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Abstract
Mast cell activation syndrome is thought to be a common, yet under-recognized, chronic multi-system disorder caused by
inappropriate mast cell activation. Gastrointestinal symptoms are frequently reported by these patients and are often mistaken
by physicians as functional gastrointestinal disorders. This syndrome can be diagnosed by the medical history and measurable
biomarkers. Gastroenterologists manage diseases associated with active inflammatory cells including neutrophils, lymphocytes, macrophages, and eosinophils. The mast cell has only recently been recognized as a major player in our specialty.
Gastrointestinal disorders from mast cell mediators often present with apparent irritable bowel syndrome, dyspepsia, chronic
or cyclical nausea, and heartburn. Individuals with mast cell activation syndrome experience significant delays in diagnosis.
The gastrointestinal symptoms are often refractory to symptom-targeted prescription medications. Beyond avoiding triggers,
the best therapy is directed at modulating mast cell activation and the effects of the mediators. Many of these therapies are
simple over-the-counter medications. In this article, we review mast cell function and dysfunction and the gastrointestinal
symptoms, comorbid conditions, diagnosis, and management of mast cell activation syndrome. Gastroenterologists who
become aware of this syndrome can dramatically improve the quality of life for their patients who previously have been
labeled with a functional gastrointestinal disorder.
Keywords Mast cells · Mast cell activation syndrome · MCAS · Irritable bowel syndrome · Constipation · Diarrhea ·
Abdominal pain · Nausea · Heartburn
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Introduction
Mast cell activation syndrome (MCAS) is a chronic multisystem disease of abnormal mast cell (MC) activation leading to inflammatory and allergic symptoms [1–3]. Gastrointestinal (GI) manifestations are common, with nausea,
heartburn, abdominal pain, and altered bowel habits being
the most frequently reported (Table 1) [2–4]. Unrecognized
and untreated MCAS may account for refractory GI symptoms which may be attributed to functional GI disorders
including irritable bowel syndrome (IBS) [5, 6]. Presently,
no one has studied a large group of patients with IBS to
determine prevalence of MCAS and/or MC activation as the
primary etiology. In a study of 20 refractory IBS patients, 19
had MC symptoms and 11 of 12 studied for MC mediators
had positive results [5]. In a study in Germans, the prevalence of MCAS was estimated to be 17% of the population
[7]. In these patients, 74% also reported similar symptoms in
one or more first-degree relatives. Indirect prevalence estimates for MCAS in Americans are 1%.
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Table 1  Gastrointestinal symptoms in mast cell activation syndrome
Gastrointestinal symptom

Frequency (%)

Nausea ± vomiting
Heartburn
Abdominal pain
Atypical chest pain
Alternating diarrhea and constipation
Esophageal dysphagia
Oral symptoms or sores
Diarrhea
Constipation

57
50
48
40
36
35
30
27
14

Data adapted from reference 1

Symptoms of MCAS can be numerous and involve multiple organs and systems, which further complicates the clinical presentation (Table 2) [2, 6]. To entertain the diagnosis
of MCAS in the “difficult GI patient,” one needs to be prepared to consider their entire symptomatology as “real” as
opposed to a case of IBS with somatization syndrome [8].
Many of the MCAS patients will have symptoms checked
off in virtually every section of the review of systems—some
will seem to be inexplicable or even bizarre to the practitioner new to MCAS. Conversely, it is known that IBS is
associated with other syndromes and symptoms and these
also occur in MCAS patients [9, 10]. MCAS is often associated with hypermobile Ehlers–Danlos syndrome (hEDS) and
postural orthostatic tachycardia syndrome (POTS), both of
which also have extensive GI system involvement [11, 12].
MCAS, both alone and in association with these other disorders, results in significant GI morbidity [13–17].
MCAS patients pose a considerable management challenge due to their pathophysiological heterogeneity, numerous systemic symptoms and triggers, comorbid conditions,
and varied responses to therapy. Triggers for MC activation
Table 2  Organ and system
involvement in mast cell
activation syndrome
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include stress, food, alcohol, excipients in medications,
infections, altered microbiome, and environmental stimuli including heat, chemical, and mold exposure [2, 3, 6,
18–21]. A multidisciplinary approach is optimal for diagnosis and management. The primary purpose of this review is
to increase awareness of MCAS in the hopes of increasing
diagnostic rates, decreasing time to diagnosis, and enhancing
clinical care [22].

Mast Cell Activation Disease
There is some controversy surrounding MCAS due to confusing terminology of MC disease, evolving clinical diagnostic criteria, misperception that an increased serum tryptase
level is prevalent, and that anaphylaxis and an increase of
tryptase from baseline during an attack is required to make
the diagnosis of MCAS [23, 24].
Mast cell activation disease (MCAD) can be classified
simply into two main categories, systemic mastocytosis
(SM) and MCAS, both of which can have systemic manifestations of aberrant MC activation. A more extensive and
comprehensive classification scheme has been proposed
[25]. SM and its subclass mast cell leukemia [26] are two
rare diseases that are associated, respectively, with the risk
of malignancy and malignant disease per se. The risk of
malignant MC transformation in MCAS is not yet known,
although MCAS itself has recently been reported to have
an increased risk of melanoma and cancers of the thyroid,
breast, cervix, and ovary [27].
We review normal and abnormal MC function and the
GI involvement, comorbid conditions, and algorithms for
diagnosis and management of MCAS.

Organ/system

Symptom/finding

Constitutional
Eyes, ears, nose, throat
Neurologic
Cardiovascular
Urogenital
Esophageal
Stomach
Small and large intestine
Hepatic
Salivary glands
Lymphatics
Dermatologic
Musculoskeletal

Fatigue, fevers, weight loss or gain
Conjunctivitis, tinnitus, hearing loss, rhinitis, sinusitis, sore throat
Headaches, migraines, brain fog, anxiety, flushing, nausea
Chest pain, palpitations, hypotension
Frequency, urgency, dysuria
Heartburn, dysphagia, globus, chest pain
Dyspepsia
Abdominal pain/discomfort, diarrhea, constipation
Elevated transaminases, hepatomegaly
Swelling
Lymphadenopathy
Flushing, pruritus, urticaria, rashes
Myalgia, arthralgia, edema

Author's personal copy
Digestive Diseases and Sciences

Mast Cell Function and Pathophysiology

Mast Cell Pathology

Mast cells (MCs) are multifunctional immune cells which
play crucial roles in innate and adaptive immunity [28, 29].
MCs participate in host defense, tissue repair, wound healing, and angiogenesis [30]. MCs react to allergens, tissue
trauma, and infection and quickly respond by releasing
biologically active mediators from both intracellular stores
and by delayed de novo synthesis [28, 31]. Over 200 MC
mediators have been identified, including biogenic amines
(e.g., histamine), proteases (e.g., tryptase and chymase),
cytokines (e.g., interleukins and TNF-α), eicosanoids (e.g.,
prostaglandins and leukotrienes), heparin, and growth factors [28–31]. The specific profile of MC mediators expressed
by a particular MC varies according to the MC subtype and
surrounding microenvironment. MCs are known to originate
from myeloid progenitors in bone marrow and adipose tissue
and then mature in peripheral tissues [32, 33].
MCs distribute into all vascularized tissues, preferentially residing at environmental interfaces, such as mucus
membranes and mucosal layers of the GI, respiratory, and
urinary tracts [29, 31]. Via their released mediators, MCs
also help orchestrate growth and development in all tissues.
MCs located within the GI mucosa act as an important interface between the human host and the environment (i.e., the
microbiome and food antigens) [31].

The pathologic behavior of MCs in MCAS is due to constitutive and reactive abnormal activation and release of
mediators, leading to harmful local and distant effects [34,
35]. This may occur due to mutation of the MC regulatory
genes [36, 37]. Through interactions with specific receptors
on other cells, both locally and distantly from the source
MC, mediators have broad effects and can cause tachycardia, urticaria, and many other symptoms [2, 6]. MCAS, in
its myriad of clinical presentations, features inappropriate
MC activation with relatively modest MC proliferation (in
contrast to mastocytosis). In MCAS, it is not unusual to see
up to > 50 MC per high-power field as in Fig. 1 yet the histologically normal ovoid MCs are scattered as opposed to
the presence of sheets and clusters of spindle-shaped MCs in
mastocytosis. Furthermore, the bone marrow is not involved
in MCAS in contrast to SM. In both MCAS and mastocytosis, the circulating MC count is normal (i.e., undetectable
by routine blood cell counting) as opposed to the rare cases
of MCL [26]. In SM, MCs are increased in density in tissues focally with abnormal morphology (spindle-shaped),
often occupy > 35% of the bone marrow, and always have a
genetic variance which usually features the somatic mutation KITD816X and/or express CD25 (or CD2) antigens [38].
In SM, the tryptase level is usually elevated (> 20 ng/ml).
Patients with SM have symptoms principally due to aberrant release of MC mediators, though in more advanced
cases symptoms can come about from the mechanical and

Fig. 1  Duodenal biopsy from
a patient with MCAS. a The
hematoxylin and eosin stain
is normal without evidence of
inflammatory cells. b Immunohistochemical stain demonstrates increased CD-117-positive mast cells with > 50 mast
cells per high-power field. c
In comparison, a duodenal
biopsy from a Lynch syndrome
patient without MC activation
symptoms stained with CD-117
demonstrated 10 MCs per highpower field. All three images
are shown at 10x/0.65 objective
magnification
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metabolic effects of neoplastic proliferation, just as with any
cancer.

Mast Cells in the Gastrointestinal Tract
Within the literature, there exists debate regarding normal
MC counts from GI mucosal samples at different sites within
the GI tract. The Jakate study identified a mean of 13 MCs/
HPF in "healthy tissue" with a standard deviation of 3.5,
such that per this study 20 MCs/HPF (i.e., two standard
deviations above the mean) is the threshold distinguishing
normal from abnormal mast cell counts [39]. Other studies question the validity of the Jakate study but are flawed
owing to a small number of MCAS patients and uncertainty
whether they used truly healthy controls [40]. We utilize
CD-117 immunohistochemical staining to detect MCs within
the GI tract mucosa obtained via endoscopic biopsy (Fig. 1).
Our general protocol is to obtain eight specimens from the
second part of the duodenum. Biopsies are placed in formalin for staining. Tissue from old cell blocks or unstained
slides from the past can be utilized. At our institutions, the
pathologists report the average MC count for 10 high-power
field (HPF) per region sampled. In most MCAS patients, we
commonly detect ≥ 20 MCs per HPF from the duodenum
and ileum. The stomach and colon have less MCs, and the
esophagus has the least. Stains targeting MC mediators or
granules, such as tryptase or Giemsa, may not be as reliable
and sensitive as CD117 since they may only detect MCs with
secretory granules [41].

Gastrointestinal Involvement in MCAS
Symptoms can include tingling or burning, aphthous ulcers,
globus, heartburn, dysphagia, chest pain, nausea, altered
bowels, bloating, and abdominal pain [1–4, 42]. Dyspepsia
may be due to mediator-induced nociception [43].
Gastritis in the absence of Helicobacter pylori and/
or nonsteroidal anti-inflammatory medications could be
explained by inflammation caused by MC mediators [29].
Chronic and acute peritoneal pain has been reported in the
setting of epiploic appendagitis where local increased MC
deposition was identified [44].
In studies of IBS, MC density is increased and the tissue
concentration of tryptase and histamine is correlated with
pain [45, 46]. Studies that demonstrate success with MCdirected therapy in IBS are also suggestive for a pathophysiological role in visceral hypersensitivity [5, 47–49]. Histamine release by aberrant MCs or by normal MCs that are
activated by mediators from the unregulated MC could also
explain visceral hypersensitivity in IBS through potentiation
of transient receptor potential signaling in the submucosal
neurons [50].
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Small intestinal bacterial overgrowth (SIBO) was shown
to be common in MCAS in a recent study [51]. Bacterial
overgrowth was present in 30.9% of 139 MCAS subjects vs.
10.0% of 30 controls. It is possible that SIBO may be caused
by altered motility from local MC mediators in paraneuronal
tissue or damage to glial cells affecting the migrating motor
complex or by abnormal immunity. SIBO could explain
diarrhea and bloating in some MCAS patients. The effect
of mediators on the GI tract likely explains the remainder.
Constipation is a common problem for MCAS patients.
When MCs are located within the muscular layers of the GI
tract, they can contribute to the development of GI dysmotility [52]. In a histopathology study of colons removed for
severe constipation compared to controls who had resections
for a different reason, investigators demonstrated that those
with severe constipation had significantly higher number of
MCs and there were degranulating MCs close to enteric glial
cells and filaments in patients [52].
Changes in the microbiome and intestinal permeability
lead to the accumulation and activity of MCs and lymphocytes within the GI tract [20]. Dysbiosis and small intestinal bacterial overgrowth act as stimuli to the MCs which
release mediators that activate lymphocytes. In turn, the
T-lymphocytes secrete microparticles which further activate
MCs [53]. The activated MCs and T-cells secrete cytokines
which increase intestinal permeability. This furthers the
vicious cycle whereby bacterial and lipopolysaccharide
translocation causes inflammation and increased intestinal
permeability. The clinical impact is that MC degranulation
is increased and the overall inflammatory state is increased.
When the aberrant MCs of MCAS are present, this magnifies this condition.
Finally, hepatic involvement by MCAS may be present:
44% of MCAS patients had mildly increased liver chemistries, especially during a symptom flare in a study of 56
patients [54].

Comorbidities in MCAS
Postural orthostatic tachycardia syndrome (POTS) is a
common disorder of the autonomic nervous system (ANS),
affecting 1–3 million Americans [12]. POTS is diagnosed by
detecting an abnormal increase in heart rate upon assuming
the upright position without a concomitant decrease in blood
pressure. POTS can affect individuals with nausea, heartburn, abdominal pain, bloating, constipation, and diarrhea
[12, 16]. Studies have also shown evidence of SIBO which
may explain some of the GI symptoms [55, 56].
Connective tissue MCs within the GI tract interact with
other immune cells and fibroblasts. They are also in close
proximity to nerve fibers from the ANS and small blood
vessels [15]. When the MCs are activated, their mediators
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can interact locally with components of the ANS and blood
vessels, resulting quickly in a systemic response. The ANS
controls vascular permeability, and during periods of ANS
dysfunction, there are increased vascular permeability, tissue
edema, and translocation of immune cells into the tissues
[17, 57].
Ehlers–Danlos syndrome (EDS) is a group of heterogeneous connective tissue disorders [58]. Individuals with EDS,
particularly the hypermobile form of EDS (hEDS), have
high rates of comorbid MCAS and POTS. Hypermobile EDS
is a common disorder characterized by hypermobile joints.
GI symptoms are commonly reported in patients with hEDS
[11]. Small intestinal bacterial overgrowth due to small
bowel stasis may be associated with hEDS due to enteroptosis, defective collagen synthesis, α-actin deficiency, and/or
autonomic dysfunction [59, 60]. In studies involving secondary and tertiary care patients, 50% of patients with a diagnosis of functional dyspepsia were found to have hEDS and
40% of patients with IBS were found to have hEDS [61, 62].
The number of studies examining the prevalence of POTS
and/or EDS in MCAS is limited. In a recent prospective
study, 139 MCAS patients with refractory GI symptoms had
comorbid POTS in 25.2% and EDS in 23.7%. Both syndromes were present in 15.1% (51%) [51]. In a retrospective
chart review, patients with hypermobile EDS and/or POTS
were evaluated for symptoms suggestive of MC activation
[63]. Thirty-one patients were diagnosed with POTS and 38
patients with hEDS; of them, 23 patients had both POTS and
hEDS. In 100% of all groups, all patients had both cutaneous
and gastrointestinal involvement. Next in frequency were
naso-ocular symptoms in 45–61%, cardiovascular 52–58%,
respiratory 43–47%, and central nervous system 3–5%. Over
95% of patients in all groups reported a significant response
to histamine-1 receptor blockers, over 89% to histamine-2
receptor blockers, and 80% to MC stabilizers. Mediator testing was not measured, and thus, an actual percent of MCAS
patients could not be stated.
In our clinical experience, individuals with comorbid
MCAS, POTS, and hEDS remain some of the most difficultto-manage patients. This may be due to the complex interactions among the three disorders. For example, with release of
chymases from MCs, excess extracellular matrix remodeling
can occur, which may increase tissue laxity in individuals
with preexisting tissue laxity from their underlying EDS.
This could explain connective tissue disturbances within the
mesentery which lead to enteroptosis as demonstrated by a
standing small-bowel follow-through image [59]. Dysfunction of the ANS can alter both GI permeability and vascular
permeability, which can independently lead to aberrant MC
activation. Furthermore, MC mediator release in close proximity to nerves of the ANS could lead to worsening of POTS
[15, 17]. These interactions can lead to a vicious cycle which

is difficult to break without aggressive intervention which
addresses all comorbid conditions simultaneously.

Diagnosis
After excluding of mimickers or alternative explanations for
the symptoms, criteria for diagnosis of MCAS include the
major criteria of characteristic MC activation symptoms in
two or more systems (Table 2) plus one or more minor criteria [27]. Minor criteria include (1) elevation in the blood
and/or urine of mediators relatively specific to the MC, (2)
clinical improvement using MC-directed medical therapy,
and (3) ≥ 20 MCs per HPF in extracutaneous tissue (luminal
GI tract or bladder biopsies). Two prior minor criteria are
no longer advised: (1) The K
 ITD816V mutation almost always
found in SM is usually not seen in MCAS and tests for other
MC-activating mutations are not yet available in commercial
laboratories; and (2) MC counts with > 25% spindle-shaped
cells and CD25 expression are generally specific to SM, not
MCAS. In one of the two published criteria for MCAS [23],
anaphylaxis is required as part of the clinical criteria yet
most of our patients do not have this problem. The original
criteria by Molderings et al. [64] allow for the diagnosis of a
larger group of patients who would not be given a diagnosis
by Valent et al. and hence not be treated for this mast cell
activation disease [24].
Use of the validated Mast Cell Mediator Release Syndrome (MCMRS) questionnaire can help lead to diagnosis
of a MC activation disorder (Appendix 1) [7]. This document takes into account characteristic MC symptoms, pertinent medical history, laboratory assessment, radiographic
changes, and biopsy results, and it provides a differential
diagnosis for other mimicking diseases. The questionnaire
brings out the most common symptoms of MC activation
which can occur in a variety of MC diseases and is not specific for one versus another. For instance, splenomegaly may
be found in SM but not MCAS.

Mast Cell Mediator Measurements
Of the > 200 MC mediators, only a small number of mediators are measurable in clinical laboratories at present, and
even fewer are relatively specific to MCs. A reasonable diagnostic MC mediator panel includes: (1) plasma prostaglandin D2 and histamine, (2) serum tryptase and chromogranin
A, and (3) 24-h and/or random urine N-methylhistamine,
leukotriene E4, and 2,3-dinor-11-ß-prostaglandin-F2-α.
Tryptase is the most well-recognized MC mediator
owing to elevated blood levels (> 20 ng/ml) in almost all
SM patients. It, however, is elevated in only 15% of MCAS
patients [2, 64]. This may be reflective of the presence of
the KITD816X mutation in mast cells in SM versus MCAS.
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High tryptase levels along with MC activation symptoms are
also seen in a recently described condition called hereditary
alpha tryptasemia where individuals have extra copies of the
TPSAB1 gene which encodes for the alpha form of tryptase
[65]. Mild elevations in tryptase can be helpful in diagnosing MCAS [64]; however, a normal tryptase level does not
exclude MCAS [2, 64]. Although it has been proposed that
an increase in tryptase from baseline within 1 to 4 h of having a reaction is important in identifying abnormal MC activation [23], limited data to substantiate the frequency of this
laboratory change have been published [66].
Since tryptase is a poor biomarker for MCAS, one needs
to consider other specific mediators of MC activation: leukotriene E4 (urine) and heparin (plasma). The problem with
measurement of heparin in the USA is that commercial laboratories do not have sensitive assays for endogenous heparin
[67]. Prostaglandin D2 (plasma) appears to be a sensitive
and relatively specific mediator in MCAS [2]. Chromogranin A is another commonly elevated mediator and is easily
measured in serum [2]. However, increased chromogranin
A levels can be seen in heart, kidney, or liver failure, active
or recent proton pump inhibitor use, chronic atrophic gastritis, and the rare neuroendocrine malignancies. Mediators
can all be tested at baseline, i.e., in the absence of an acute
MC reaction. If they are found to be normal at baseline,
and the clinical suspicion for a MCAS remains high, repeat
testing within 1—6 h of an acute MC activation attack is
helpful. Failure to discover increased levels of MC-specific
mediators does not argue against the potential presence of
MCAS due to the disease’s heterogeneity vis-à-vis the fact
that only a few of the MC’s many mediators are tested at present. Thus, while elevated mediator levels help substantiate

Table 3  Laboratory testing in mast cell activation syndrome
Laboratory test

Source

Special instructionsb

Prostaglandin D2
Histamine
Tryptasea
Chromogranin-A
Leukotriene E4
2,3-Dinor-11b-prostaglandin
F2⍺
N-Methyl histamine

Plasma
Plasma
Serum
Serum
Urine
Urine

Avoid NSAIDs
Avoid vitamin C
Avoid PPIs
Avoid zileuton
Avoid NSAIDs

Urine

Avoid vitamin C

If normal at baseline retest within 6 h of an acute attack
a

b

Tryptase is elevated in 15% of MCAS patients
Avoid the above for 5 days before testing
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a diagnosis of MCAS, negative results do not necessarily
exclude this diagnosis (Table 3).
Plasma and urine MC mediators are unstable at room
temperature or higher, thus requiring stringent specimen collection and handling protocols (i.e., chilled centrifugation
and frozen storage and transportation). Urine collection is
generally performed for 24 h, and the collection container(s)
should be kept either on ice or in a refrigerator, then transported on ice to the laboratory, and frozen for transportation
to the testing laboratory.

Management
Treatment of MCAS invariably involves trigger identification and avoidance along with control of MC mediator
production and action (Table 4) [3, 68, 69]. Patients are
often able to offer clues to many of their triggers, which
can include particular or combination of foods, temperature,
medications, and other physiologic and emotional stressors.
Data regarding specific dietary interventions in the treatment
of MCAS are lacking, and the most effective dietary intervention remains the identification and avoidance of triggers.
Histamine, gluten, and dairy-protein-free diets have been
recommended on the basis of clinical experience. Elimination diets play an important role in MCAS therapy [69].
In our experience and in the MCMRS (Appendix 1), highhistamine foods can activate MCs in the gut causing direct
and systemic symptoms. The aberrant MCs and normal MCs
not only release histamine, but the MCs have receptors for
histamine which then activate other MCs and other cells in
the body. High-histamine foods can release histamine which
binds to mucosal MC receptors on both aberrant and normal
MCs. Gluten (and dairy products) are listed as high-FODMAP foods. Investigations of the effect of a low-FODMAP
diet in IBS-d patients have shown reduction of plasma histamine levels [70]. Furthermore, high-FODMAP diet in mice
results in increased visceral hypersensitivity and increased
MC density in the colon [71].
Pharmacologic therapy is offered in stepwise fashion,
often trying one medication at a time to look for benefit
and risk since reactions to excipients (e.g., fillers, dyes, preservatives) are seen in MCAS patients (Table 4) [19]. Firstline therapy includes a non-sedating H1 histamine receptor
antagonist once to twice daily and a H2 histamine receptor antagonist once to twice daily [3]. Histamine receptor
antagonists block receptors not only on MCs but on many
other types of effector cells throughout the body which are
responsible for symptoms. Finding the best combination of
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Table 4  Treatment of mast cell
activation syndrome

Intervention

Timing

Frequency

Examples

Avoidance of known triggers
Diet interventions
Histamine (H1) antagonist
levocetirizine, loratadine
Histamine (H2) antagonist

First line
First line
First line

Daily
Daily
BID

Stress, heat, alcohol
Low histamine and gluten free
Cetirizine, fexofenadine,

First line

BID

Leukotriene receptor antagonist
Treatment of comorbid conditions
Flavonoid
Mast cell stabilizer
Second-generation H1 antagonist
Monoclonal antibody

First line
First line
First line
Second line
Third line
Fourth line

Daily—BID
Daily
Daily—BID
QID
Daily—BID
q4 weeks

Famotidine, ranitidine, cimetidine, nizatidine
Montelukast
POTS, EDS
Quercetin, luteolin
Cromolyn sodiuma, b
Ketotifenc
Omalizumabd,e

While a large number of drugs have been reported in the literature as having beneficial, if off-label, use in
mast cell activation syndrome (MCAS), and many are FDA approved for diseases closely related to (even
likely under-laid by) MCAS, none are yet FDA-approved specifically for MCAS, likely due in large part to
MCAS being such a recently recognized disease

a

Cromolyn sodium should be started stepwise fashion at 50–100 mg daily for one week followed by the
addition of a dose once each week until 200 mg QID dosing regimen is achieved

b

Cromolyn sodium can be introduced earlier into the regimen in patients with severe gastrointestinal symptoms

c

d
e

Ketotifen is not FDA approved; however, it is available through many compounding pharmacies
Prescribing of omalizumab should be limited to MCAS experts
Concomitant use of omalizumab and steroids should be avoided

antihistamines for each patient is important since histamine
release by MCs causes not only allergic symptoms but also
pain and visceral hypersensitivity [43]. Sustained release
vitamin C 500 mg daily, vitamin D daily, and quercetin
500 mg to 1000 mg once to twice daily are other over-thecounter interventions sometimes found helpful in MCAS
[69]. Vitamin C stabilizes MCs by reducing histamine formation and chemical degradation of released histamine [72].
Quercetin is a plant-based flavonoid that inhibits cyclooxygenase and lipoxygenase activity, thereby reducing production of inflammatory mediators such as prostaglandins [73].
Supplementation with vitamin D is dose adjusted according
to the serum level and may play a role owing to downregulation of MC receptors [74]. Second-line pharmacologic
therapy can include montelukast, a leukotriene receptor
antagonist (in our experience, twice daily dosing usually
helps MCAS patients more than once daily), and/or oral cromolyn sodium, a MC stabilizer. Cromolyn sodium can be
introduced earlier into the regimen in patients with severe GI
symptoms. Oral cromolyn is started at 100 mg per dose (or
even more cautiously when GI symptoms are severe) with a
goal of reaching, in stepwise fashion, a dose of up to 200 mg
four times per day (30 min before meals and at bedtime).
Tachyphylactic worsening of symptoms sometimes occurs in

the first few days of cromolyn use, but ongoing exacerbation
may signal reactivity to a contaminating excipient (such as
microparticulate plastic residue from the drug’s vial), calling for trials of different formulations. Third-line pharmacologic therapy can include ketotifen, a second-generation
H1 antagonist with anti-inflammatory effects (not currently
approved by the U.S. Food and Drug Administration for oral
use). This is available through compounding pharmacies at
doses of 1 mg to 4 mg once to twice daily. Fourth-line pharmacologic therapy can include omalizumab, a humanized
murine IgG monoclonal antibody which inhibits IgE binding to high-affinity IgE receptors that are present on MCs
and basophils [75]. Omalizumab should be administered by
allergists and others familiar with MCAS and in the absence
of concomitant steroids.

Prognosis
MCAS is caused by probably epigenetically induced
somatic genetic mutations which cannot be cured per se.
The course is at best constant, but frequently the intensity of symptoms is progressive. MCAS is thus generally
regarded as incurable because of its likely genetic causes,
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yet it is treatable and the majority of patients ultimately
achieve symptomatic improvement [2]. Furthermore, treatment of common comorbid conditions is essential for overall
improvement, and working with other specialists in allergy,
cardiology, neurology, and physical therapy is important. In
many of these patients, their pharmacologic regimen may
be decreased and simplified over time. However, even in
patients who achieve significant symptomatic improvement,
acute decompensating events can be experienced. During
these events, they will require increased doses of their
MCAS medications or a more aggressive treatment regimen
(i.e., higher-dose H2 receptor blockers, budesonide, prednisone, and/or additional MC-directed medications). In an
emergency involving a patient with MCAS, both patients and
their family members should be educated to inform treating
providers of the diagnosis of MCAS using available articles
and information posted on www.TMSforacure.org. Use of
sedatives and anesthesia for endoscopy or surgery can trigger MC activation in MCAS patients. This may be prevented
by using preoperative intravenous diphenhydramine, famotidine, midazolam, and, in very reactive patients, solumedrol.

Future Directions
Studies are needed to assess the prevalence and burden
of MCAS in general GI and GI motility practices. More
research is indicated to see how MCAS fits into the differential diagnosis, testing, and therapy of apparently
functional GI disorders and GI motility disorders. IBS and
MCAS patients often have chronic syndromes with poor
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quality of life (e.g., restless legs syndrome, chronic fatigue
syndrome, fibromyalgia syndrome, and chronic pelvic pain
syndromes) [76–80]. Explorations into possible inflammatory and immune links could lead to new understandings of
the pathophysiology of each disorder and to common, previously unimagined, therapeutic approaches. Treatment with
probiotics that reduce histamine output or new medicines
that inhibit MCs are other avenues to explore in the therapy
of MCAS.

Conclusion
The recent recognition of MCAS provides new answers and
treatment approaches for the gastroenterologist who is managing patients with “idiopathic” GI disorders which range in
severity from bothersome to completely disabling.
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