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A Rare Case of Coccidioidomycosis Meningitis
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Abstract

Disseminated coccidioidomycosis is a fungal disease endemic to the
Southwest United States as well as South and Central America. This
dimorphic fungus typically manifests as pulmonary infection; how-
ever, there are very rare instances of extrapulmonary disseminated
disease especially in immunocompromised hosts. Here, we present
a 46-year-old immunocompromised patient with a recent diagnosis
of pulmonary coccidioidomycosis that initially presented with acute
respiratory failure and was found to have coccidioidomycosis menin-
gitis. This case highlights that despite early and adequate treatment of
a known pulmonary coccidioidomycosis infection, dissemination of
the disease can still ensue and should be considered in cases of acute
encephalopathy.
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Introduction

Coccidioidomycosis is known as valley fever due to its geo-
graphic prevalence of California, Arizona, Mexico, Central,
and South America. It is mainly caused by Coccidioides im-
mitis or C. posadasii fungus [1]. This rare disease is commonly
acquired through inhalation of arthroconidia, which is found in
dust or soil.

Once inhaled into the lungs, this fungus will then trans-
form into endospore containing spherules [2]. It is believed
that the affected region is the terminal and respiratory bronchi-
oles, mainly due to the size of the inhaled spores, ranging from
3 to 5 um [1]. In the immunocompetent host, a delayed-type
hypersensitivity reaction (DTHR) helps control the infection.
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Due to the DTHR, symptoms in approximately 60% of the
cases are absent [2].

If the fungus is not treated appropriately or is found in an
immunocompromised host, coccidioidomycosis can spread to
the lungs, brain, and meninges, leading to respiratory failure,
sepsis, shock, or even death. One of the more life-threatening
forms is when it spreads to the meninges, causing coccidioi-
domycosis meningitis (CM) [1]. It affects both immunocom-
petent and immunocompromised individual, but risk of dis-
semination is higher in immunocompromised host. We present
a case of a 46-year-old human immunodeficiency virus (HIV)-
positive male diagnosed with CM.

Case Report

Investigations

We present a case of a 46-year-old male with a recent diag-
nosis of coccidioidomycosis who presented to the emergency
room for shortness of breath and cough of 2 months duration.
This was associated with pleuritic chest pain, malaise, diffuse
joint pain and intermittent fevers for 2 months. He denied any
hemoptysis, recent travel, incarceration history or homeless-
ness. Patient worked as a farmer in Bakersfield for the past 3
years. Two weeks prior to this hospitalization, the patient was
seen at an outside facility for fatigue, fevers, and forearm le-
sions. He tested positive for Coccidioides antibody IgG.

On arrival, the patient was tachycardic at 133 beats per
minute, tachypneic with a respiratory rate of 47, afebrile, nor-
motensive and hypoxic with an oxygen saturation of 85% on
room air. On initial examination, he had coarse bilateral breath
sounds and labored breathing. There were 1- to 2-cm palpable
subcutaneous nodules in the patients forearms bilaterally. He
had no notable rashes, joint effusions, or neurologic deficits. The
patient was cooperative, alert, oriented and able to answer ques-
tions appropriately with limitations due to shortness of breath.

The patient was transitioned to non-invasive mechanical
ventilation due to increased work of breathing and was admit-
ted to the intensive care unit (ICU) for acute hypoxemic res-
piratory failure and severe sepsis.

Diagnosis

A computer tomography (CT) scan of the chest with intra-
venous (IV) contrast on admission was notable for diffuse
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Table 1. Significant Laboratory Results From the Cerebrospi-
nal Fluid

Spinal fluid Patient value (units) Reference range
Glucose, CSF 81 mg/dL 40 - 70 mg/dL
Protein, CSF 146 mg/dL 15 - 45 md/dL
RBC, CSF 10,000 uL 0puL

WBC, CSF 4 pL 0 pL
Coccidioides, CSF 1:1 <1:1

Opening pressure, CSF 43 mL

yL: microliter, dL: deciliter, mg: milligram, RBCs: red blood cells; WBCs:
white blood cells; CSF: cerebrospinal fluid.

multifocal nodular consolidations and ground glass opacities.
Patient also had right upper lobe dense consolidations and
prominent mediastinal and hilar lymph nodes. He had clear
central airways with no evidence of pulmonary embolism.

Treatment

During the first day, the patient was started on IV trimethoprim
sulfamethoxazole 15 mg/kg daily, IV cefepime 2 g every 8 h,
oral fluconazole 400 mg daily, IV liposomal amphotericin B
5 mg/kg daily, and oral prednisone 40 mg daily. The patient
however decompensated overnight and required mechanical
ventilation for airway protection. The night of admission, the
patient decompensated further into septic shock requiring nor-

Lossy: 9:1

Figure 1. Computed tomography (CT) scan of the head with intrave-
nous (IV) contrast, showing focal hemorrhage versus enhancing mass
(blue arrow) involving the genu of the corpus callosum measuring 1.1
x 1.8 x 3.9 cm.
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Figure 2. Magnetic resonance imaging (MRI) of the brain without in-
travenous (IV) contrast, showing large hemorrhagic mass extending
across the splenium of the corpus callosum measuring 4.7 cm (red
arrow) with surrounding edema.

epinephrine for blood pressure support.

Throughout his hospitalization, his blood cultures were
negative. Tuberculosis (TB) was ruled out and fungal studies
were negative for pneumocystis, cryptococcus, and toxoplas-
mosis, and were notable for coccidiomycosis with titer levels
of 1:64 in the blood and 1:1 titer level in the cerebrospinal
fluid, seen in Table 1. Infectious disease was consulted during
this course. His antiretroviral therapy was held until crypto-
coccus and TB were ruled out. The patient’s hospital course
was complicated by declining mentation, worsening respira-
tory status despite several different ventilator adjustments,
minimal response to proning, and intermittent severe meta-
bolic acidosis with renal failure which improved with dialysis
and bicarbonate drips.

Due to declining mentation, CT scan of the head with IV
contrast (Fig. 1) was performed showing a corpus callosum
mass extending into the left lateral ventricle with features con-
sistent with primary central nervous system (CNS) lymphoma.
Magnetic resonance imaging (MRI) of the brain showed a 4.7
cm hemorrhagic mass located at the corpus callosum, with sur-
rounding edema with high-grade glioma features, as seen on
Figure 2. Echocardiogram showed a right ventricular mobile
mass representing vegetation, papillary fibroelastoma versus a
thrombus. Workups for cardiac and CNS pathologies were not
performed due to unstable patient hemodynamics. The patient
was later started on IV flucytosine 25 mg/kg daily for 3 days.
As the patient lacked clinical improvement, he was switched to
IV fluconazole 1,200 mg daily for 6 days.

Follow-up and outcomes

After a 24-day hospital course, given the critical nature of the
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patient’s condition and lack of improvement, the decision to
place the patient on comfort care was made by his surrogate
decision maker. The patient was compassionately extubated
and expired soon after.

Discussion

Coccidioidomycosis is an infection caused by the Coccidi-
oides species. It usually exists as mycelia which use true septae
as their mechanism of invasion and pathology. These cells take
different forms to become infectious. Initially the mycelial
cells autolyze and thin their cell walls while others are trans-
formed into barrel-shaped, loosely adherent arthroconidia [3].
Hence, due to the loose adherence, the cells are easily airborne
at any slight disturbance of the soil. The small size (2 to 5 pm)
of the arthroconidia enables them to reach the right terminal
bronchiole when inhaled [3]. Once inhaled, the arthroconidia
transform into spherules. These spherules then mature and
proceed to endosporulation stage forming multiple endospores
which release upon rupture. These endospores mature into an-
other endospore filled spherules which then rupture repeating
the parasitic cycle. When endospore released in the environ-
ment they can transform into mycelial growth [3].

In susceptible/immunocompromised patients, the host
response is subacute, compared to healthy individuals who
are able to contain the infection within the lungs, which al-
lows further extrapulmonary infection with the Coccidioides
species [3]. The dissemination into extrapulmonary regions
occurs through macrophage trafficking carrying the spores
to different body areas. Interferon-y, produced by Thl, is an
integral part of the immune system’s defense against dissemi-
nated coccidioidomycosis. This is due to a direct correlation
noticed amongst resolution of the disease and production of
interferon-y by lymphocytes. Microbial killing is achieved by
through production of macrophages and other innate cells as a
direct response to the Coccidioides antigen [4].

Due to the patient’s instability, we were unable to biopsy
the corpus callosum mass extending into the left lateral ven-
tricle; however, it presented with features consistent with pri-
mary CNS lymphoma. However, this brain mass could have
also been a CNS lymphoma, glioblastoma or even a cryptococ-
coma. The cerebrospinal fluid (CSF) findings of Coccidioides
IgG antibodies were consistent with CM. CNS dissemination
is serious and usually presents as coccidioidal meningitis as
well as encephalitis, mass-occupying lesions, brain abscesses,
and aneurysms [5]. As per the CDC, a thorough workup in-
cludes serologic testing for IgM and IgG antibodies against
Coccidioides in addition to obtaining cultures from blood, spu-
tum, CSF and urine [6].

To bring into perspective the rarity of this infectious dis-
ease, a literature review was conducted on the number of case
reports that have been published about patients with CM.
We performed a systematic review for eligible case reports
through a search on PubMed using the following terms “coc-
cidioidomycosis meningitis”. The case reports included were
published in English, between the years of January 2012 and
December 2022 for subjects 19 years or older.
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We found a total of 20 articles that were evaluated, which
can be seen in Table 2 [7-17]. Five were excluded as they did
not meet our inclusion criteria. One case was excluded as the
diagnosis was never confirmed. Three were removed as they
did not have meningeal spread. Here we review 14 individual
cases of CM.

We examined the age of the infected individuals and no-
ticed the mean age of diagnosis was 42 years old. Four out of
the 14 eligible cases were females (28.57%), with the remain-
ing 10 of the 14 being males (71.42%). Many of the cases iden-
tified were located in California; however, values were unable
to be calculated as some of the case reports did not highlight
geographical locations. Out of the 14 cases, 13 were in HIV-
negative individuals (92.8%), while only one was in an HIV-
positive individual (7.14%). The recovery rate out of these 14
individuals was 10 (71.42%), while three expired (21.4%), and
one was comatose (7.14%). There was one case highlighted
by Patel et al, who described a 30-year-old pregnant female
diagnosed with CM. With appropriate treatment, she had a full
recovery. Interestingly enough, the placenta was found to have
evidence of Coccidioides; however, the newborn had no signs
of infection.

It is important to pursue a myriad of differential diagno-
ses when considering a severely immunocompromised patient.
A differential diagnosis we considered on admission was TB.
Given his immunocompromised state, appropriate testing for
TB yielded negative results. Histoplasmosis, a dimorphic fun-
gus, was a differential that was considered. Commonly found
in soils and yeast forms, its portal of entry is through inhalation
[18]. Patient was tested for histoplasmosis through urine stud-
ies and was found to be negative. Pneumocystis species are a
type of fungus that are found in many people’s lungs and are
generally under control in those individuals who are immuno-
competent. However, in those patients who are immunocom-
promised, it can cause a severe pneumonia [19]. In our patient,
we did a bronchoalveolar lavage and pneumocystis was not
found within the secretions. Cryptococcus and aspergillus can
also severely affect immunocompromised patients. These were
also considered in our immunocompromised patient; however,
tests for both fungi were found to be negative.

Before the highly active antiretroviral therapy (HAART)
medication becoming an effective medication of HIV/AIDs,
Coccidioides was a significant opportunistic infection for pa-
tients with HIV living in endemic regions as their immune
responses were unable to control the viral replication and
immune reconstitution without the use of HAART [18]. It is
suggested in data that a peripheral CD4 count > 250/uL can
maintain an immune response against any coccidioidal mani-
festations [2]. Hence patients with HIV and a CD4 count >
250/uL can be managed in the same way as immunocompe-
tent individuals. The general treatment includes treatment with
either fluconazole or itraconazole at a daily dose of 400 mg;
however, itraconazole is not the drug of choice for coccidioi-
dal meningitis, although there are some case series has been
placed on oral itraconazole with stable disease [2].

Patients with CD4 count lower than 250/puL should receive
antifungal rather than potent antifungal therapy [2]. More sig-
nificantly, patients who have low CD4 count requiring hospi-
talization with severe disease require initial therapy with am-
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photericin B combined with triazole [2]. Furthermore, because
only a few cases of immune response inflammatory syndrome
(IRIS) occurred during HIV and coccidioidal infection, it is
crucial to initiate potent antiretroviral therapy alongside the
antifungal therapy which was done here for our patient when
he started showing symptoms and lab values consistent with
coccidioidal IRIS [2]. The most effective method in reducing
the incidence and severity of coccidioidomycosis in HIV-in-
fected patients is to start and maintain HAART therapy [2].

Learning points

We would like to highlight the importance of disseminated coc-
cidioidomycosis and its appropriate workup. In an immunocom-
promised patient, if the suspicion for opportunistic infections
exists, we suggest obtaining cultures of blood, urine, and CSF.
We recommend obtaining an extensive workup to exclude other
causes with similar presentations to coccidioidomycosis, such as
tuberculosis, pneumocystis, cryptococcus, and toxoplasmosis.
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