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Mast cell disorders represent an emerging disease category notable for the diverse spectrum
of presentations. Patients are clinically characterized by symptoms reflective of mast cell
mediator release, which often includes episodes of urticaria with or without angioedema and
flushing as well as episodes of recurrent potentially life-threatening anaphylaxis. Multiple
systems can be targeted including cardiovascular, gastrointestinal (Gl), psychiatric,
respiratory and musculoskeletal. In addition, patients may have vague nonspecific
complaints, such as abdominal discomfort or “brain fog”. Triggers are often unknown and
episodes follow an unpredictable pattern. The diagnosis can be elusive due to the variable
clinical history and laboratory values that fluctuate depending on time of collection in
relationship to a symptomatic episode.

To heighten awareness of this disease and inform clinicians on therapeutic options, we
describe a cohort of 7 patients with systemic mast cell disorders. For a diagnosis of mast cell
activation syndrome (MCAS)?!, patients require 3 out of 3 diagnostic criteria: (1) intermittent
symptoms of mast cell activation involving at least 2 organ systems, (2) improvement with
pharmacologic therapy targeting mast cell mediators, (3) laboratory evidence of increased
mast cell mediators (commercially available and validated markers of mast cell activation
include serum tryptase, urinary N-methylhistamine, prostaglandin D2 and its metabolite 11-
B-Prostaglandin F2, and leukotriene E4). Systemic mastocytosis (SM)? patients require 1
major criterion (atypical mast cell clusters in bone marrow) and 1 minor criterion or at least
3 minor criteria: (1) tryptase > 20 ng/mL, (2) atypical mast cell morphology, (3) aberrant
expression of C2 and CD25 on mast cells, or (4) presence of the D816V c-Kit mutation.
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Based on these criteria patients one through five were categorized with MCAS and patients
six and seven were diagnosed with indolent SM (table I)

Patients one, two and four had markedly different presumed secondary activation profiles.
All had evidence of either IgE or non-1gE secondary MCAS but also exhibited abnormal
serum and/or urinary markers. The presence of secondary triggers does not always equate to
secondary mast cell activation. Both systemic venom responses and hypotensive
anaphylaxis, for example, may be due to an underlying primary mast cell disorder. Patient
one presented with recurrent anaphylaxis from various foods including one episode in which
intubation was narrowly avoided. Concerning in this case were the recurrent severe
anaphylaxis episodes and persistently abnormal baseline tryptase elevations. As such, patient
one may warrant close surveillance despite his presumed secondary MCAS classification for
evolving SM. Patient two exhibited mast cell activation due to an opioid medication.
Emerging evidence has described non-lIgE-mediated mast cell activation of opioids involving
the MRGPRX2 receptor?. Patient three manifested cutaneous, respiratory and Gl symptoms
with elevated tryptase and urinary markers. Patient four was diagnosed with Kounis
syndrome in which ST-elevation myocardial infarction immediately followed pork
consumption. Pork-specific IgE was positive and galactose-alpha-1,3-galactose IgE testing
was negative. Kounis syndrome is a rare disorder characterized by an acute coronary
syndrome triggered by the release of inflammatory mediators following an allergic insult,
and has been described with underlying MCAS3. Patient five with recurrent idiopathic
anaphylaxis (IA) had a normal baseline tryptase with meaningful (>20% above baseline
tryptase plus 2 ng/mL) symptomatic elevation along with increased urinary markers thus
meeting criteria for the 1A subset of MCAS!.

Both SM patients presented with abdominal pain, diarrhea, urticaria and rash (table I).
Patient six experienced anaphylaxis, while patient seven reported severe, debilitating bone
pain. Bone marrow biopsy confirmed mast cell infiltrates in both patients. Patient six
achieved symptomatic improvement with antihistamines and cromolyn. Patient seven failed
maximal medical therapy with antihistamines, montelukast, cromolyn and hydroxyurea®. He
was subsequently started on omalizumab with dramatic improvement.

The diagnosis of mast cell disorders can be challenging given the heterogeneous
clinicopathologic spectrum and the short half-lives of the available biomarkers. Tryptase is
optimally collected within 4 hours after symptom onset. This time point is often overlooked
by physicians tasked with emergently stabilizing a patient. In our cohort, patients 1-3 had
elevated tryptase levels. Patients 2 and 3 had elevated urine markers as well. Patient four’s
tryptase level was not collected until 24 hours after symptom onset and was within normal
limits at that timepoint; the urinary marker, however, was persistently elevated. A weakness
of our report is the failure to obtain 2 or more collections of urinary mediators during a
symptomatic episode or elevation of tryptase over baseline for patients 1 and 4 to meet all
MCAS criterial. Patient 2 did have a meaningful tryptase elevation; however, the timing was
not delineated in the record. These omissions reflect the ‘real world’ challenges with
patients presenting at multiple sites for emergent care.
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There is limited information available to assist clinicians in choosing effective therapies for
mast cell disorders. Given the rarity of these conditions, case reports are of unique value for
practitioners to guide treatment decisions and monitor outcomes. Our therapeutic approach
mirrors the available literature incorporating escalating doses of antihistamines, addition of a
cysteinyl leukotriene receptor blocker or 5-lipoxygenase inhibitor and/or mast cell stabilizer,
particularly for Gl symptoms®. Aspirin therapy can be considered, especially in patients with
coexisting coronary artery disease, given evidence that prostaglandins including
prostaglandin D2 may play a role in mast cell activation®. As exemplified by our cohort,
response to therapy is quite variable. While one patient was adequately controlled on
antihistamines as needed, the majority of patients required combination therapies. Two
patients failed maximal medical therapy but achieved symptom relief with omalizumab
300mg every 4 weeks.

Previous case reports have suggested that omalizumab can provide symptomatic relief in
patients with SM and monoclonal MCAS’~-2, Omalizumab has been reported to be effective
in a pediatric patient with MCAS!0. Our patient 5 represents the first adult (non-clonal)
MCAS patient successfully treated with omalizumab to the best of our knowledge. The
mechanism by which omalizumab mediates symptom relief in mast cell disorders has not
been well delineated.

Our cases highlight the variable presentation, diagnostic challenges and response to
treatment of mast cell disorders. Importantly, two of these cases demonstrate that symptoms
refractory to traditional medical management may be alleviated with omalizumab.
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