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SUMMARY
An immunocompetent man in his 20s came to the 
hospital for shortness of breath, fevers and lower back 
pain with unintentional 20 lbs. weight loss. Relevant 
history included a recent trip to Arizona 3 months prior to 
presentation. On arrival, he was noted to have decreased 
breath sounds bilaterally, and paraspinal tenderness in 
the lumbar area. CT scan revealed diffuse pneumonitis 
and an abscess with osteomyelitis in the sacrum and 
right iliac bone. Continued respiratory decompensation 
led him to the intensive care unit where he had a 
bronchoscopy and later sacroiliac joint fluid collection 
was performed. Based on his travel history, and elevated 
serum IgE, liposomal amphotericin B was initiated. Later 
his antibodies against Coccidiodes resulted elevated 
and fungal cultures from the bronchoalveolar lavage 
and abscess from the sacral vertebrae grew mould, 
morphologically consistent with Coccidiodes posadasii. 
He was transitioned to oral fluconazole and will have a 
close follow-up outpatient.

BACKGROUND
In non-endemic areas, coccidioidomycosis is a rare 
disease entity and is a major cause of morbidity 
if not diagnosed promptly. It is a fungal infection 
usually caused by two genetically distinct species 
Coccidiodes immitis and C. posadasii.1 2 Both of 
them are associated with similar presentations.3 The 
former is found in California, commonly known as 
Valley fever and the latter is endemic to other parts 
of the USA and Mexico4–6 (figure 1). This dimor-
phic fungus is found in warm wet soil and can cause 
fungal infection through inhalation when spores 
are scattered through the wind, especially during 
earthquakes and dust storms.2 3 Person-to-person 
and animal-to-person disease transmission do not 
exist.3 After inhalation, pneumonia is often the 
primary infection but it may disseminate to involve 
the reticuloendothelial system, bones and central 
nervous system (CNS).3 In this case report, we diag-
nosed an immunocompetent young African Amer-
ican man with disseminated coccidioidomycosis 
who presented with respiratory symptoms and low 
back pain after returning from a trip to an endemic 
area 3 months prior.

CASE PRESENTATION
An African American man in his 20s with no prior 
medical problems was admitted to the hospital in 
June for shortness of breath, high-grade fevers at 
home and acute on chronic lower back pain with 
right leg radiculopathy. Back pain first began 2 
months prior to presentation after a fall while 

roller skating. He was prescribed physical therapy 
which did not help with his symptoms. He trav-
elled to Arizona 3 months prior to presentation 
and stayed there for 2 weeks. His social history was 
otherwise significant only for occasional marijuana 
use, working as a cook, living in Omaha, Nebraska 
without unusual animal exposures.

INVESTIGATIONS
In the emergency department, his vitals revealed 
a temperature of 37.5 °C, pulse rate of 110 beats 
per minute, blood pressure of 131/80 mm Hg and 
respiratory rate of 36 breaths per minute with 97% 
oxygen saturation on room air. His body mass index 
was 20.5 kg/m² and he reported an unintentional 
20 lbs. weight loss within the last 30 days. On phys-
ical exam, he was noted to be tachypneic, tachy-
cardic with bilateral decreased breath sounds, and 
left-sided gynaecomastia. He exhibited paraspinal 
tenderness in the lumbar area with decreased range 
of motion with a positive straight leg test on the 
right.

Laboratory evaluation showed a white blood 
cell count of 25.2 k/µL (reference range, 4.0–12.0 
k/µL), platelet count 515 k/µL (reference range, 
140–440 k/µL) and a serum sodium level of 131 
mmol/L (reference range, 135–145 mmol/L). 
Manual differential was significant for neutrophils 
at 79% (reference range, 43%–77%), lymphocytes 
8% (reference range, 13%–44%) and eosinophils 
6% (reference range, 0%–5%). Other initial tests 
showed a serum C reactive protein of 229 mg/L 
(reference range, ≤9 mg/L), procalcitonin 1.69 ng/
mL (reference range, ≤0.05 ng/mL). CT angiogram 
of his chest revealed mediastinal and hilar lymph-
adenopathy, diffuse pneumonitis with a differential 
of hypersensitivity disease, atypical infectious aeti-
ology or organising pneumonia (figure 2). CT scan 
of the abdomen showed an abscess of 8.2 cm with 
osteomyelitis in the sacrum and right iliac bone 
crossing the sacroiliac joint (figure 3). Based on his 
travel history and involvement of multiple organs, 
serum Coccidiodes antibodies were ordered and 
later in his hospitalisation returned elevated—IgM 
6.0 (reference range, <1.0) and IgG 8.8 (reference 
range  <1.0). Additionally, his serum 1,3 beta-d-
glucan was 249 (reference range, <80) and IgE was 
4500 IU/mL (reference range, 0–158 IU/mL).

Due to his atypical presentation, antibiotics were 
withheld, and he underwent CT-guided right sacro-
iliac joint fluid collection with removal of 100 mL 
purulent fluid. He continued to have worsening 
respiratory status, dyspnoea, cough with a require-
ment of 5 litres of oxygen through nasal cannula. 
He was transferred to intensive care unit where 
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bronchoscopy was performed showing total nucleated cells of 
178 with predominant neutrophils and no eosinophils.

Fungal cultures from the bronchoalveolar lavage and abscess 
from the sacral vertebrae grew mould, morphologically consis-
tent with C. posadasii (figure 4). He continued to have head-
aches which started after the admission. Given evidence of 
disseminated disease, he underwent lumbar puncture on day 9. 
Cerebrospinal fluid (CSF) analysis showed white cell count of 
2/µL (reference range, 0–5/µL), CSF protein of 34 mg/dL (refer-
ence range, 12–60 mg/dL), CSF glucose of 44 mg/dL (refer-
ence range, 4–75 mg/dL) with negative culture which ruled out 
meningeal involvement.

DIFFERENTIAL DIAGNOSIS
Our patient presented with diffuse pneumonitis, osteomyelitis 
and eventually progressed to acute respiratory failure. Common 
causes of community-acquired pleuropulmonary infections are 
bacterial pathogens including Staphylococcus aureus, Salmo-
nella species, Streptococcus pneumoniae, but to have concomi-
tant disseminated bone involvement is rare. If it occurs, it can 
be haematogenous which was not evident in this patient since 
blood cultures did not isolate any organisms. Other fungal infec-
tions such as histoplasmosis, blastomycosis can also present in a 
similar fashion but social history and exposure in the endemic 
area can help narrow down differentials. Nocardia should 

be kept in differentials if dealing with immunocompromised 
patients. Uncontrolled HIV disease can predispose a person to 
opportunistic fungal infections and similarly coccidioidomycosis 
which we ruled out with a non-reactive fourth generation HIV 
screening test. Travelling outside the USA should also raise a 
suspicion of miliary tuberculosis and pott’s disease which needs 
prompt isolation. Contact with infected cattle can cause Brucel-
losis. Chronic symptoms of weight loss, fever and malaise can 
also be secondary to malignancy or lymphoma which must be 
ruled out by flow cytometry or pathology. Additionally, a combi-
nation of serum eosinophilia along with elevated IgE levels is 
associated with allergic bronchopulmonary aspergillosis when 
patients present with reactive airway disease.

TREATMENT
Based on his travel history, involvement of multiple organs, and 
elevated serum IgE, liposomal amphotericin B (5 mg/kg/day) 
was initiated. Later his antibodies against Coccidiodes resulted 
elevated and fungal cultures isolated C. posadasii. Given the 
involvement of sacroiliac joint, he was evaluated by the ortho-
paedic neurosurgery team who recommended conservative 
management since his symptoms improved with medical and 
physical therapy.

OUTCOME AND FOLLOW-UP
After 1 week of intravenous liposomal amphotericin B, he was 
started on high-dose oral fluconazole 800 mg daily. Intravenous 
liposomal amphotericin B was continued for another week after 
discharge. He will have a close follow-up with neurosurgery team 
for repeat imaging of the spine and infectious disease specialist 
for a continuation of oral azole for a minimum of 2 years.

Figure 1  Southwestern United States, South-central Washington 
state and parts of Mexico with endemic coccidioidomycosis. Source: 
US Centres for Disease Control and Prevention. Available at https://
wwwcdcgov/fungal/diseases/coccidioidomycosis/mapshtml. Public 
domain, no copyright permission required.

Figure 2  CT angiogram chest showing mediastinal, hilar 
lymphadenopathy with diffuse pneumonitis.

Figure 3  CT abdomen showing abscess of 8.2 cm with osteomyelitis 
in the sacrum and right iliac bone.

Figure 4  Sabouraud dextrose agar culture and arthroconidia of 
Coccidiodes posadasii.

https://wwwcdcgov/fungal/diseases/coccidioidomycosis/mapshtml
https://wwwcdcgov/fungal/diseases/coccidioidomycosis/mapshtml
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DISCUSSION
Coccidiodes was first isolated by Alejandro Posadas in 1888 
from the skin lesions of an infected person.1 In the laboratory 
setting, this fungus takes over a week to grow, forming white-
coloured cottony mycelia at room temperate. The colony turns 
brown as it ages.1 Under the microscope, arthroconidia are seen 
as septated hyphae. Inside human tissues, endospores containing 
thick-walled spherules can be seen. When suspected, laboratory 
staff should be made aware as biosafety level II practices are 
required.1 3 Most commonly, serology tests are used for diag-
nosis and can be monitored to see treatment response.2 IgM anti-
bodies develop between the first and third week after exposure 
while IgG antibodies are present between weeks 2 and 28.2 6 
According to Cox et al, multiple organ system involvement and 
disseminated disease were associated with IgE formation; high 
IgE levels along with eosinophilia was linked to a poor prog-
nosis.7 8 Based on the literature, sensitivity of the culture was 
80% and histology was 90%.9 In addition to serology, cultures 
and microscopy, newer molecular tests including PCR can be 
used for diagnosis.3

Based on disease severity, coccidioidomycosis is divided into 
three classifications: primary pulmonary, chronic pulmonary and 
disseminated disease. After exposure to Coccidiodes, the incu-
bation period ranges from 1 to 4 weeks and rarely can be up 
to 20 years.2 9 Fortunately, only 1 out of 3 patients develops 
symptomatic disease, usually with pulmonary signs due to inha-
lational exposure.4 10 The most noted symptom is an influenza-
like presentation.3 4 Sixty per cent of the infected patients do 
not feel any symptoms and mild cases usually recover without 
intervention.6 In high-prevalence areas, it frequently presents 
as community-acquired pneumonia. After recovery of primary 
infection, pulmonary nodules can remain present lifelong which 
may not calcify and do not require treatment.2 If symptoms 
persist more than 3 months, it advances to chronic progressive 
coccidioidomycosis. In less than 1% of cases, with risk factors 
such as underling immunocompromised state, pregnancy, poorly 
controlled diabetes, interleukin-12-interferon-γ axis defect and 
use of exogenous immunomodulatory drugs, haematogenous 
dissemination can occur which can be fatal with central nervous 
system involvement.6 8 10 11 However, there are a few case reports 
of disseminated coccidioidomycosis in apparently immuno-
competent patients.4 10 12 It is hypothesised that such a patient 
population should be tested to rule out pulmonary immune 
deficiencies such as IL-12 and STAT3-mediated immunity.8 12 
Disseminated disease is more commonly seen in men, Hispanics 
and African Americans.2 13

After the lungs, the skin is the second most commonly involved 
organ.1 During dissemination, bone and joint involvement is 
reported in less than half of cases and patients can present with 
osteomyelitis and lytic lesions, mostly of the thoracic and lumbar 
region with or without pulmonary manifestations.4 6 9 MRI is 
more sensitive than CT scan; however, PET/CT scan does show 
increased fluorodeoxyglucose activity in disseminated cases.8 14 
To confirm the diagnosis, a biopsy is necessary to exclude other 
aetiologies such as malignancy, lymphoma or tuberculosis.6 14

Musculoskeletal manifestations are predominantly seen in 
patients of Asian and African American descent, especially those 
who have symptomatic pulmonary disease.6 However, suspicion 
should be high for vertebral coccidioidomycosis in patients with 
back pain and travel to an endemic area even in the absence 
of respiratory signs.13 Surgical intervention is crucial along with 
antifungals when abscess formation causes instability of the 
spine, neurological deficits or symptoms of cord compression.4 9 

The most commonly performed surgical interventions include 
debridement, drainage of the abscess and spinal fusion.9 If verte-
bral fusion is needed, titanium-based hardware help prevents 
biofilm formation and is associated with a lesser probability of 
disease relapse.6 Bony disease can extend to involve the central 
nervous system leading to meningitis. In such cases symptoms 
can widely vary from nausea and vomiting to encephalopathy 
and seizures.5

Antifungals are recommended when pulmonary symptoms 
are severe, in cases of chronic disease, or with dissemination.2 
Amphotericin B was the first treatment reported in 1959 for 
coccidioidomycosis. Later, azoles acquired the primary role in 
management during the 1980s due to better side effect profile 
and tolerability.1 6 Fluconazole is the most commonly prescribed 
antifungal for coccidioidomycosis, although voriconazole has 
shown better results in the treatment of disseminated disease.9 
For musculoskeletal involvement, itraconazole and posaconazole 
may be preferred due to better bone penetration.2 10 Amphoter-
icin B and posaconazole are reserved for refractory disseminated 
disease.15 Ruling out CNS disease is crucial, which requires 
either intrathecal amphotericin B or azoles followed by lifelong 
treatment.2 15 After initial treatment of 12–18 months, lifelong 
suppression is also recommended in immunocompromised 
patients.8 9 13 Relapse of disseminated disease after stopping anti-
fungals may occur up to 30%, necessitating long-term follow.2 13

Learning points

	► Disseminated and extrapulmonary coccidioidomycosis, more 
common in immunodeficient patients, can also be seen in the 
immunocompetent.

	► Systemic antifungal therapy should be initiated promptly 
to limit the dissemination if clinical suspicion is high with 
relevant geographic history.

	► Like our case, elevated serum IgE and eosinophilia can hint 
towards the diagnosis while serology tests and cultures are 
pending.

	► Medical therapy coupled with surgical intervention for 
vertebral osteomyelitis has been associated with improved 
outcomes.
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