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CASE REPORT

Blastomyces dermatitidis is a dimorphic fungus endemic to much of North
America, particularly the soils of the midwestern and southeastern United
States. Human infection typically occurs through inhalation of airborne
conidia, which can be followed occasionally by dissemination to the skin, bone,
genitourinary system, and central nervous system. A hallmark of the pathogen
is that it can cause disease in both immunocompetent and immunosuppressed
populations. Blastomycosis is rare in pediatric patients, with cutaneous
manifestations occurring even less frequently. Here, we report the case of
a 9-year-old boy on iatrogenic immunosuppression with inﬂiximab and
methotrexate for juvenile idiopathic arthritis who presented with
a nonhealing, indurated plaque of his right ear with signiﬁcant superﬁcial
yellow crusting in the absence of constitutional symptoms. After failing
a prolonged course of topical and oral antibiotic therapy, biopsy and tissue
culture revealed Blastomyces dermatitidis infection. The area cleared after
treatment with oral ﬂuconazole and withdrawal of inﬂiximab. To our
knowledge, this is the ﬁrst report of a pediatric patient developing an infection
with B dermatitidis after initiation of therapy with a tumor necrosis factor-a
inhibitor. This case also highlights an unusual morphology of cutaneous
blastomycosis in an iatrogenically immunosuppressed child.

Blastomyces dermatitidis is a thermally
dimorphic fungus that can cause
serious systemic and cutaneous illness
in both immunosuppressed and
immunocompromised individuals.1,2
Cutaneous lesions can develop via
primary inoculation with the fungus or
dissemination from primary
pulmonary disease. Lesion morphology
is classically verrucous or ulcerative in
nature.3 The differential diagnosis of
cutaneous blastomycosis includes
tuberculosis, disseminated
mycobacterial infections, other deep
fungal infections, cutaneous
leishmaniasis, halogenodermas,
pyoderma gangrenosum, squamous cell
carcinoma, and sarcoidosis.4 Iatrogenic
immunosuppression is a known risk
factor the development of fungal

infections.5 Although tumor necrosis
factor-a (TNF-a) inhibitors carry a US
Food and Drug Administration warning
of increased risk for fungal infections,
the evidence of such risk is thus far
limited in pediatric patients.6,7 We
present the case of a 9-year-old boy on
therapy with inﬂiximab and
methotrexate for juvenile idiopathic
arthritis (JIA) who presented with
a nonhealing, indurated plaque of his
right earlobe without systemic
ﬁndings. He was ultimately diagnosed
with cutaneous B dermatitidis.

CASE PRESENTATION
A 9-year-old boy with a history of
enthesitis-related JIA was referred to
dermatology for evaluation of
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a nonhealing, inﬂammatory plaque of
his right ear. The lesion was ﬁrst
noted by the patient’s mother
6 months before a small red nodule
on the right earlobe. Over the
subsequent 5 months, the nodule
evolved into an erythematous,
indurated, and painful ear lesion that
periodically expressed
serosanguineous ﬂuid. His mother
had treated with topical mupirocin
and topical triple antibiotic ointment
without improvement. His past
medical history was notable for
trisomy 21 and JIA. His chronic
arthritis had been treated with
inﬂiximab 8 mg/kg monthly and
methotrexate 5 mg weekly for
9 months before presentation. He
denied foreign travel but had visited
his father in rural Missouri the month
before the development of his earlobe
lesion. On physical examination, the
patient was well appearing. His skin
examination was notable for a red,
indurated right earlobe with
signiﬁcant superﬁcial yellow crusting
and peripheral desquamation that
was minimally tender to palpation
(Fig 1). He had no palpable cervical
lymphadenopathy. The patient was
otherwise healthy without pulmonary
or constitutional symptoms.
At presentation, culture of the earlobe
was performed and grew normal
skin ﬂora.
Repeat bacterial culture of the
crusted area was performed and
returned negative. Given the
persistent crusting, he was treated for
a likely Staphylococcus aureus
infection with topical mupirocin and
separate courses of clindamycin and
doxycycline with minimal
improvement. After 2 subsequent
months of therapy with topical
mupirocin and triamcinolone 0.025%
ointment without improvement,
a biopsy of the lesion was performed.
Hematoxylin and eosin stain revealed
central granulomatous inﬂammation
with a multinucleated giant cell
containing a phagocytosed yeast and
a mixed chronic inﬂammatory
inﬁltrate in the surrounding

DISCUSSION

FIGURE 1
A and B, Red, indurated right earlobe with signiﬁcant superﬁcial yellow crusting and peripheral desquamation at the time of biopsy.

dermis (Fig 2A). Grocott’s
methenamine silver stain showed
scattered fungal yeast forms with
some budding, suggestive of a fungal
dermatitis (Fig 2B). Acid-fast bacteria
and Fite stains were negative for
acid-fast bacteria. B dermatitidis was
identiﬁed by DNA probe on fungal
culture. After consultation with an
infectious disease specialist, extensive
laboratory and imaging evaluation
for primary pulmonary disease
was deferred owing to his overall
well appearance since the lesion
onset.
The patient was subsequently treated
with 12 mg/kg/day of oral ﬂuconazole
daily for 6 months. His inﬂiximab was
withdrawn for 3 months to allow for
improvement of his infection;
however, his methotrexate was
maintained to guard against
exacerbation of his JIA. After 2 months
of therapy, the induration and
erythema of his right lobe had
improved considerably (Fig 3).

B dermatitidis is a thermally
dimorphic fungus endemic to North
America, particularly the soils of the
Ohio and Mississippi River basins.
Human infection typically occurs
when soil containing the Blastomyces
conidia are inhaled; classically, this
manifests as primary pulmonary
disease with constitutional symptoms
of fever, cough, and fatigue but may
be asymptomatic.3 When natural
alveolar defenses fail to contain the
infection, hematogenous dissemination
ensues, affecting 25% to 30% of
patients.8 The most common
extrapulmonary sites of disease
include the skin, bone, genitourinary,
reticuloendothelial, and central
nervous systems.1,3,8 Morphologically,
cutaneous blastomycosis typically
presents in either verrucous or
ulcerative forms. Verrucous lesions
begin as papules that evolve into
crusted, warty plaques with an
irregular shape, sharp borders, and
central clearing. Ulcerative lesions
often begin as erythematous papules
that then ulcerate in an asymmetric
pattern with chronic serosanguineous
drainage.1,3,9 Diagnosis can be made
via biopsy and histologic visualization
of multinucleated yeast forms that
produce daughter cells from a
single bud.3
Cutaneous blastomycosis can develop
through both primary and secondary
mechanisms. The majority of

FIGURE 2
A, Central granulomatous inﬂammation with a multinucleated giant cell containing phagocytosed
yeast (arrow) with a mixed chronic inﬂammatory inﬁltrate in the surrounding dermis. (Hematoxylin
and eosin stain, 403 magniﬁcation). B, Large yeast with focal, potential broadly based budding
(arrow), characteristic of B dermatitidis. (Grocott’s methenamine silver stain, 403 magniﬁcation).
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FIGURE 3
A and B, Right ear after 2 months of treatment
with systemic ﬂuconazole.

cutaneous blastomycosis occurs by
hematogenous spread from a primary
pulmonary infection. When
associated cutaneous ﬁndings appear,
pulmonary disease is often
subclinical, suggesting that early
diagnosis and treatment of cutaneous
blastomycosis may help prevent the
development of symptomatic
systemic illness.1 Primary cutaneous
blastomycosis is a particularly rare
entity, typically occurring via infected
animal bites or direct occupational
inoculation in laboratory settings.10,11
Accidental inoculation as a result of
direct injury in the context of outdoor
activity involving soil can also occur.10
Four criteria should be met when
making a diagnosis of primary
inoculation blastomycosis:
(1) presence of skin lesions, often
with focal lymphadenopathy;
(2) history of inoculation with
material known to contain the fungal
organism; (3) absence of systemic
involvement; and (4) recovery of
organisms from the lesion.10
Histopathology and lesional
morphology cannot distinguish
primary inoculation from
disseminated cutaneous disease;
however, direct inoculation is more
likely to result clinically in local
lymphangitis.10,12
Pediatric cases of any form of
blastomycosis are uncommon,
comprising 3% to 11% of all
infections.13 Up to 50% of pediatric
blastomycosis infections may be
asymptomatic.14,15 A retrospective
review of 70 pediatric patients with
systemic blastomycosis from

Arkansas showed that only 16% of
patients exhibited secondary
cutaneous ﬁndings.16 Two
subsequent series from the same
region examined a total of 20
pediatric patients with blastomycosis
infections, 5 of whom presented with
secondary cutaneous ﬁndings; all
patients identiﬁed with cutaneous
ﬁndings also presented with
pulmonary disease.13,16 A separate
30-year retrospective review from
Manitoba, Canada, identiﬁed 34
pediatric patients with blastomycosis,
of whom 18% presented with
cutaneous ﬁndings.17 Finally, a more
recent 10-year review from
Wisconsin identiﬁed 17 pediatric
cases of blastomycosis; of these,
6 presented with cutaneous ﬁndings,
5 of whom had concurrent pulmonary
disease.18 The majority of these
patients were identiﬁed as
immunocompetent.

infections.6,19 Although TNF-a
inhibitors are known to increase the
risk of such opportunistic infections
in adults, the evidence in pediatric
patients is limited.20,21 A recent
large-scale review of pediatric
patients on TNF-a inhibitors for JIA
or inﬂammatory bowel disease found
that the occurrence of severe fungal
infections was rare and often
confounded by the presence of
concurrent immunosuppressive
therapy in affected patients.7 Only 4
of 4625 pediatric patients with JIA on
TNF-a inhibitors were noted to
develop infection with
histoplasmosis, and no blastomycosis
infections were reported. Although
previously reported in adults, ours is
the ﬁrst case in the literature, to our
knowledge, of a pediatric patient
developing infection with
B dermatitidis after initiation of
inﬂiximab therapy.21,22

Unlike other deep fungal infections,
blastomycosis presents in both
immunocompetent and
immunocompromised individuals.1,2
A 20-year review by Lemos showed
that in a series of 123 patients
diagnosed with blastomycosis, only
31(25%) cases were preceded by
immunosuppression (most commonly
HIV, prolonged corticosteroid
therapy, and chronic renal failure),
although an additional 20 patients
(16%) presented with diabetes
mellitus as a comorbidity.2 This study
found no association between
immunosuppression and the
presence of disseminated cutaneous
or osseous ﬁndings.

It is uncertain whether our patient
presented with primary cutaneous
blastomycosis or disseminated
cutaneous blastomycosis in the
absence of pulmonary constitutional
symptoms. Our patient meets at least
3 of the criteria for a diagnosis of
primary cutaneous blastomycosis,
with skin lesions, an absence of
systemic involvement, and evidence
of blastomycosis dermatitidis on
fungal biopsy.10,12 However, he did
not endorse trauma to the ear and
had no speciﬁc history of exposure to
soil, animals, or farming equipment.
We therefore cannot rule out the
more common scenario of a primary
pulmonary infection with secondary
dissemination.

TNF-a inhibitors represent a class of
antiinﬂammatory drugs that
downregulate the effects of TNF-a, an
acute phase cytokine in systemic
inﬂammation.19 TNF-a inhibitors are
used to treat a variety of
inﬂammatory disorders, including JIA,
Crohn disease, and severe psoriasis.
TNF-a inhibitors, such as inﬂiximab,
carry a US Food and Drug
Administration black box warning of
increased risk for serious fungal

Our patient was likely exposed to
B dermatitidis while visiting
Missouri, an area endemic to this
fungus. Our case is notable in that the
morphology of his lesion was not
classic for either variant of cutaneous
blastomycosis. We speculate that the
location of our patient’s infection
contributed to its atypical
appearance. Speciﬁcally, the contours
of the lobe and helix create a conﬁned
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anatomic space that may interfere
with the development of classic
annular lesions of blastomycosis.
Alternatively, the location may
have prevented appreciation of
the annular conﬁguration of the
lesion.
As our case illustrates, the treatment
of cutaneous blastomycosis is often
delayed in pediatric patients. This
delay was likely worsened by the
atypical nature of the lesional
morphology. Blastomycosis is
traditionally treated with
amphotericin B, although oral
itraconazole is also effective in curing
pulmonary and cutaneous
blastomycosis infection.3,10,15,18
Although the treatment of cutaneous
blastomycosis in pediatric patients
on iatrogenic immunosuppression is
not standardized, our patient
experienced rapid improvement
after treatment with topical
ketoconazole and oral ﬂuconazole
and temporary withdrawal of
inﬂiximab.
Our case serves as a reminder that in
immunosuppressed children with
nonhealing, draining lesions and
exposure to areas endemic to
B dermatitidis, a fungal etiology for
their condition should be considered.
Furthermore, our case illustrates that
providers should maintain a high
suspicion for the development of
fungal infections in pediatric patients
started on therapy with TNF-a
inhibitors.

ABBREVIATIONS
JIA: juvenile idiopathic arthritis
TNF-a: tumor necrosis factor-a
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