism of action.  

 

Tyrosine Kinase Inhibitors 

Most patients with systemic mastocytosis have activating mutations in the KIT 

protein.31,32 The most common mutation is p.KIT D816V.4 This mutation often occurs at 

low allele frequencies and testing via a PCR-based modality is significantly more 

sensitive than a „next-generation sequencing‟ platform.33 Testing for D816V in 

peripheral blood via PCR is sensitive and detects up to 94% of patients with 

mastocytosis, including those with baseline tryptase <20ng/mL.34  

 

The high rate of activating KIT mutations in systemic mastocytosis has led to multiple 

therapies targeting the KIT protein. KIT is a receptor tyrosine kinase (RTK) and the 

receptor for stem cell factor.35 Medications targeting KIT (or other RTKs) are broadly 

referred to as tyrosine kinase inhibitors (TKI).  TKIs can be categorized into five 

categories based on mechanism of action. Discussion of categories are outside the 
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scope of this review. Multiple TKIs are under investigation for mastocytosis. Therapeutic 

response is often reported as a response rate; this is not directly comparable across 

drugs as studies used different response rate criteria.  

 

Midostaurin: 

Midostaurin is a multi-kinase inhibitor which was approved in 2017 for aggressive 

systemic mastocytosis, systemic mastocytosis with associated hematologic neoplasm 

(SM-AHN), and mast cell leukemia (MCL).36  Approval was based on an open-label 

study involving 116 patients with advanced variants of mastocytosis. The overall 

response rate (major response + partial response) was 60% and the medication 

decreased bone marrow mast cell burden, serum tryptase level, and spleen volume in 

more than 70% of patients.36 Midostaurin has also been shown to improve quality of life 

in advanced systemic mastocytosis.37 

 

Midostaurin has also been used in patients with ISM. A small phase 2 trial of 20 patients 

reported an improvement in symptoms scores and reduction in baseline serum 

tryptase.38 Midostaurin does have significant toxicity – nausea was reported in 79% of 

subjects. It may also cause bone marrow suppression and must be used with caution.36 

 

Avapritinib: 

Avapritinib is a small molecule drug designed to target human tyrosine kinases including 

KIT and PDGFRA. The medication is highly selective for the KIT D816V mutation. 

Avapritinib is currently under investigation for diseases driven by activating KIT 

                  



 10 

mutations including mastocytosis and Gastrointestinal stromal tumors (GIST). 

Avapritinib received FDA approval for adults with unresectable GIST tumors and 

PDGFRA exon 18 mutations in January 2020.39  

 

There are several studies underway in patients with mastocytosis. The Explorer trial 

was a phase 1 trial involving patients with advanced SM and reported an overall 

response rate (ORR) of 77%.40 A phase II trial (Pathfinder) is currently enrolling patients 

with advanced variants of SM.41 The PIONEER trial is a phase 2 study investigating the 

use of Avapritinib in patients with indolent systemic mastocytosis.42 Endpoints include a 

composite symptom score (primary) as well as tryptase, bone marrow MC, and D816V 

allele fraction changes (secondary). Initial data report a significant mean % reduction in 

symptom scores vs. placebo (at recommended dose of 25mg). 70% of patients also 

showed a >50% reduction in baseline serum tryptase.43 Further, data derived from skin 

biopsy shows reduction in cutaneous mast cells after 12 weeks of therapy which is 

promising for the treatment of cutaneous lesions in systemic mastocytosis.44  

 

Masitinib 

Masitinib is a multi-kinase inhibitor with an affinity for Src family kinases such as LYN 

and FYN. Notably, the medication has a higher affinity for wild-type KIT compared to 

D816V-mutated KIT. It is therefore, advocated primarily as a treatment to improve 

quality of life rather than preferentially eliminated D816V-bearing MCs.  
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Phase 2 data from 2010 show an overall response rate in 14/25 (56%) of patients.45 A 

larger, placebo-controlled, phase 3 study was published in 2017.46 enrolled 135 patients 

across 15 countries. 18.7% of patients showed a major response (defined as >75% 

improvement from baseline) in pruritus, flushing, depression, or fatigue.46 The 

medication was very well tolerated with diarrhea (4%) and urticaria (2%) as the major 

side effects.  

 

PLX9486: 

PLX9486 is a selective tyrosine-kinase inhibitor with activity against activating KIT 

mutations.47 In vitro data shows potent growth inhibition of BaF3 cells bearing the 

D816V mutation. An animal xenograft model also shows the ability to reduce tumor 

burden in a model involving activating KIT mutations. There is no human data regarding 

PLX9486 in mastocytosis. It has been used in a single phase I/II study for GIST with 

positive results.  

 

Ripretinib 

Ripretinib (DCC-2618) is a „switch-control‟ type II inhibitor which has biologic activity 

across several receptor tyrosine kinases including PDGFR and KIT.48 It „locks‟ the KIT 

protein into an inactive, non-signaling state. This prevents KIT signal transduction and 

downstream MC activation.  

 

In vitro, the drug shows broad efficacy against neoplastic human MCs derived from 

patients with ASM and MCL.49 It induces apoptosis in neoplastic MCs, inhibits 
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phosphorylation of downstream targets, and decreased mediator release after IgE-

mediated activation.49 It has also shown potency against multimutated SM and several 

different activating exon 17 mutations.50 Ripretinib is currently in phase 3 trials for 

Gastrointestinal Stromal Tumor (GIST). There is a registered trial for mastocytosis, but 

the study is not actively recruiting.  

  

Monoclonal antibodies 

Tagraxofusp (SL-401) 

Tagraxofusp is an engineered molecule composed of diptheria toxin covalently attached 

a portion of the IL-3 cytokine. The drug binds to the -chain of the IL-3 receptor (CD123) 

which mediates endocytosis.51 The diptheria toxin is subsequently released and induces 

cytotoxicity via protein inhibition.52 A small preclinical cohort of patients with SM show 

CD123 expression on 61% of patients with ISM and 100% on those with ASM.53 Major 

side effects include cytopenia and marrow suppression.54 There are several ongoing 

trials with this candidate in leukemia and advanced hematologic malignancies although 

none involving systemic mastocytosis. 

 

Lirentelimab (AK002) 

Lirentelimab is a humanized IgG1 monoclonal antibody directed at Siglec-8. Siglec-8 is 

expressed primarily on mast cells and eosinophils and this medication has been studied 

in both contexts. A small phase 1 study involving 12 patients was reported in 2019.55 

Patients noted an improvement in skin gastrointestinal, neurologic, and musculoskeletal 
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symptoms. There was a statically significant improvement in quality of life across three 

different patient reported outcome (PRO) scores.55 

 

Preclinical data shows that the medication can inhibit IgE-dependant mast cell activation 

and anaphylaxis.56,57 The medication also shows positive data for eosinophilic 

gastrointestinal diseases and chronic spontaneous urticaria.58 A phase 2 study 

(ENIGMA) showed positive data in patients with eosinophilic gastroenteritis and/or 

eosinophilic duodenitis.58 There is also an ongoing study in eosinophilic esophagitis. 

Currently, there are no ongoing trials in patients with mast cell disorders.  

 

CDX-0159 

CDX-0159 is a humanized IgG1 monoclonal antibody directed at the KIT protein.59 Data 

from healthy human volunteers shows a reduction in serum tryptase levels after 

approximately one week of therapy (depending on dose).59 Studies in chronic 

spontaneous urticaria are currently underway. There are no currently enrolling trials for 

patients with mast cell disorders. 

 

Areas of unmet need and future study 

The most pressing need is for therapeutic options in patients with ISM and refractory 

symptoms. Current treatment of mastocytosis is sharply divided by the subtype. Non-

advanced forms (ISM, SSM) are treated exclusively with anti-mediator therapy. 

Advanced forms are often treated with cytoreduction although the side effect profile of 
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many cytoreductive therapies is unacceptable for most patients with ISM.60 As such, TKI 

or cytoreductive therapy with a favorable side effect profile is a significant need.  

 

Second, there exists a need for therapies (such as omalizumab) that are not directly 

cytotoxic (cytoreductive) but decrease MC activation. Omalizumab has utility in 

treatment of mastocytosis although is not sufficient in many cases. Other monoclonal 

antibodies have a similar side effect profile but are not yet available for clinical trials or 

routine use.  

 

Treatment of cutaneous lesions is also a significant unmet need. Up to 90% of patients 

with ISM have cutaneous lesions and the stigmata of CM is deleterious to quality of 

life.31,61 A topical therapy capable of reduction of cutaneous MCs would be helpful to 

reduce both cutaneous symptoms and appearance of the disease without subjecting 

patients to toxic systemic therapy. Although not discussed in this review, this is 

particularly important for children with extensive maculopapular CM and diffuse 

cutaneous mastocytosis. It is noted that most children with cutaneous disease undergo 

spontaneous resolution and the above therapies would be employed for symptom 

control.  

 

Conclusion 

Systemic mastocytosis is a myeloproliferative characterized by tissue expansion of mast 

cells and symptoms related to mast cell activation. Treatment has classically involved 

blockade of mast cell mediators and cytoreductive therapy for advanced variants of the 
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disease. However, these treatments are limited by insufficient symptom improvement 

and unacceptable toxicity. Novel targeted therapies are currently under investigation 

that manipulate key pathways of mast cell activation and proliferation. Early data are 

promising and may change the future treatment of mastocytosis. However, despite 

recent advances and emerging therapeutics, there is still considerable unmet need for 

treatment of patients with systemic mastocytosis.    

 

Learning Objectives: At the conclusion of this activity, participants should be able to: 

 Summarize diagnosis and current treatment for systemic mastocytosis as well as the 

limitations of current therapy 

 Discuss novel treatment strategies such as tyrosine kinase inhibitors and the mechanism 

of action of novel therapies.   

Q1. Which of the following is the major diagnostic criterion for systemic Mastocytosis (SM)? 

A. CD2 Expression on bone marrow mast cells  

B. Maculopapular cutaneous lesions 

C. Presence of KIT D816V mutation 

D. Aggregates of 15 or more mast cells in the bone marrow 

E. Tryptase greater than 20ng/mL 

Q1 ANS: D. Aggregates of greater than 15 MCs in the bone marrow  

Rationale: 

The major criteria for SM is ‘Multifocal dense infiltrates of MCs (>15 MCs) in bone marrow 

biopsies or other extracutaneous organs.’ Option A, C, and E are all minor criteria for SM 

diagnosis. Formal diagnosis requires one major and one minor criteria or three minor criterion.  

 

References: 

1. Valent P, Akin C, Metcalfe DD. Review Article Mastocytosis : 2016 updated WHO 
classification and novel emerging treatment concepts. Blood. 2017;129(11):1420-1428. 
doi:10.1182/blood-2016-09-731893. 
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Q2. Systemic mastocytosis is divided into subtypes or ‘variants.’ Which of the following is a 

non-advanced variant of SM? 

A. Mast cell leukemia  

B. Indolent systemic mastocytosis 

C. Cutaneous mastocytosis 

D. Systemic mastocytosis with associated hematologic neoplasm 

E. Aggressive systemic mastocytosis 

Q2 ANS: B. Indolent Systemic Mastocytosis. 

Rationale: 

Indolent systemic mastocytosis and smoldering systemic mastocytosis are the non-advanced 

variants of SM. The other options are advanced variants (MCL, SM-AHN, and ASM) or not 

systemic mastocytosis (cutaneous mastocytosis). Proper classification and diagnosis is important 

as life expectancy depends upon the variant.   

References: 

 

1. Valent P, Akin C, Metcalfe DD. Review Article Mastocytosis : 2016 updated WHO 
classification and novel emerging treatment concepts. Blood. 2017;129(11):1420-1428. 
doi:10.1182/blood-2016-09-731893. 
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Q3. Tyrosine Kinase Inhibitors have emerged as a major therapeutic class of medications for 

systemic mastocytosis. These medications target which molecule? 

A. Histamine  

B. Tryptase 

C. KIT 

D. Prostaglandins 

E. Leukotrienes 

Q3 ANS: C. KIT 

Rationale: 

Tyrosine Kinase Inhibitors (TKIs) block signaling through the KIT protein which is a receptor 

tyrosine kinase. This protein is the receptor for stem cell factor and is critical for mast cell 

growth and differentiation. Midostaurin is the only FDA approved TKI although several drugs 

are currently in clinical trials.  

References: 

1. Gotlib J, Kluin-Nelemans HC, George TI, et al. Efficacy and safety of midostaurin in 
advanced systemic mastocytosis. N Engl J Med. 2016;374(26):2530-2541. 
doi:10.1056/NEJMoa1513098 

2. Akin C, Oude Elberink H, Gotlib JR, et al. PIONEER part 2: a randomized, double-blind, 
place-controlled, phasee2 study to evaluate safety and efficacy of avapritinib in indolent 
systemic mastocytosis. Am Soc Hematol. Published online 2020. 
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Q4. This class of medications is used for all types of systemic mastocytosis 

A. Midostaurin  

B. Cladribine  

C. Hydroxyurea 

D. Interferon-alpha 

E. H1-antihistamines 

Q4 ANS: E. H1-antihistamines 

Rationale: 

H1-antihistamines as well as other anti-mediator therapies are useful for all types of 

mastocytosis. They are low-risk interventions and reduce symptoms related to mast cell 

activation. Midostaurin, cladribine, and hydroxyurea are cytoreductive therapies and used only in 

the advanced variants of mastocytosis. Interferon-alpha has considerable side effects and is used 

only in select cases with severe symptoms.  

References: 

1. Theoharides TC, Valent P, Akin C. Mast Cells, Mastocytosis, and Related Disorders. N 
Engl J Med. 2015;373(2):163-172. doi:10.1056/NEJMra1409760 
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Q5. Which of the following is true about current therapies used to treat systemic mastocytosis? 

A. They are universally effective  

B. H1-antihistamines effective reduce mast cell burden 

C. They are not universally effective and/or have unacceptable side effects 

D. Cladribine is effective for patients with indolent systemic mastocytosis 

E. There are not therapies targeting the KIT protein.  

Q5 ANS: C. They are not universally effective and/or have unacceptable side effects  

Rationale: 

Treatment for mastocytosis is hampered by limited efficacy and/or unacceptable side effects. 

Therapies are not universally effective. H1-antihistamines block histamine, they do not reduce 

mast cell burden. Cladribine is used exclusively in advanced variants. Tyrosine kinase inhibitors 

block KIT protein signaling.  

References: 

1. Valent P, Akin C, Hartmann K, et al. Advances in the classification and treatment of 
mastocytosis: Current status and outlook toward the future. Cancer Res. 
2017;77(6):1261-1270. doi:10.1158/0008-5472.CAN-16-2234 

2. Bibi S, Langenfeld F, Jeanningros S, et al. Molecular defects in mastocytosis: KIT and 
beyond KIT. Immunol Allergy Clin North Am. 2014;34(2):239-262. 
doi:10.1016/j.iac.2014.01.009 
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Systemic Mastocytosis    

Major Minor “B” Findings “C” Findings 

Aggregates of greater 

than 15 MCs 

>25% of MCs have 

atypical, spindled 

morphology 

1. Bone marrow biopsy showing >30% 

MCs and/or serum total tryptase level 

>200 ng/mL.  

Bone marrow failure with one or more 

cytopenia (ANC <1 × 10
9
/L, Hb <10 

g/dL, or platelets <100 × 10
9
/L) 

 MC coexpression of 

CD2 and/or CD25 

Signs of dysplasia or 

myeloproliferation in non-MC 

lineage(s) but insufficient criteria for 

definitive diagnosis of a hematopoietic 

neoplasm (SM-AHN)  

Palpable hepatomegaly with 

impairment of liver function including 

ascites and/or portal hypertension.  

 

 Baseline serum 

tryptase >20ng/mL 

Hepatomegaly without impairment of 

liver function, and/or palpable 

splenomegaly without hypersplenism 

Skeletal involvement with large 

osteolytic lesions and/or pathologic 

fractures.  

 Presence of KIT 

D816V 

 Palpable splenomegaly with 

hypersplenism.  

   Malabsorption with weight loss due to 

MC infiltrates 

Table 1A: World Health Organization diagnostic criteria for systemic 

mastocytosis and variants.3  

Diagnostic criteria for SM are fulfilled by 1 major and 1 minor or 3 minor criteria. “B” and 

“C” findings are used to diagnosis variants (see table 1B).  
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SM Variant* Diagnostic Criteria 

Indolent Systemic Mastocytosis No “B” or “C” findings 

Smoldering systemic mastocytosis Two “B” findings, no “C” 

findings 

Advanced SM  

Aggressive systemic mastocytosis One or more “C” finding 

Mast cell leukemia >20% MCs in the bone 

marrow aspirate or 

peripheral blood with 

diffuse marrow infiltration 

Systemic mastocytosis with associated hematologic 

neoplasm 

Fulfill diagnostic criteria for 

an associated 

myeloproliferative disorder 

Table 1B: World Health Organization diagnostic criteria for advanced variants of 

mastocytosis 

*Formal diagnostic criteria for SM must first be fulfilled before assigning a variant 
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Drug Target Class Recent study and SM 

Variant  

Tagraxofusp (SL-401) IL-3 MAb Preclinical53 

Lirentelimab Siglec-8 mAb ISM: 

 Phase 155 

Midostaurin KIT TKI ASM:  

 Phase 336 

 Post-approval37 

ISM:  

 Phase 238 

Avapritinib KIT TKI ASM:  

 Phase 140 

 Phase 241 

ISM:  

 Phase 242 

Masitinib KIT TKI ISM:  

 Phase 246 

Ripretinib (DCC-2618) KIT TKI Preclinical49 

PLX9486  TKI Preclinical47 

Table 2: Novel and emerging drugs including drug target, class, and selected studies 
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Figures 

 

Figure 1: Mast cell mediators 
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Figure 2: Mast cells and KIT protein: Targets of novel therapeutics 

 

 
 

                  


