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MC ACTIVATION AND TRIGGERS

Mast cells release mediators, including tryptase,
histamine, heparin, prostaglandins and leukotrienes,
which result in the myriad symptoms patients can
experience during mast cell activation/degranulation.
Triggers of mediator release may include: heat; cold;
temperature change; foods; medications; alcohol; friction;
environmental, emotional, or physical stress; perfumes/
odors; viral/bacterial/fungal infections; venoms; and
fatigue. Some patients may experience reactions to
certain medications, including but not limited to opiates,
antibiotics and NSAIDs. Use with caution. Mast cell
activation can occur along with, or independent of, any
form of mastocytosis.

MC MEDIATOR SYMPTOMS AND THERAPY

Symptoms may include: flushing of the face, neck, and
chest; headache; tachycardia and chest pain; abdominal
pain, bloating, GERD, diarrhea, vomiting; rashes,
including urticaria pigmentosa (UP), telangiectasia
macularis eruptiva perstans (TMEP); bone/muscle pain,
osteosclerosis, osteopenia, osteoporosis; itching, +/- rash;
blood pressure instability; brain fog, cognitive dysfunction;
anxiety/depression; lightheadedness, syncope; and
anaphylaxis. Symptoms of mediator release are treated
with H1 and H2 antihistamines, mast cell stabilizers,
leukotriene inhibitors, and possibly aspirin (under direct
supervision of a physician). All mast cell disease patients
should carry two doses of injectable epinephrine unless
otherwise contraindicated (Glucagon may need to be
administered for patients on beta-blockers).

ADVANCED DISEASE CONSIDERATIONS

Advanced disease symptoms may include: anemia,
thrombocytopenia, ascites, bone fractures, gastrointestinal
abnormalities, and enlargement of the liver, spleen,
and lymph nodes, which ultimately lead to organ failure
and early death. Therapies of limited effectiveness exist
for advanced SM, but promising new treatments are
being developed. Prominent among these are tyrosine
kinase inhibitors (TKIs) targeting the KIT kinase (e.g.,
midostaurin6). Imatinib is approved therapy for adult ASM
patients lacking the KIT D816V mutation or if mutation
status is unknown. Standard therapies for ASM are
interferon and the chemotherapeutic agent cladribine,
employed with antimediator therapy to reduce disease
burden and control symptoms. In patients with SM-AHNMD,
therapy selection usually depends on the associated
disease, which is commonly more aggressive than the SM
part. MCL requires a polychemotherapy approach.
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disorder patients of all ages. Anyone affected by or interested in
learning about mast cell disorders is encouraged to join.
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Systemic mastocytosis (SM) consists of a group
of rare, heterogeneous disorders involving
growth and accumulation of abnormal mast
cells (MCs) in one or multiple extracutaneous
organ systems (Table 1).
TABLE 1. World Health Organization Diagnostic Criteria for Systemic Mastocytosis1
SM diagnosis requires at least one major and one minor criteria OR at least three minor
criteria be fulfilled.

MAJOR CRITERION
Multifocal dense infiltrates of MCs (> 15 MCs in aggregates) are detected in sections of
BM and/or other extracutaneous organ(s).

MINOR CRITERIA
> 25% of MCs in BM or other extracutaneous organ(s) display abnormal morphology
(spindle shape typical).

Patients who exhibit symptoms of mast cell mediator release
who do not fulfill criteria for SM may have mast cell activation
syndrome (MCAS), clonal or non-clonal.5 Forms of mastocytosis
include, but are not limited to, cutaneous mastocytosis (CM)
and variants of systemic mastocytosis (Table 2). Pediatric
mastocytosis is primarily a cutaneous disease (may include
symptoms of mast cell activation), but 25-30% may go on to
have some form of systemic disease in adulthood.

TABLE 2. Major Variants of Systemic Mastocytosis1
ISM (INDOLENT SYSTEMIC MASTOCYTOSIS)
WHO criteria for SM met, MC burden low, +/- skin lesions, no C findings, no evidence
of AHNMD
Bone marrow mastocytosis: ISM with BM involvement, but no skin lesions
Smoldering SM: ISM, typically with skin lesions, with 2 or more B findings, but no
C findings.

SM-AHNMD (SM WITH ASSOCIATED CLONAL HEMATOLOGIC NON MAST CELL
LINEAGE DISEASE)*

Activating KIT mutation at codon 816 is found in extracutaneous organ(s).

Meets criteria for SM and also criteria for an AHNMD (MDS, MPN, MDS/MPN, AML),
or other WHO-defined myeloid hematologic neoplasm, +/- skin lesions.

MCs in BM, blood, or other extracutaneous organs express CD2 and/or CD25, plus normal
MC markers.

ASM (AGGRESSIVE SYSTEMIC MASTOCYTOSIS)

Serum total tryptase is persistently > 20 ng/mL (not valid if there is an associated clonal
myeloid disorder).
Standard technique can be used to obtain an iliac crest
bone marrow (BM) biopsy and aspirate smear for diagnosis.
Aspirated BM should be allocated for flow cytometry to assess
for the presence of mast cells with aberrant phenotype (i.e.,
co-expression of CD25). Immunohistochemistry for KIT,
MC tryptase, and CD25 should be performed on sections of
the biopsy.

Meets criteria for SM with one or more C findings. No evidence of MCL, +/- skin lesions.

PROGNOSIS

Most patients with SM have ISM. ISM patients have
preserved organ function and their survival is
comparable to that of the general population. Patients
with smoldering SM may have an increased risk of
developing disease transformation to aggressive forms
of SM. Survival of patients with more advanced SM is
significantly shorter than that of the overall population
and is affected by disease subtype, with median survival
of 41 months for patients with ASM, 24 months for
SM-AHNMD, and 2 months for MCL.3 Patients with
ASM suffer debilitating symptoms and have signs of
organ dysfunction (C-findings; Table 3). In patients with
SM-AHNMD, prognosis can differ depending on the
subgroup: in one study of patients with SM-AHNMD,
the SM-myeloproliferative neoplasm, SM-chronic
myelomonocytic leukemia, SM-myelodysplastic
syndrome, and SM-acute leukemia subgroups were
associated with median survivals of 31, 15, 13, and 11
months, respectively.2

TABLE 3. B and C Findings1
B FINDINGS

MCL (MAST CELL LEUKEMIA)

BM biopsy showing > 30% infiltration by MCs (focal, dense aggregates) and
serum total tryptase level > 200 ng/mL

Meets criteria for SM. BM biopsy shows a diffuse infiltration, usually compact,
by atypical, immature MCs. BM aspirate smears show 20% or more MCs.

Myeloproliferation or signs of dysplasia in non–MC lineage(s), no prominent
cytopenias; criteria for AHNMD not met

Typical MCL: MC comprise 10% or more of peripheral blood white cells. Aleukemic MCL:
< 10% of peripheral blood white cells are MCs. Usually without skin lesions.
*A lymphoproliferative disorder or plasma cell dyscrasia may rarely be diagnosed with SM.

Hepatomegaly and/or splenomegaly on palpation without impairment of organ
function and/or lymphadenopathy on palpation/imaging (> 2 cm)

C FINDINGS*
Cytopenia(s): ANC < 1 x 109/L, Hb < 10 g/dL, or platelets < 100 x 109/L
Hepatomegaly on palpation with impairment of liver function, ascites, and/or
portal hypertension
Skeletal lesions: osteolyses and/or pathologic fractures

Thank you to Srdan Verstosek, MD, PhD, MD Anderson Cancer Center and Jason Hornick, MD,
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Dana Farber Cancer Institute for their contributions to this brochure.TMS Research Committee.

Palpable splenomegaly with hypersplenism
Malabsorption with weight loss from gastrointestinal tract MC infiltrates
* Must be attributable to the MC infiltrate.

