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Diffuse Cutaneous Mastocytosis
and Vaccination Reactions in a
Filipino Child: A Case Report

f
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ABSTRACT

Introduction: Diffuse cutaneous  mastocytosis
(DCM) is a rare and severe form of cutaneous
mastocytosis which may present in the neonatal
period; thus early recognition is essential. Symptoms
of mastocytosis are exacerbated by mast cell
degranulating agents more commonly from heat,
friction, local trauma, drugs and food. This is a
case of DCM presenting with bullous eruptions after
immunization.

Case Report: An 11-month-old boy presented
with generalized erythematous to hyperpigmented
macules and patches initially atbirth, with progression
to bullous eruptions immediately after immunization
without any systemic symptoms. Biopsy revealed
superficial and deep mixed cell infiltrates consisting
of lymphocytes, histiocytes and numerous mast cells.
Giemsa stain highlighted the metachromatic mast
cell granules. Serum tryptase was elevated by 13
times (130 ug/L). The patient was prescribed oral
antihistamines and topical steroids that offered good
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response. Avoidance of all potential triggers was
instructed.

Discussion: The extensive cutaneous involvement
in DCM (generalized erythema, diffuse papules that
develop pachyderma, darker skin, peau d’orange)
are due to the diffuse infiltration of the dermis with
mast cells, accompanied with an elevated serum
tryptase.

Unique to this local case are exacerbations
triggered by vaccination. There is literature to
support evidence of vaccination reactions to
pentavalent vaccine in children with DCM though
the pathway associated with mast cell degranulation
affer immunization has not yet been specified.

It is advised that patients with DCM follow
scheduled  immunization  guidelines  with
precautionary measures.
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INTRODUCTION

Mastocytosis refers to a heterogeneous group of
disorders characterized by abnormal accumulation
of mast cells in different tissues or organs,
predominantly skin, bone marrow, gastrointestinal
tract, liver, spleen and lymph nodes.[1] It is classified
info cutaneous or systemic mastocytosis using a
diagnostic criteria and classification according to

the World Health Organization (WHO):[2]
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Table 1: 2016 WHO diagnostic criteria for cutaneous and systemic mastocytosis

Cutaneous Mastocytosis (CM)

Systemic Mastocytosis (SM)
(1 major + 1 minor or 3 minor)

Typical clinical findings of cutaneous mastocytosis with typical
infiltrates of mast cells in a multifocal or diffuse pattern on skin
biopsy.

Features and criteria sufficient to establish the diagnosis of
systemic mastocytosis are absent.

Maijor Criterion

Mast cells in bone marrow or other extracutaneous organ(s)
(>15 mast cells in aggregate)

Minor Criteria

Mast cells in bone marrow or other extracutaneous organ(s)
show abnormal morphology (>25%)

C-kit mutation at codon 816 in extracutaneous organ(s)
Mast cells in bone marrow express CD2 and/or CD25
Serum total tryptase >20 ng/mlL

The WHO currently recognizes three main
subforms of CM, which include maculo-papular
cutaneous  mastocytosis  (MPCM)  or urticaria
pigmentosa (UP), diffuse cutaneous mastocytosis
(DCM) and mastocytoma of skin.[2]

DCM is a rare and severe variant of CM
occurring in approximately 1%-3% of cases.[3] It
usually presents during the neonatal period with
generalized erythema, diffuse papules associated
with pachyderma or thickened skin, accentuation
of hair follicles or peau d’orange.[3] Over time,
characteristic symptoms may develop, including
Darier’s sign (pathognomonic for all forms of DCM),
darker skin, dermographism, hemorrhagic vesicles
and bullae.[1] These skin findings are attributable
to increased cutaneous infiliration of mast cells.[1-3]

Numerous factors may trigger pruritus and
flushing. These include fever, temperature changes,
stress, exercise, heat, friction, certain food and
medications that contain mast cell mediators like
histamine, leukotrienes and prostaglandins.[1,4]
There are currently no local reports of DCM triggered
by vaccination.

CASE REPORT

The patient is an 11-month-old Filipino boy with an
initial presentation at birth of multiple erythematous
to hyperpigmented macules and patches, which
evolved to diffuse flaccid bullae immediately after
vaccination (Figure TA).

He was born term via normal spontaneous
delivery to non-consanguineous parents, with
neither prenatal nor perinatal infections nor birth
complications. Newborn screening test was normal.
At birth, he was given Bacillus Calmette-Guérin
(BCG) and hepatitis B (HepB) vaccines, followed by
an increase in erythematous macules and patches

Figure 1: A. Generalized erythematous to hyperpigmented
macules and patches at 2 weeks of life B. Progression to
flaccid bullae over the dorsum of right hand after BCG and
HepB vaccination C. Generalized hyperpigmented patches
and plaques at 2 months D. Darier’s sign

to a diffuse pattern now involving the whole body.
There were no systemic symptoms such as flushing,
nausea, vomiting, diarrhea and fever.

At the second week of life, turbid fluidilled
vesicles and bullae were appreciated over the chin,
left wrist and dorsum of the right hand (Figure 1B).
As he developed, lesions would heal as generalized
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Figure 2: Histopathologic findings of cutaneous mastocytosis. A. Dense superficial and deep perivascular mixed cell infiltrates
consisting of lymphocytes, histiocytes, numerous mast cells and eosinophils (Hematoxylin & Eosin, 40x) and B. Numerous mast

cell granules (Giemsa, 40x).

Figure 3: A. Generalized hyperpigmented patches

and erosions at 4 months. B. Multiple erythematous to
hyperpigmented patches, plaques, bulla with hemorrhagic
crusts a week after DTaP-Hib-HepB and PCV vaccination.
C, D. Residual diffuse hyperpigmented patches without
vaccination for over one year.

hyperpigmented patches and plaques (Figure
1C). Darier's sign characterized by erythema
and urticarial swelling of the skin in response to

mechanical irritation was appreciated over the
abdomen (Figure 1D).

A skin punch biopsy of the patch on the right lower
leg showed elevated mast cells which was consistent
with CM. Visualization of the metachromatic granules
was seen with Giemsa stain (Figure 2). Based on
clinical presentation correlated with histopathologic
findings, a diagnosis of DCM was made.

Work-up revealed leukocytosis, maturation and
elevation of white blood cells with predominance
of lymphocytes on peripheral smear and a normal
cranial ultrasound. Radiographic studies of the skull,
pelvic bones and ultrasound of the abdomen done
at 2 months of age were also normal. A striking
feature of this case is that the serum tryptase was
highly elevated at 130 ug/L (normal value less than
or equal to 10 ug/L, increased mast cell burden 10-
20 ug/L).

A referral to hematology noted no significant
findings including absence of hepatosplenomegaly.
Bone marrow biopsy was therefore not advised.
Serial follow-up and repeat serum tryptase every
6-12 months to rule out systemic mastocytosis was
recommended. Due to the unusual reactions to
vaccination, a referral to allergology for further
evaluation and patient education on epinephrine
autoinjection use was done.

The patient was prescribed cetirizine (0.5-1.0
mg/kg/day), then shifted to diphenhydramine (2-3
mg/kg/day) to address severity of lesions and
offer more sedative effect; with mild cleanser and
emollients as maintenance. Bullae and vesicles were
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2 WEEKS

* (+) Vesicles and bullae
on the chin, dorsum of
right hand and left wrist

» Normal CBC, PBS,
Cranial UTZ

Skin biopsy +
Giemsa Stain:
Cutaneous
Mastocytosis
BIRTH 2
* (+) Generalized erythematous to
hyperpigmented macules and

patches

* (+) BCG & Hep B vaccine

« (+) Generalized flaccid bullae,

MONTHS

3-4 MONTHS

<

erosions after 2" DPT-Hep B-
Hib and PCV vaccination

« Normal skull AP/L, Pelvic AP,

whole abdominal UTZ

5 MONTHS
+ Referral to Hematology
* No systemic
@ involvement
* No bone marrow
biopsy
« Serial tryptase
monitoring every 6-12
months
+ Referral to Allergology
* Epinephrine

autoinjection use

Figure 4. Timeline of important events

treated symptomatically with normal saline solution
compress and betamethasone valerate 0.1% cream
which afforded relief.

A second episode of bullae formation was noted
a few days after administration of a pentavalent
vaccine, Diphtheria, Tetanus and acellular Pertussis
(DTaP), Haemophilus influenzae type B (Hib) and
HepB together with Pneumococcal conjugate (PCV)
vaccine. Lesions were treated with the same regimen
and healed with good response, as observed by the
mother and physician (Figure 3).

Repeat serum tryptase determination was done
at 1.5 years of age with a decrease to 32.8 ug/L
(nv<11.4), suggesting a favorable prognosis at this
time. Thus, routine vaccinations with follow-up care
and monitoring were still recommended.

Figure 4 illustrates a visual summary of important
events in this DCM case.

DISCUSSION

Mastocytosis is a rare disease with prevalence of
~1:10,000.[5] DCM is even rarer with less than 30
cases of neonatal-onset DCM described in literature
so far. Only seven cases of bullous mastocytosis
have been documented locally,[6] none of which
was triggered or exacerbated by vaccination.

According to the WHO diagnostic criteria (2016),
diagnosis of CM is based on typical morphology of
skin lesions, an increased number of mast cells in
biopsy sections of lesional skin with absence of the
criteria for systemic mastocytosis.[2]

DCM presents with generalized erythema and
diffuse papules that develop pachyderma, darker
skin and/or peau d’orange.[3] Skin changes are
due to diffuse infiliration of the dermis with mast
cells.[1-3] The extensive cutaneous involvement is
accompanied by elevated serum tryptase. The clinical
differential diagnoses that should be considered
include urticaria, Langerhans cell histiocytosis,
incontinentia pigmenti and epidermolysis bullosa.
However, these disorders are not characterized by
increased mast cells in lesional skin and elevated
serum tryptase levels.

Skin biopsy findings in the context of the
morphologic lesion are diagnostic of CM,
although this does not provide information about
systemic involvement. Specimens should undergo
histopathologic  staining with  Giemsa and/or
immunohistochemical staining for tryptase and cKit.
Presence of increased mast cells with perivascular
or nodular dermal infiltration is seen on biopsy.[6-8]

Mast cells develop from pluripotent stem cells in
the bone marrow and spleen. In mastocytosis, the
majority of cases are associated with gain-of-function
point mutations of KIT, specifically, somatic mutations
in codon 816 of cKit, a tyrosine kinase receptor
located on mast cells, that is continuously activated,
leading to uncontrolled growth and activation of mast
cells.[6,7,9] This triggers the release of different mast
cell mediators such as histamine, heparin, tryptase
and chymase just to name a few. These cascade into
a series of different symptoms such as generalized
pruritus, flushing, diarrhea, abdominal pain, bone
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pain, organomegaly and the most dreaded of which
is anaphylactic shock.[?] Among these symptoms,
the patient experienced pruritus and flushing.

The tryptase level serves to determine the disease
course and severity of cutaneous and systemic
symptoms. It should not be used in the detection of
systemic mastocytosis, as organomegaly may be
more predictive. An elevated serum tryptase level of
more than 20 ng/mL is associated with a more severe
presentation with flushing and bullae formation, and
not with anaphylaxis that usually improves within
1 to 2 years.[3] The patient’s initial serum tryptase
was elevated at 130 ug/L, during which time, the
bullae formation was evident. Repeat serum tryptase
level at 1.5 years old showed significant decrease
to 32.8 ug/L.

It should be stressed that patients with DCM are
at increased risk for anaphylaxis and should have
a prescription for an epinephrine autoinjector. First-
line therapies include antihistamines and mast cell
stabilizers. Second-line modalities include topical
and oral corticosteroids, and psoralen UV-A. And
third-line options, include antileukotrienes and
cytoreductive therapies.[7]

Overall, prognosis is favorable, with most patients
showing spontaneous regression by adolescence.
Although DCM resolves spontaneously by 3-4 years
of age, it may persist into adulthood and may evolve
to a systemic type, which has a predilection to
hematologic complications.[5]

Prevention is geared towards the identification
and avoidance of trigger factors; including sudden
changes in temperature, skin dryness, heat, friction,
exercise; medications like aspirin, NSAIDS, some
general anesthetics (D-tubocurarine and halothane),
antibiotics  (polymyxin B, neomycin), iodinated
contrast agents; food rich in histamine (alcohol,
fermented cheese, peanuts, anchovies, salmon,
sardines); and even pinworm infections.[4]

Unique to this local case are exacerbations
triggered by immunization with BCG, HepB,
pentavalent and pneumococcal vaccines. In a 2017
study, evaluating the relationship between the types
of vaccines and risk of mast cell degranulation after
immunization, they found seven children out of thirty
five presented with reactions after immunization.
[10] One child with DCM developed confluent
blisters on the back, abdomen and upper arms a day
after receiving (DTaP, IPV, HiB, PCV and Rotavirus)
vaccine.[8,10]

Vaccines may trigger bullous eruptions as some
substances contained in the vaccine like dextran,
gelatin and polymyxin B may be responsible for
adverse reactions. However, the pathway associated
with mast cell degranulation after immunization has
not yet been specified.[5]

While the incidence of vaccination reaction rates
in pediatric CM could be higher than the national
average, the reactions were found to be mild. Thus,
it is recommended that scheduled immunization
guidelines should still be followed.[11] Sarcing,
et al. have additional recommendations; including
avoidance of co-administration of multiple vaccines
and/or polyvalent vaccines, prophylaxis with H1
and H2 antihistamines in combination with systemic
steroids,[8,10] and prolonged medical supervision
post-vaccination.[11]

CONCLUSION

Recognition of DCM in a newborn is important, as
it can be associated with significant complications
including bullae formation, gastrointestinal bleeding
and anaphylaxis. A relationship between routine
vaccinations and induction of symptoms in DCM
has been highlighted in this case. Patients with DCM
should follow scheduled immunization guidelines
with precautionary measures.
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