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Key Clinical Message

Additional investigations for systemic involvement should be initiated once the
diagnosis of cutaneous mastocytosis has been established in an adult patient. A
serum tryptase can serve as a screening test for systemic mastocytosis, and per-
sistent elevations should prompt further investigations, such as bone marrow
studies.

Abstract

Urticaria pigmentosa (UP) is the most common form of cutaneous mastocytosis,
presenting as a wide variety of macroscopic appearances. Cutaneous mastocyto-
sis in pediatric patients usually does not present with systemic involvement, but
more than half of adult patients with cutaneous mastocytosis demonstrate sys-
temic involvement. Currently, there is no guidance surrounding systemic testing
in patients with UP. A 50-year-old Caucasian male was referred to the Clinical
Immunology and Allergy clinic with a history of a rash. He initially presented
to hospital 12years prior with group A beta hemolytic streptococcus bacteremia
treated with multiple different antibiotics. One week following discharge, he de-
veloped erythematous brown spots on his right leg which were flat, non-pruritic,
and not painful. The rash later expanded to his trunk and extremities. A skin
biopsy performed 2 years prior to referral to our clinic demonstrated urticaria pig-
mentosa. The CD117 immunohistochemical stain showed increased perivascular
and interstitial mast cells in the superficial dermis. Darier's sign was negative on
physical examination, and venom testing was also negative. Although he had no
symptoms of systemic involvement, his serum tryptase was elevated at 47.6ng/
mL in the context of normal kidney and liver function. A skeletal survey was nor-
mal, and an abdominal ultrasound ruled out splenomegaly. Bone marrow biopsy
demonstrated a mild increase in paratrabecular and perivascular atypical mast
cells, in keeping with systemic mastocytosis. Adult patients with cutaneous mas-
tocytosis have a high likelihood of having an underlying systemic mast cell dis-
order. Therefore, any patient presenting with characteristic skin findings should
be investigated as having a cutaneous manifestation of systemic mastocytosis.
This case demonstrates the utility of serum tryptase and its role in triggering ad-
ditional investigations and guiding appropriate therapy.
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1 | BACKGROUND

Mastocytosis is a disease characterized by an abnormal
infiltrate of neoplastic (clonal) mast cells in one or more
organs." This disorder is characterized by its heterogenous
presentation and is classified by its distribution of disease.
The two major variants of mastocytosis are cutaneous
mastocytosis, where the neoplastic mast cell infiltrate is
confined to the skin, and systemic mastocytosis, where at
least one extracutaneous organ is involved.”

Urticaria pigmentosa (UP) is the most common form
of cutaneous mastocytosis.” The pathogenesis of masto-
cytosis often involves an activating mutation in the KIT
gene in a mature mast cell to produce a neoplastic popula-
tion of clonal mast cells. UP usually presents as localized,
monomorphic, tan-brown maculopapular lesion that can
urticate when mechanically agitated. However, UP may
take on a variety of clinical appearances,* sometimes pre-
senting as ill-defined reddish brown macules with asso-
ciated telangiectasias (termed ‘telangiectasia macularis
eruptiva perstans’), caused by the perivascular infiltration
of atypical neoplastic mast cells around dermal capillar-
ies.” These atypical presentations can often be misdiag-
nosed as telangiectatic disorders, such as scleroderma,
hereditary hemorrhagic telangiectasia or telangiectasias
secondary to cirrhosis, but their clinical outcome is indis-
tinguishable from classical UP, despite the difference in
macroscopic appearance. In all cases of cutaneous masto-
cytosis, Darier's sign may be positive, where an urticarial
wheal appears following iatrogenic excoriation because of
mechanical degranulation from the excess cutaneous neo-
plastic mast cells.

Although cutaneous mastocytosis in pediatric patients
rarely presents with systemic involvement,® up to half of
all adult UP cases will have an associated systemic masto-
cytosis.7 However, there are no established consensus
guidelines surrounding testing for systemic involvement
in patients with UP.

The prognosis and treatment options for patients with
mastocytosis are markedly different, depending on ex-
tent of clinical manifestations and distribution of disease.
Complete resolution of the disease occurs more frequently
in patients with limited cutaneous mastocytosis than in
patients with systemic mastocytosis.® In addition, these
patients also have a higher rate of Hymenoptera venom
allergy than the general population.” However, treatment
options are limited to symptom management, with ste-
roid therapy, antihistamines, tyrosine kinase inhibitors

(imatinib and midostaurin), and omalizumab as possible
therapeutic agents depending on disease extent.'

Here we described the clinical course, associated
findings, and work-up in a patient with UP, and the di-
agnostic uncertainty preceding identification of systemic
involvement.

2 | CASE PRESENTATION

A 50-year-old male was referred to the Clinical
Immunology and Allergy clinic with a history of a rash
suspected to be secondary to a drug reaction. He had
initially developed erythematous brown macules on his
right leg following treatment with multiple different an-
tibiotics for group A beta hemolytic Streptococcus bacte-
remia 12 years prior. These lesions were flat, non-pruritic,
and not painful, and later expanded to involve his trunk
and extremities. A skin biopsy performed immediately
prior to referral to our clinic demonstrated an increase in
perivascular and interstitial mast cells in the superficial
dermis, consistent with urticaria pigmentosa (Figure 1A).
The KIT (CD117) immunohistochemical stain showed
an increased number of perivascular spindled mast cells
(Figure 1B), in keeping with a cutaneous manifestation of
mastocytosis.

The patient was otherwise healthy and did not have any
symptoms that would have been suggestive of systemic
involvement, such as flushing, abdominal pain, fevers,
drenching night sweats, weight loss, respiratory symp-
toms, or musculoskeletal symptoms. The macules were
present across the trunk and extremities at time of phys-
ical examination, and Darier's sign was negative. There
was no lymphadenopathy or hepatosplenomegaly. Despite
having no symptoms of systemic involvement, a serum
tryptase was drawn, given the association between UP
and systemic involvement. Testing for honeybee, yellow
jacket, white-faced hornet, yellow hornet, and wasp ven-
oms (intradermal and serum-specific IgE) was negative.

His serum tryptase was elevated at 47.6ng/mL (nor-
mal 3.8-11.4mg/mL) in the context of normal kidney
and liver function. Bloodwork demonstrated leukocytes
at 5.4x10%/L, hemoglobin 148 g/L, platelets 251x10%/L,
neutrophils 2.2 x 10°/L, lymphocytes 2.7%10°/L, and eo-
sinophils 0.1x10%/L. Lactose dehydrogenase and coagu-
lation assays (INR, PTT) were normal. Bone scintigraphy
did not identify any osseous lesions, and an abdominal
ultrasound ruled out ascites and hepatosplenomegaly.
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(B)

FIGURE 1 Skin punch biopsy showing an increase in perivascular and interstitial mast cells within the dermis, with associated
lymphocytes, histiocytes and eosinophils (A). These mast cells are positive by immunohistochemistry (diaminobenzidine stain, brown) for
CD117 (KIT) overexpression (B), supporting the diagnosis of urticaria pigmentosa. Scale bar=0.3 mm.

FIGURE 2
biopsy shows a mild increase in
paratrabecular and perivascular

atypical mast cells (A) that are

positive by immunohistochemistry
(diaminobenzidine stain, brown) for
CD117 (KIT) overexpression (B). A
reticulin stain (C) shows patchy mild
reticulin fibrosis, corresponding to foci

of mast cell aggregation. A toluidine blue
stain (D) shows patchy small aggregates
of mast cells with metachromatic granules
(purple), particularly in paratrabecular
and perivascular areas. Scale bar=0.1 mm.

Bone marrow

Based on the elevation in serum tryptase, the patent was
referred to hematology, and a bone marrow biopsy from
the right posterior superior iliac spine demonstrated a
mild increase in paratrabecular and perivascular atypical
mast cells (Figure 2A) that were positive by immunohis-
tochemistry for CD117 (KIT) overexpression (Figure 2B).
A reticulin stain (Figure 2C) demonstrated patchy mild
reticulin fibrosis, corresponding to foci of mast cell aggre-
gation, and a toluidine blue stain (Figure 2D) highlighted
the metachromatic granules within these small aggregates
of mast cells. Overall, these findings were in keeping with
systemic mastocytosis. His cytogenetics demonstrated a
normal karyotype; however, next-generation sequencing
revealed no point mutation at codon 816 of KIT.

He was ultimately diagnosed with indolent systemic
mastocytosis, with skin lesions and low mast cell burden.
There was an absence of B (‘burden of disease’) and C
(‘cytoreduction-requiring’) findings that are seen with the
more aggressive variants of systemic mastocytosis. Given
this diagnosis, no systemic therapies were initiated at the
current time.

3 |
CONCLUSIONS

DISCUSSION AND

Mastocytosis is a clinically heterogeneous condition with
indolent to aggressive disease presentations. There are
several variants of systemic mastocytosis, including indo-
lent systemic mastocytosis (the most common), aggressive
systemic mastocytosis, and mast cell leukemia.’

Systemic mastocytosis is associated with systemic
symptoms due to inappropriate release of mast cell me-
diators and the possible development of splenomegaly,
lymphadenopathy, and hepatomegaly. However, these
findings are uncommon in the indolent variants and more
often present with advanced or aggressive disease.' Severe
systemic symptoms such as anaphylaxis may occur in ag-
gressive disease because of ongoing neoplastic mast cell
degranulation, and gastrointestinal manifestations such
as diarrhea and peptic ulcers may also occur due to excess
systemic histamine, eicosanoid, protease, and heparin re-
lease."! However, cutaneous symptoms may be present in
up to 80% of patients with systemic mastocytosis.'>"?
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Although UP is generally well-recognized when pre-
senting with its classical appearance, unusual macro-
scopic presentations of cutaneous mastocytosis are often
misdiagnosed given the potential variability in clinical
presentation and subtlety with establishing the histolog-
ical diagnosis in the context of a low pre-test probabil-
ity."* Adult patients with UP often have a high likelihood
of an underlying systemic mast cell disorder."> One case
series described systemic involvement in up to 47% of
cases with cutaneous mastocytosis'® with aggressive (non-
indolent) systemic mastocytosis in up to 9% of those cases.
Therefore, any patient presenting with characteristic skin
findings should be investigated as having a cutaneous
manifestation of systemic mastocytosis. However, there is
often a delay in the identification of this association with
one case series describing a mean interval of 2 years before
the workup of systemic mastocytosis.'”

Additional investigations for systemic involvement
should be initiated once the diagnosis of cutaneous masto-
cytosis has been established in an adult patient.'® A serum
tryptase can serve as a screening test for systemic masto-
cytosis, since serum tryptase levels are normal or slightly
elevated in mastocytosis patients limited to cutaneous in-
volvement.'*? Persistent elevations above 20ng/mL are
suggestive for systemic mastocytosis and may prompt fur-
ther investigations, such as bone scintigraphy and a bone
marrow biopsy, as was done with this patient.

The elevation in serum tryptase served as an inciting
event to trigger further investigations for systemic mast
cell involvement. However, elevations in serum tryptase
are nonspecific in isolation and can be falsely positive in
the setting of a variety of different disorders.** Therefore,
serum tryptase must be interpreted in settings with a high
index of suspicion for systemic mastocytosis (e.g., skin
findings, B findings, or C findings) with appropriate clin-
ical correlation to trigger marrow-specific investigations.

Additionally, molecular studies for the presence of a
pathogenic KIT D816V mutation in the peripheral blood
or bone marrow may be helpful to identify a mast cell dis-
order.*” In our case, no KIT mutation was detected, likely
due to the patchy disease process and low mast cell fre-
quency, but rather a suboptimal aspirate sample for mo-
lecular testing, suggesting a false negative result.

This case report adds to the growing literature, and
demonstrates the utility of serum tryptase and its role in
triggering additional investigations and guiding appropri-
ate therapy.
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