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Abstract

Background: Differential diagnosis of inflammatory bowel disease is often very challenging. Paracoccidioidomycosis is
a fungal disease that can mimic manifestations of Crohn’s disease.

Case presentation: We report a case of a 13-year-old Caucasian boy with abdominal pain for 1.5 years associated with
nausea, diarrhea, and weight loss of 10 kg. He presented increased C-reactive protein and an increased erythrocyte
sedimentation rate. A colonoscopy showed deep serpiginous ulcers throughout his entire colon and rectum, which
suggested Crohn’s disease. He received one dose of infliximab, which is an anti-tumor necrosis factor-α, and showed no
improvement. After the second dose, he got worse and started to have bloody diarrhea. A new colonoscopy was
performed and pathological examination revealed ulcerative chronic inflammation with non-caseating
granulomas and fungal structures (budding forms) compatible with Paracoccidioides brasiliensis. He underwent
intravenously administered and then orally administered trimethoprim-sulfamethoxazole treatment. Due to drug
intolerance, he was treated with amphotericin B and itraconazole, then he showed clinical improvement and mucosal
healing with good outcome.

Conclusion: Paracoccidioidomycosis must be part of the differential diagnosis of inflammatory bowel diseases in
endemic areas and must be excluded before starting immunosuppressive therapy.
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Background
Paracoccidioidomycosis is a fungal disease caused by
Paracoccidioides brasiliensis, mostly restricted to Latin
America [1]. It usually manifests itself more severely in chil-
dren and adolescents, and has a variety of clinical manifes-
tations, allowing for differential diagnosis with various
diseases, including inflammatory bowel diseases [2–4].
The entire gastrointestinal (GI) tract can be affected

by paracoccidioidomycosis, with greater impact on the
small and large intestines, and endoscopic characteristics
can be similar to Crohn’s disease [5–7]. Differential diag-
nosis is very important in endemic areas because treat-
ments differ considerably. The patient may experience

clinical worsening and even progression to death in
these misdiagnosed situations.

Case presentation
A 13-year-old Caucasian boy, from an urban area,
started follow-up in our Pediatric Gastroenterology De-
partment with a complaint of abdominal pain of 1.5
years’ duration. He presented periumbilical pain, associ-
ated with abdominal distension, diarrhea (three to eight
episodes per day), without mucus or blood, associated
with nausea and a 10 kg weight loss. He had no previous
history of illness or hospitalization, and he presented
good psychosocial and school development. He reported
no respiratory symptoms and a chest X-ray was normal
(Fig. 1).
At admission, he was dehydrated, swollen, and pre-

sented diffuse tenderness with abdominal palpation on
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physical examination. Initially, celiac disease was dis-
carded and upper and low digestive endoscopies were
requested. The upper endoscopy was normal. A colonos-
copy examination showed colonic segments with multiple
confluent deep serpiginous ulcerations, covered with fibrin
and friability at the touch of the device, suggesting Crohn’s
disease (Fig. 2a). During the colonoscopy, biopsies were
performed and histopathology revealed ulcerative chronic
inflammation without any other findings, despite special
staining for identifying fungal forms.

An abdominal ultrasound revealed a slight hepatosple-
nomegaly with increased abdominal lymph nodes and a
small volume of ascites, suggesting a systemic disease. The
results of the laboratory tests were: hemoglobin 11.7 g/dL;
hematocrit 35%; erythrocyte sedimentation rate (ESR) 53
mm/hour; C-reactive protein (CRP) 24.7 mg/L; alkaline
phosphatase 63 UI/L; gamma-glutamyltransferase 9 UI/L;
aspartate transaminase 12 UI/L; alanine aminotransferase
5 UI/L; urea 21 mg/dL; creatinine 0.42 mg/dL; and albu-
min 3.5 g/dL.

Fig. 1 Chest X-ray imaging with no alterations. a Anteroposterior position. b Lateral position

Fig. 2 Endoscopic and histological findings of a case with paracoccidioidomycosis. a Colonoscopy findings at the diagnosis (large deep
serpiginous ulceration). b Colonoscopy findings at the follow-up after antifungal therapy (mucosal healing). c Chronic inflammation with
non-caseating granulomas, hematoxylin and eosin staining, × 400 magnification. d Fungal structures (budding forms) compatible with
Paracoccidioides brasiliensis (arrow), Grocott staining, × 1000 magnification
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Basic infections of the GI tract were ruled out before
putting our patient on biological therapy. A chest X-ray,
serology for hepatitis B and hepatitis C, serology for HIV
(human immunodeficiency virus), skin test for tubercu-
losis, fecal culture, and screening for cytomegalovirus
(CMV) and Clostridium difficile were performed and re-
sults were all negative. Since the endoscopic findings sug-
gested Crohn’s disease, and the first biopsies only revealed
chronic inflammation without evidence of specific infec-
tion, Crohn’s disease was considered and biological therapy
was started. Our patient received a first dose of infliximab,
which is an anti- tumor necrosis factor (TNF)-α, and made
no improvement. After the second dose, he got worse and
started to have bloody diarrhea. Another colonoscopy with
more biopsies was scheduled; histopathological analysis re-
vealed ulcerative chronic inflammation with non-caseating
granulomas (Fig. 2c) and with fungal structures (budding
forms) compatible with Paracoccidioides brasiliensis (Fig.
2d). He underwent intravenously administered and then
orally administered trimethoprim-sulfamethoxazole treat-
ment, but he developed a drug reaction with eosinophilia
and systemic symptoms (DRESS) syndrome, thus requir-
ing intensive care. Due to this drug intolerance, he was
treated with amphotericin B and itraconazole; he showed
clinical improvement and mucosal healing as shown by a
follow-up colonoscopy (Fig. 2b).

Discussion and conclusions
Paracoccidioidomycosis is a fungal disease that can be
expressed systemically, leading to several complications
which may in turn lead to a variety of clinical manifesta-
tions [2]. The GI tract is affected in a minority of cases,
and patients may present bloody diarrhea, abdominal
pain, and malabsorption syndrome actually caused by
other pathologies [5, 8]. This fungal disease is the most
prevalent mycosis in Latin America [8]. These clinical
manifestations depend on the patient’s immunological
status [9]. Lung or intestinal involvement predominates
in non-immunosuppressed patients, while widespread
disease often occurs in immunosuppressed patients [10].
Paracoccidioides brasiliensis interacts with the host im-
mune system and produces a complex immune response
because of its antigenic structure. Activation of the comple-
ment system, natural killer (NK) cells, and other innate im-
munity cells confer resistance to the fungus, modulating
phagocytosis [10, 11]. The production of TNF-α and inter-
leukin (IL)-10 is associated with the activation of toll-like
receptor (TLR)2 and TLR4, which recognize and internalize
the fungus. The synergistic effect of these cytokines is es-
sential to mediate fungicidal activity against the Paracocci-
dioides brasiliensis [10, 11]. TNF-α is responsible for the
modulation and amplification of the immune response, pro-
moting macrophage-mediated granulomatous reaction [12].
For this reason, the use of anti-TNF-α in a misdiagnosed

patient with paracoccidioidomycosis can be very harmful.
The absence of this cytokine can compromise the defense
mechanisms of the formation of granulomas, which are
crucial to prevent fungal multiplication [10, 12, 13].
The main differential diagnoses that should be

performed are those for inflammatory bowel disease, colo-
rectal cancer, and tuberculosis. Together, clinical manifes-
tations and colonoscopic and histological findings can
clearly simulate Crohn’s disease. Biopsy is indispensable to
complete the diagnosis and to introduce specific
treatment [14]. The treatment is long, the drugs may have
undesirable side effects, and the first choice is
sulfamethoxazole-trimethoprim [15]. In this reported case,
our patient progressed with DRESS syndrome [16], requir-
ing further hospitalization and intensive care. After
sulfamethoxazole-trimethoprim discontinuation, and the
introduction of itraconazole and amphotericin B, he
achieved mucosal healing and disease control, showing
clinical, endoscopic, and laboratorial improvement.
Our conclusion was that he had a rare disseminated

paracoccidioidomycosis that affected his GI tract (his
lungs were not affected), which had been misdiagnosed
because clinical manifestations and colonoscopic and
histological findings convincingly simulated Crohn’s
disease. Even after two doses of infliximab, he did not
make any improvement and actually got worse. This
evolution, in addition to the prompt response to anti-
fungal therapy with mucosal healing, led us to conclude
that it was a primary fungal infection from the begin-
ning. If it were a GI fungal infection in an intestinal
mucosa affected by Crohn’s disease, we would not see a
very fast mucosal healing with just the anti-fungal therapy.
In conclusion, paracoccidioidomycosis must become

part of the differential diagnosis of inflammatory bowel
diseases in endemic areas and must be excluded before
starting an immunosuppressive therapy.
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