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a b s t r a c t   

Coccidioidomycosis is a fungal disease endemic to the southwestern United States and other areas in the 
Western Hemisphere. Infection is usually acquired through inhalation. While infection is most often 
asymptomatic, early respiratory illness and infrequently extrapulmonary dissemination may occur. 
Immunocompromised individuals, particularly those with impaired cell-mediated immunity, are at greatest 
risk for dissemination. We present an atypical case of disseminated coccidioidomycosis in an im-
munocompetent male manifesting as peritoneal disease diagnosed during elective inguinal herniorrhaphy. 

© 2021 The Authors. Published by Elsevier Ltd. 
CC_BY_NC_ND_4.0   

Introduction 

Coccidioidomycosis, endemic to the southwestern United States 
– with increasing recognition in more northern parts of the country 
– as well as parts of Mexico and Central and South America, is a 
systemic dimorphic fungal disease with a growing impact on public 
health. Infection is caused by Coccidioides immitis or Coccidioides 
posadasii, which have distinct geographic niches but are indis-
tinguishable based on clinical presentation and microbiologic 
testing. Primary pulmonary infection is acquired by inhalation. 
Extrapulmonary spread is rare, with immunocompromised persons 
being at increased risk [1,2]. Given its variety of presentations, ran-
ging from respiratory illness to meningitis, clinicians must be vigi-
lant in considering coccidioidomycosis. We present a case of atypical 
disseminated coccidioidomycosis in an immunocompetent patient 
with a pertinent exposure history. 

Case presentation 

A seventy-one-year-old immunocompetent Caucasian male born 
and raised in West Virginia who wintered in Tucson, Arizona, de-
veloped sudden onset of severe influenza-like illness (ILI), char-
acterized by fevers, rigors, and nonproductive cough. His medical 
history included an asymptomatic left inguinal hernia diagnosed 
two years prior to his presentation. He was a retired chemical en-
gineer who enjoyed golfing and gardening. Laboratory data revealed 
an absolute eosinophil count of 2.94 × 103/uL (reference 
range ≤ 0.50 × 103/uL) and C-reactive protein (CRP) of 80.3 mg/L 
(reference range ≤ 8.0 mg/L), with otherwise normal results. A chest 
radiograph was normal. 

The patient’s initial symptoms improved spontaneously over two 
months. He subsequently experienced night sweats, unintentional 
weight loss of twenty-five pounds, and pain and swelling of his 
ankles and feet bilaterally. Four months after onset of his ILI symp-
toms, he underwent uncomplicated elective left inguinal hernior-
rhaphy. Intraoperative findings noted a thickened distal end of the 
hernia sac with a shaggy internal appearance. At a postoperative 
follow-up appointment, he was afebrile but noted to have coarse 
crackles at the right lung base and subtle left ankle edema. 
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Coccidioides IgM and IgG by immunodiffusion were both positive 
and compliment fixation antibody titer was 1:4. Surgical pathology 
of the hernia sac showed granulomatous inflammation with fungal 
organisms identified, favoring Coccidioides species. Hematoxylin and 
eosin (H&E) staining revealed focally necrotizing granulomatous 
inflammation involving the peritoneal aspect of the hernia sac with 
numerous rounded small granulomas containing multinucleated 
histiocytes and associated fibrosis as well as occasional large round 
organisms with a refractile border (Fig. 1). Grocott methenamine 
silver (GMS) staining and Periodic acid-Schiff (PAS) staining showed 
spherules containing endospores (Fig. 2). Lactophenol cotton blue 
staining showed barrel-shaped arthroconidia (Fig. 3). Fontana- 
Masson staining was also positive. Operative fungal culture grew 
Coccidioides species, confirming the diagnosis of peritoneal cocci-
dioidomycosis. Following a three-month course of fluconazole, the 
patient’s constitutional symptoms had resolved and his absolute 
eosinophil count and CRP normalized. 

Discussion 

Coccidioidomycosis is emerging as a severe public health pro-
blem due to its increasing incidence, large number of undiagnosed 
cases, and when compared to other North American endemic my-
coses, a greater propensity for severe and disseminated disease [1,3]. 
As most infections are either asymptomatic or mildly symptomatic 
and resolve without treatment, reported cases of coccidioidomycosis 
likely underestimate the actual number. Annually, there are an ex-
pected 150,000 coccidiodal infections with severe disease observed 
in approximately one-third of cases [4]. The proportion of severe and 
disseminated disease is expected to rise over time, owing to in-
creased pathogen exposure related to more soil disruption, larger 
immunocompromised population due to greater longevity in the 
setting of medical advancements, and expanded travel opportunities  
[1]. In the environment, Coccidioides species grow as mycelia and 
produce arthroconidia, which remodel into spherules when inhaled 

Fig. 1. H&E staining showing granulomatous inflammation involving peritoneal aspect of hernia sac (A) Numerous rounded small granulomas containing multinucleated his-
tiocytes and associated fibrosis (200x) (B) Occasional large round organisms with refractile boarder (400x). 

Fig. 2. GMS (A) and PAS (B) staining showing spherules containing endospores (400x).  

Fig. 3. Lactophenol cotton blue staining showing barrel-shaped arthroconidia (A) (400x) and (B) (1000x).  
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in mammalian hosts [5]. Exposure to only one or a small number of 
arthroconidia may result in disease. Early respiratory illness, com-
monly consisting of cough, chest pain, shortness of breath, fever, and 
fatigue, is the hallmark of primary infection [1]. While most episodes 
are self-limited, approximately 5–10% of persons develop compli-
cations or chronic pulmonary disease [2]. Following pulmonary in-
fection, dissemination may occur primarily through the 
hematogenous route; however, extrapulmonary disease is only ob-
served in approximately 0.5% of coccidiodal infections [6]. Although 
most persons with extrapulmonary spread do not have an identified 
immunodeficiency, immunocompromised hosts are particularly 
susceptible [7]. It has historically been well-recognized that African 
or Filipino ancestry are risk factors for dissemination, though the 
magnitude is unclear. Other risk factors for dissemination include 
decreased cell-mediated immunity, infection during pregnancy, and 
male gender. While complications of dissemination may present 
quickly within weeks to months, nearly all cases emerge within two 
years. Disseminated disease is divided into meningeal, the most 
serious form of disseminated infection, and nonmeningeal, most 
often involving skin, joints, and bone. Peritoneal coccidioidomycosis 
is a rare manifestation [1]. 

Clinical suspicion in the setting of endemic exposure is para-
mount for diagnosing coccidioidomycosis. Patients are often treated 
with multiple courses of oral antibacterials before a diagnosis is 
established. Laboratory data may show mild increases in the per-
ipheral leukocyte count and inflammatory markers. Chest radio-
graphs are abnormal in more than half of patients with early 
respiratory infection. Diagnosis is typically established by detecting 
anticoccidioidal antibodies, identifying spherules in histopathology, 
or recovering Coccidioides species from fungal culture [1]. Although 
anticoccidioidal complement fixation antibody titers of 1:16 or 
greater have been associated with extrapulmonary dissemination, 
definitive diagnosis of disseminated disease requires identification 
of Coccidioides species via histopathology, culture, and/or ribosomal 
ribonucleic acid sequencing from at least one extrapulmonary 
site [8,9]. 

In most cases, treatment of disseminated disease consists of oral 
antifungal therapy with either fluconazole or itraconazole. Lipid 
formulation of amphotericin B may be required for those with azole 
failure, rapidly progressive disease, or disease in critical locations, 
such as extensive or limb-threatening bone disease or vertebral in-
fection resulting in cord compromise. In some persons, particularly 
those with extensive skeletal involvement, surgical debridement is 
required [1,7]. Monitoring anticoccidioidal complement fixation 
antibody titers may be useful for following disease activity [1]. 

With a greater proportion of older adults living with a variety of 
chronic diseases and immunocompromising conditions, populations 
are at heightened risk for serious coccidiodal infections. Groups with 
compromised cellular immunity due to disease or im-
munosuppressive medications are especially susceptible [1,8]. With 
advancements in treatment and prevention of fungal infections, 
clinicians must understand this increasingly relevant disease process 
and maintain vigilance for its presence in patients with appropriate 
epidemiologic risk factors. Our patient demonstrates the remarkable 
potential for coccidioidomycosis to present atypically. Peritoneal 
involvement, which is extremely unusual, may present as an in-
guinal hernia, peritonitis, or abdominal or pelvic masses, often in 
absence of significant pulmonary symptoms or chest radiograph 
abnormalities. Intraoperatively, hernia sacs involved with cocci-
dioidomycosis demonstrate nodular studding as can be seen with 
tuberculosis, other fungal infections, or metastatic disease as well as 
thickening and granulomatous inflammation like that found in our 
patient [6,8,9]. In the case of peritoneal coccidioidomycosis pre-
senting as an inguinal hernia, hernia repair in combination with 

antifungal therapy is recommended as definitive management to 
minimize granulomatous seeding and avoid fistulous tracking [10]. 

In conclusion, our immunocompetent patient had a unique pre-
sentation of disseminated coccidioidomycosis (following resolution 
of early ILI) manifesting as peritoneal disease confirmed during 
elective inguinal herniorrhaphy. 
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