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ABSTRACT

Urticaria pigmentosa (UP) is the most common form of cutaneous mastocytosis in children. It can be
diagnosed clinically, based on the appearance of numerous brownish macules and papules that are
symmetrically distributed, mostly on the trunk and the extremities. Skin biopsy is helpful in establishing the
diagnosis. Treatment options generally include antihistamines and/or topical corticosteroids. In most cases,
pediatric UP tends to disappear spontaneously before puberty. We present the case of a 9-month-old male
with a history of multiple brownish patches and plagues, which started when he was four months old. He was
diagnosed with UP based on clinical and histopathologic findings, and was prescribed oral antihistamines and

emollients for symptomatic treatment.
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INTRODUCTION
Urticaria pigmentosa (UP), the most common
manifestation of pediatric cutaneous masto-
cytosis (CM), is generally a benign disease,
commonly presenting as erythematous or
brown macules, patches and plaques. CM can
present as diffuse cutaneous lesions, masto-
cytomas, or UR!3 UP is caused by vatious
activating mutations in the KIT gene (or the
proto-oncogene c-KIT). It is associated with
Darier's sign and cutaneous symptoms related
to mast cell mediators, such as pruritus,
flushing, etc.! 2 Darier’s sign, which is the
appearance of a wheal after stroking or
rubbing a skin lesion, is pathognomonic of
CM.2 4 Unlike adult forms of mastocytosis,
UP rarely has systemic involvement in
children.! In Southern Philippines Medical
Center, a tertiary hospital in Davao City,
Philippines, 18 cases of UP were recorded
from 2010 to 2020.>

The management of UP aims to provide
symptomatic relief from pruritus and avoid
triggers that can lead to mast cell degra-
nulation.® Patients are advised to avoid mast
cell degranulation triggers such as spicy
foods, dairy, fermented products, alcohol,
systemic anesthetic agents, anticholinergic
preparations, —aspirin, nonsteroidal —anti-
inflaimmatory drugs (NSAIDs), narcotics,
and polymyxin B sulfate. 7 Elevated mast
cell number during an allergic reaction
explains the much higher prevalence of
anaphylaxis, which can be severe or fatal at
times, among patients with mastocytosis than
in the general population.® Anaphylaxis is
rare in children with UP, unless they have
skin lesions affecting larger areas of their
skin. However, up to 50% of adults with UP
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may develop anaphylaxis over their lifetime.”?
Patients can benefit from the chronic
administration of H1 antihistamines, which
can help reduce cutaneous symptoms. In
some cases, a potent topical corticosteroid
may be applied under occlusion for 8-12
weeks to alleviate symptoms, although this
may not be practical for lesions covering
large surface areas.’

This case report describes a 9-month-old
male who presented with a sudden onset of
multiple  hyperpigmented macules and
plaques during his fourth month of life. The
patient was eventually diagnosed with UP
and was treated with oral antihistamines and
emollients.

CLINICAL FEATURES

A 9-month-old male patient presented at our
outpatient clinic with multiple skin lesions
on his face, trunk, and extremities. The

(IN ESSENCE

Urticaria pigmentosa (UP) is the most common
presentation of cutaneous mastocytosis in
children that can occur at any age, sex, and race.
Diagnosis must rule out systemic involvement
and be confirmed by a skin biopsy with special
stain to highlight mast cell infiltrates.

In this case report, we describe the case of a 9-
month-old male who presented with a sudden
onset of multiple brownish macules and patches
that began at 4 months old.

The patient’s symptoms of pruritus were
adequately controlled after a two-year course of
symptomatic treatment with antihistamines and
hypoallergenic skin care products.
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Figure 1 Multiple well-defined, irregularly-shaped, brown macules, patches and plaques on
the face (A), anterior and posterior truncal areas (A,B), upper extremities and lower

extremities (C,D), and soles (E).

Figure 2 Positive Darier’s sign, elicited a few minutes
after stroking the skin lesion with a blunt object.

lesions started to appear on his left arm
suddenly 5 months prior to the consultation.
Some of the lesions observed during onset
were flat, brownish discolorations measuring
around 0.5 centimeters (cm) in size, while
others were reddish and raised, potentially
measuring at least 1 cm in size. The patient
experienced occasional itching and flushing
upon exposure to warm environments in
association with these lesions. Two weeks
after the skin lesions first appeared, they
began to spread to the patient's face, trunk,
and extremities, which prompted the pa-
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tient’s parents to seck consultation with a
pediatrician. The pediatrician prescribed
cetirizine and a hypoallergenic bath soap to
manage the cutaneous symptoms, but de-
spite being medicated for over 4 months, the
patient's condition did not improve. This
prompted the patient to seek further con-
sultation with our department.

The patient did not have fever, cough,
colds, or any symptoms related to the
cardiac, gastrointestinal, and genitourinary
systems. There were no signs of extra-
cutaneous otrgan involvement. The patient's
developmental milestones were at par with
his age. There were no similar lesions or
known skin conditions in the family.

On physical examination, the patient was
alert, active, and had no fever. Multiple, well-
defined brown macules, patches, and plaques
were observed on the patient's forehead,
chin, jaw, neck, anterior and posterior trunk,
as well as on both upper and lower
extremities, including the palms and soles,
covering approximately 68% of the total
body surface area. The lesions had irregular
shapes and varied in size, ranging from 4
millimeters (mm) to 4 cm in diameter (Figure
1). Upon stroking the patient's lesional skin
with a fingernail, wheal formation was
observed, indicating a positive Darier's sign
(Figure 2). The patient had no dysmorphic
features, and the rest of the physical exam-
ination findings were unremarkable.

Given the patient’s characteristic skin
lesions, we were already considering a
diagnosis of CM, most probably UP. When
the patient exhibited a positive Datiet's sign,
we climinated other possible diagnoses, such
as Peutz-Jeghers syndrome, neurofibro-
matosis I, postinflammatory hyperpigmen-
tation, and idiopathic eruptive macular
pigmentation, because these conditions do
not present with Darier's sign.

DIAGNOSTIC APPROACHES

The diagnosis of UP is established based on
characteristic skin findings, as well as skin
punch biopsy results that demonstrate
increased mast cell infiltrates in the dermis.?
Serum tryptase levels above 20 ng/ml is a
criterion for diagnosing systemic involve-
ment in CM.!° To confirm our initial
diagnosis and rule out possible systemic
involvement, we requested a laboratory and
histopathological work-up. To determine
mast cell burden and risk of systemic
involvement,!! we ordered a serum tryptase
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Figure 3 Dermoscopy (x10) of skin lesion showing dark
brown pigmentation arranged in a reticular pattern.

Figure 4 Histopathology of the skin lesion at high power
field (hematoxylin-eosin stain, x40), demonstrating a
diffuse proliferation of mast cells spanning the dermis.
There is basal cell layer hyperpigmentation (red arrow)
and mild spongiosis (red ring) in the epidermis.
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Figure 5 Moderate dense superficial and perivascular
inflammatory infiltrates composed of mononuclear cells
(red arrows) in the dermis (hematoxylin and eosin, x400).

A

test, which showed a normal value of 9 pg/L.
The patient had additional tests to rule out
systemic involvement, which included a
complete blood count, liver and kidney
function tests, urinalysis, and chest radio-
graphy. All the test results were within
normal limits.
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On dermoscopy of a representative ma-
cule, we observed a brown pigment network
throughout the lesion (Figure 3). We took a
skin punch biopsy sample using a 4-mm
instrument on the lesional skin on the
patient’s right posterior trunk, where the
mast cell infiltrates would most likely be
found. Histopathology revealed mild spon-
glosis and basal layer hyperpigmentation in
the epidermis, and diffuse proliferation of
mast cells in the dermis (Figure 4). The
upper dermis had moderately dense supet-
ficial and perivascular inflaimmatory infil-
trates consisting of mononuclear cells
(Figure 5). Mast cells appeared round in
shape, with centrally-located nuclei, taking a
“fried-egg” appearance (Figure 6). Immuno-
histochemistry staining with CD117 (Figure
7) revealed a cluster of brown-staining mast
cells in the upper dermis, indicating a
positive test result.

THERAPEUTIC APPROACHES

We started the patient on cetirizine oral
drops, starting at a dose of 0.25 milligram/
kilogram per day, administered at bedtime,
whenever pruritus was experienced. We
explained the risk of anaphylaxis to the
patient’s parents. They were counseled re-
garding the avoidance of certain foods,
situations, and medications which can trigger
the appearance of cutaneous symptoms. We
also advised the parents to use a hypo-
allergenic bath soap and a mild emollient on
the patient.

OUTCOME

The patient came for a follow-up consul-
tation after two years. We observed that the
old lesions had flattened out, and there were
new inactive macules and patches on the
face, trunk, and extremities. During the past
two years, the patient’s symptoms, such as
pruritus, were effectively managed with
cetirizine, as well as the hypoallergenic bath
soap and emollient that were prescribed.

DISCUSSION

A 9-month-old male infant presented with a
5-month history of brownish macules,
patches, and plaques that first appeared on
his left arm, and subsequently spread to
various parts of his body, including the face,
neck, trunk, extremities, palms, and soles.
The diagnosis of UP was confirmed by
clinical presentation and histopathologic
findings. Symptomatic treatment with anti-
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histamines and hypoallergenic skin care
products was administered for two years,
resulting in adequate control of pruritus.

Mastocytosis can occur at birth or at any
age, regardless of race or sex. In pediatric
cases of CM, 10-15% present with solitary
cutaneous mastocytomas,'?  65-90% with
UPB and 5% with diffuse cutaneous
involvement.!* Mastocytosis has a global
incidence of 1 in 8000 among patients aged
6 months to 2 years.? > 11 Most patients do
not have a family history of mastocytosis,
and only a few familial cases have been
reported.? At the time we saw our patient—
five months after the initial onset of
cutaneous symptoms—his laboratory work-
up results indicated no systemic involve-
ment, and the histopathology results from a
skin biopsy was consistent with UP.

Mast cells come from the bone marrow
as agranular, undifferentiated, KIT+ (CD117)
pluripotent progenitor cells. KIT is the
protein product of the proto-oncogene c-
KIT found in the cell membrane of mast
cells, melanocytes, primitive hematopoietic
stem cells, etc.> UP is caused by vatious
activating mutations in the KIT gene.? 2
Mutations in ¢-KIT lead to integral activation
of KIT causing mast cell proliferation and
development. When patients with UP are
exposed to mast cell triggers, specific
mediators like histamine, eicosanoids, prosta-
glandins, leukotrienes, heparin, proteases,
and cytokines are produced.?® The pathologic
increase of mast cells, and their mediators, in
the papillary dermis produce the cutaneous
symptoms of CM in our patient. After
stroking the patient’s skin lesion with a blunt
object, a wheal formation was observed,
which may be attributed to the release of
leukotrienes and histamine from cutaneous
mast cells.?’ These cells also induce pro-
liferation of melanocytes and production of
melanin resulting in the appearance of the
brownish  pigment network on  der-
moscopy.?!

The diagnosis of UP is mainly clinical,
with a positive Darier’s sign present in the
majority of cases?? This sign is more
pronounced in children than in adults due to
the high concentration of mast cells in
pediatric skin lesions.? + Our patient pre-
sented with a positive Darier’s sign, which
strongly suggested the diagnosis of UP
based on the characteristic and distribution
of the lesions. To confirm the diagnosis and
aid in further subclassification, we pet-
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Figure 6 Mast cells with centrally-located nuclei,

producing a distinctive “fried-egg” appearance
(hematoxylin and eosin, x1000).
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Figure 7 Immunohistochemical staining showing CD117-
positive dermal mast cells (x1000).
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formed dermoscopy, which is a valuable tool
for differentiating between melanocytic and
non-melanocytic lesions.?> In UP and in
some cases of solitary cutaneous masto-
cytoma, dermoscopic findings show a brown
pigment network throughout the lesion.?*
Skin biopsy is required to confirm the
diagnosis.? With our patient’s skin biopsy
results showing an increased amount of mast
cells in the dermis—a hallmark finding of UP
—as well the characteristic skin lesions and
positive Darier’s sign, we were able to
confirm our initial diagnosis of UP.

UP is expected to persist from childhood
to adolescence, and then fade away even-
tually. However, the persistence of lesions
and recurrent symptoms (i.e., abdominal
pain, diarrhea, serum tryptase greater than
20 pg/L, elevated liver enzymes, abnormal
complete blood count) may indicate possible
systemic involvement warranting referral to a
hematologist for possible bone marrow
biopsy.?> The management of UP mainly
involves supportive care. We counseled the
patient’s family on mast cell degranulation
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triggers, provided symptomatic treatment
(e.g, itch, flushing), and advised regular
follow-up consultations to monitor for any
extracutaneous or systemic involvement.

The prognosis of pediatric UP is related
to the patient’s age of onset. Symptoms of
UP may partially or completely resolve by
adolescence in 55 to 90% of patients when
the disease develops before the age of 10.
However, when UP develops after the age of
10, symptoms continue into adulthood in
90% of patients. There is also a greater risk
for systemic involvement in 15 to 30% of
pediatric patients when UP persists until
adulthood.” 13 Our patient developed UP at
the age of four months, and he also
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