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Disseminated histoplasmosis is a life-threatening disease usually seen in immunocompromised patients living in endemic areas.

We present an apparently immunocompetent patient with gastrointestinal histoplasmosis who was initially diagnosed with biopsy-
proven Crohn’s disease. Following discontinuation of anti-inflammatory drugs and institution of antifungal therapy, his gastroin-
testinal illness completely improved. Specific fungal staining should be routinely included in histopathologic assessment of tissue

specimens diagnosed as Crohn’s disease.
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Histoplasmosis is a mycotic infection caused by Histoplasma
capsulatum. Immunocompetent patients usually remain
asymptomatic or develop mild illness. In such patients, histo-
plasmosis is rarely diagnosed as a disseminated fungal infec-
tion [1]. Clinical manifestations of disseminated histoplasmosis
(DH) vary depending on the host’s immune status and severity
of exposure. Autopsy series showed gastrointestinal (GI) in-
volvement in 70% of patients with DH, while only 3%-12% of
patients were symptomatic [2]. GI lesions range from patchy
and superficial ulcerations to deep and mass-like lesions similar
to inflammatory bowel disease (IBD), mycobacterial infection,
or intestinal neoplasia [3]. In patients with DH, the terminal
ileum and colon are commonly involved, and patients may
present with fever, diarrhea, gastrointestinal bleeding, or ab-
dominal pain [4].

We report a patient with DH presenting with a tonsillar
mass. He was on anti-inflammatory therapy due to underlying
biopsy-proven Crohn’s disease. Following discontinuation of
immunosuppressive agents and appropriate antifungal treat-
ment, his GI illness improved. Histopathologic reevaluation
of initial GI specimens using specific fungal staining (ie, GMS
and PAS-D) revealed GI histoplasmosis (GIH) associated
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with gastric involvement. This report from a low-prevalence
area shows that clinical manifestations, endoscopic features,
and even histopathologic findings of GIH can masquerade as
Crohn’s disease. Careful exclusion of infectious etiologies is re-
quired even in patients with “biopsy-proven” Crohn’s disease
before immunosuppressive therapy.

CASE PRESENTATION

A 78-year-old male patient was referred to Internal Medicine
due to dysphagia. He also complained of severe constipation
and 9-kg weight loss over the past 3 months. He denied fever,
chills, or night sweats. He was born in Scotland and moved to
London, Ontario, Canada, at age 14. He had no travel history
to hyperendemic areas. He was a retired butcher with a history
of drinking 3-4 beers per day for >40 years and had a 60-pack-
year smoking history. He had no history of alcoholic liver dis-
ease or other medical illnesses.

His physical examination was unremarkable. Abdominal
computed tomography (CT) scan did not reveal any significant
abnormality. He underwent a colonoscopy that demonstrated
aphthous ulcerations involving the terminal ileum, cecum,
and ascending colon (Figure 1A, B). Histopathologic findings
included patchy lesions, chronic active proctocolitis with scat-
tered histiocytic aggregates, and occasional non-necrotizing
granulomas (Figure 2A-C). Upper GI endoscopy also showed
multiple shallow aphthous ulcers involving the gastric antrum
and body. Histopathologic features of gastric biopsies included
diffuse, chronic active gastritis with granulomatous inflam-
mation consistent with Crohn’s disease involving the upper
GI tract.

The patient was diagnosed with Crohn’s disease based on
clinical presentation, endoscopic features, and histopathology.
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Figure 1.  Endoscopy of the ascending colon (A) and cecum (B) demonstrating erosion and ulceration.
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Figure 2. A, Hematoxylin and eosin—stained section of the colonic biopsy reveals diffuse cellular infiltrate within the lamina propria (x100). B, Higher magnification of the
biopsy (x200) shows an ill-defined noncaseating epithelioid cell granuloma (yellow circle). C, In other areas of the same section (x200), there were few multinucleated giant
cells (yellow arrow). D, Special stain, Grocott-Gomori's Methenamine Silver—Fungal, highlights several yeast forms of histoplasmosis scattered throughout the lamina propria
(x400; yellow arrow).
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Initial treatment included corticosteroids followed by meth-
otrexate (25 mg per week). During treatment, his symptoms
improved, and he gained weight. Two months later, he was re-
admitted with persistent sore throat, dry cough, dysphagia, and
odynophagia associated with progressive right-sided otalgia
radiating to the mandibular angle. On chest examination, bi-
lateral coarse crackles were present. Nasopharyngeal endos-
copy revealed a tonsillar mass that extended to the glossal fold.
A neck CT scan showed a significant tonsillar enhancement.
A chest CT scan also demonstrated a diffuse parenchymal tree-
in-bud nodularity, prominently in the upper lobes.

His laboratory data were as follows: white blood cells = 6400
(per mm”®), hemoglobin = 11.1 g/dL, platelets = 248 000/uL,
mean corpuscular volume = 98.7 FL, alanine transaminase = 11
U/L, aspartate transaminase = 23 U/L, alkaline phosphatase = 92
U/L, gamma-glutamyl transferase =40 U/L, C-reactive pro-
tein = 55.4 mg/L, and serum ferritin = 977 ng/mL. The tonsillar
mass biopsy revealed prominent submucosal ulcers, mixed acute
and chronic histiocytic granulomatous inflammation associ-
ated with multiple small, oval budding yeasts. Tonsillar tissue
(formalin-fixed paraffin-embedded [FFPE] specimen) poly-
merase chain reaction (PCR; end-point PCR using pan-fungus
primers targeting ribosomal RNA genes and internal transcribed
spacer [ITS] sequence) confirmed Histoplasma capsulatum. In
serologic assays at Public Health Laboratory-Toronto, a com-
plement fixation (CF) test was nonreactive (titer < 1:2), while
immunodiftusion (ID) assay was reactive including H and M
precipitin bands. A Histoplasma antigen assay was ordered by
the Infectious Diseases service; however, this test was canceled
at the Microbiology Lab due to the cost associated with this
assay. Grocott-Gomori’s Methenamine Silver (GMS) staining of
endobronchial non-necrotizing histiocytic granulomas showed
intracellular budding yeasts. H. capsulatum was isolated from
bronchoalveolar lavage (BAL) culture.

We discontinued his immunosuppressive therapy including
prednisone and methotrexate. He received a 2-week course of
treatment with liposomal amphotericin B (250 mg intravenously
q24h), which was subsequently transitioned to oral itraconazole

(200 mg orally twice a day). He continued antifungal therapy
for a total of 1 year and remained under close clinical fol-
low-up. His gastrointestinal illness gradually improved while
he was off immunosuppressive therapy. He again underwent
upper and lower GI endoscopies following a complete course
of antifungal treatment, which demonstrated mucosal healing
associated with no evidence of inflammatory bowel disease in
histopathologic assessment of biopsy specimens.

Due to complete resolution of his GI symptoms with
antifungal therapy, we requested reassessment of the original GI
biopsy specimens using standard histological stains for fungi.
Re-examination of initial gastric and colonic tissue samples
using GMS staining demonstrated yeast morphologically com-
patible with H. capsulatum (Figure 2 D).

Figure 3 provides the timeline of different diagnostic tests.

DISCUSSION AND CONCLUSIONS

In this study, we presented an apparently immunocompetent pa-
tient who was diagnosed with Crohn’s disease based on clinical
presentation, endoscopic features, and histopathologic findings.
Following immunosuppressive therapy, he developed a tonsillar
mass and subsequently progressive pneumonia. H. capsulatum
was isolated from his BAL culture. The diagnosis of histoplasmosis
was subsequently supported by tissue PCR and Histoplasma sero-
logic tests. Re-evaluation of his initial GI specimens with specific
fungal staining revealed GI histoplasmosis. After a complete course
of antifungal treatment, his GI symptoms resolved. The findings of
this Teaching Case show that GIH can mimic all clinical, laboratory,
endoscopic, and even histopathologic features of Crohn's disease.

In patients with GIH, any part of the GI system from mouth
to anus may be involved [2]. The most commonly involved sites
are the colon and ileum [5]. GIH symptoms such as diarrhea,
abdominal pain, and weight loss are nonspecific. Presence of
fever is variable [4]. Thus, infectious etiologies may not be con-
sidered in differential diagnosis.

This patient initially presented with a rare manifestation of
disseminated histoplasmosis. The gastric involvement that was
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Figure 3. The timeline of different diagnostic tests. Abbreviations: BAL, bronchoalveolar lavage; Gl, gastrointestinal; GIH, Gl histoplasmosis; PCR, polymerase chain

reaction.
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confirmed in this Teaching Case has only been reported in 4%
of autopsy series [2]. A high index of suspicion is required to
diagnose GIH in patients with GI ulceration associated with
a variable symptom complex of undetermined etiology. A de-
layed diagnosis is likely associated with fatal outcome due to
progressive and invasive fungal infection [6].

Interestingly, this patient did not initially present with fever
or symptoms suggesting pneumonia. Following immunosup-
pressive therapy for the management of Crohn’s disease, he de-
veloped respiratory symptoms, and H. capsulatum was isolated
from his BAL specimens. Although his GI symptoms improved
with corticosteroid therapy, he experienced progressive illness
associated with a tonsillar mass and pneumonia. Thus, a tran-
sient improvement of symptoms during immunosuppressive
therapy does not rule out infectious etiologies.

This patient did not have a history of travel to hyperendemic
areas. The province of Ontario, Canada, can be considered an en-
demic region (ie, 7.5 cases per year) [7]. The geographic range of
infection with Histoplasma spp. has been shown to be extended

in recent epidemiological and genomic data from Canada [8,
9]. The area that appears to be at geographical risk for histo-
plasmosis includes the river valleys of the central and eastern
United States, extending to the southern regions of Ontario
and Quebec in Canada [9, 10]. Thus, histoplasmosis should be
considered in the differential diagnosis of inflammatory bowel
disease in patients residing in Ontario [10-12]. Lack of travel his-
tory to hyperendemic areas might be misleading. Over 270 000
Canadians currently live with IBD, and forecasting models pre-
dict an increasing trend of IBD in Canada [13]. Although spe-
cific fungal staining is not routine in histopathologic assessment
of tissue specimens diagnosed as IBD, fungal staining seems to be
required to prevent misdiagnosis.

Careful exclusion of infectious etiologies is required even in
patients with “biopsy-proven” Crohn’s disease before immu-
nosuppressive therapy. Lack of diagnosis and treatment with
immunosuppressive agents may cause life-threatening com-
plications. A relatively short course of immunosuppressive
therapy in this patient caused a progressive illness associated

Table 1. Infectious Etiologies That May Mimic Crohn's Disease

Infectious Etiologies®

Gastrointestinal Involvement Site Routine Staining

Bacterial
E. coli, 0157-H7 [27]
Shigella spp. [28]
Salmonella spp. [29]
Campylobacter spp. [30]
Yersinia enterocolitica [31]
Clostridioides difficile [32]
Neisseria gonorrhoeae [33]
Treponema pallidum [34]
Chlamydia trachomatis [35]
Aeromonas spp. [36]
Mlycobacterium tuberculosis [37]
Fungal
Cryptococcus spp. [38]
Histoplasma capsulatum [39]
Coccidioides spp. [40]
Paracoccidioides spp. [41]
Viral
Cytomegalovirus [42]
Herpes simplex [43]
Parasite
Entamoeba histolytica [44]
Enterobius vermicularis [45]
Taenia saginata [46]
Strongyloides stercoralis [47]
Anisakis spp. [48]
Hookworm (Ancylostoma duodenale and Necator americanus) [49]

Hematoxylin and eosin
Colon
Colon
Colon, terminal ileum
Colon, terminal ileum
Colon, terminal ileum
Colon
Colorectal
Colorectal
Colorectal
Colon
Any part of Gl tract, mostly terminal ileum

Terminal ileum
Terminal ileum
Colon
Colorectal

Jejunoileal
Colorectal

Colon
Colorectal
lleum
Colon
lleum
Jejunoileal

Abbreviations: Gl, gastrointestinal; H&E, hematoxylin and eosin; IHC, immunohistochemistry.

“Different staining methods are typically used for diagnosis of infectious etiologies:

eBacterial: hematoxylin and eosin, gram stains [50].

eFungal: Grocott-Gomori's Methenamine Silver or periodic acid-Schiff stains. The addition of the enzyme diastase reduces the potential of confounding findings caused by the presence of

glycogen [51]. Fungal pathogens can be also detected by H&E.
*\/iral: immunohistochemical staining.

eParasites: Giemsa, H&E, IHC. The diagnosis of many parasitic infections is typically made by serology and stool examination [52].
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with invasive multiorgan involvement. Table 1 provides a list
of infectious diseases that should be excluded in patients diag-
nosed as IBD.

Tests for Histoplasma antigen in urine or serum are routinely
performed in patients with disseminated histoplasmosis [14].
Histoplasma antigen was detected in the urine of ~95% of im-
munocompromised patients with disseminated histoplasmosis
[15]. However, antigen testing is not widely available outside
the United States [16]. Lack of antigen assay was a limitation
in this Teaching Case; however, the diagnosis of histoplasmosis
was proven by culture. This diagnosis was also supported by
tissue PCR and serology. Although Histoplasma antigen assay
was ordered by the Infectious Diseases service, it was canceled
at the Microbiology Lab due to the cost associated with the
test. Histoplasma antigen assay is not routinely done at London
Health Sciences Centre, and all specimens are regularly shipped
to the United States. Recent enzyme immunoassay (EIA)
methods using analyte-specific reagents (ASRs) for detection of
Histoplasma galactomannan, quantitative EIA, and lateral flow
assay are reliable rapid tests that could be considered for timely
diagnosis of histoplasmosis in endemic areas [17, 18].

Antibodies to H. capsulatum become detectable 4 to 8 weeks
after acute infection; therefore, serologic tests are important
diagnostic tools for patients with chronic pulmonary or dis-
seminated histoplasmosis [14]. There are currently 3 methods
to detect H. capsulatum-specific antibodies: complement fix-
ation (CF), immunodiffusion (ID), and EIA. The standard se-
rologic tests for histoplasmosis include CF and ID assay [19].
The ID assay is more sensitive than CF testing. Expectedly, this
patient had a positive ID assay including both the M and H
bands. The M band develops with acute infection and may per-
sist for years after clinical improvement. However, the H band
is seen most often in patients with chronic, disseminated, and
progressive histoplasmosis [19]. CF, using yeast antigen, is the
most sensitive serologic assay, while ID assay is a more specific
test. CF testing was nonreactive in this Teaching Case [15, 17].
Immunosupressive therapy following diangosis of Crohn’s dis-
ease may explain the nonreactive CF test result [14, 20]. Other
factors such as the type of antigen used for fixation of comple-
ment, blocking effects of rheumatoid factor, and cold agglu-
tinins that may develop during histoplasmosis can affect CF
performance [20, 21].

Our patient was not receiving immunosuppressive medica-
tions at the time of initial presentation; however, he had a his-
tory of chronic alcoholism. Different aspects of the immune
system may be affected by alcoholism, causing susceptibility
to infection with fungal pathogens [22-25]. Underlying alco-
holism could be a contributing factor to disseminated histoplas-
mosis in an apparently healthy individual [26]. Thus, the patient
we present in this study seems to have been at an increased risk
of histoplasmosis.

In summary, this Teaching Case highlights the similarities
between IBD and GIH in terms of clinical presentation, endo-
scopic features, and histopathologic findings. Fungal staining of
tissue specimens when evaluating patients for Crohn’s disease
even in areas where histoplasmosis is not considered endemic
will prevent misdiagnosis. Communication between clin-
icians and pathologists is crucially important before initiating
immunosuppression.
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