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Abstract

Disseminated coccidioidomycosis is associated with significant morbidity and mortality. Involvement of the meninges is
often fatal if untreated, typically requiring lifelong antifungal therapy and neurosurgical intervention. We present the case
of a young male without any known immunocompromising conditions who opted exclusively for medical management of
newly diagnosed coccidioidomycosis meningitis with communicating hydrocephalus and discuss the controversy associated
with this approach. This case highlights the importance of shared decision-making between patient and clinician, even if the
plan diverges from available guidelines. Furthermore, we discuss clinical considerations in approaching the close outpatient

monitoring of patients with central nervous system coccidioidomycosis with hydrocephalus.
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Introduction

Over the last 25 years, there has been an increased inci-
dence of disseminated coccidioidomycosis of varying
manifestations in hosts without known immunocompro-
mise, from tenosynovitis to meningitis with resultant
hydrocephalus.'** Presenting symptoms of coccidioidomy-
cosis meningitis include progressively worsening head-
aches, nausea, vomiting, visual deficits, and mental status
changes with fewer traditional meningeal signs like nuchal
rigidity.>® In addition to antifungal therapy, standard of
care for coccidioidomycosis meningitis with symptomatic
hydrocephalus includes neurosurgical intervention for
definitive management of increased intracranial pressure
(ICP). Current guidelines do not support the exclusive use
of medical management.” In this report, we describe a case
of coccidioidomycosis meningitis-related hydrocephalus
in an immunocompetent male, who declined recommended
neurosurgical intervention and opted solely for medical
management. Extending from this case, we discuss an
approach for clinicians to closely monitor similar patients
electing for non-shunt management of coccidioidomycosis

meningitis-related hydrocephalus. We present this case
to highlight the importance of shared decision-making
between patient and clinician, even if the therapeutic plan
diverges from clinical guideline recommendations.

Case Report

A 29-year-old Canadian male of Indian descent without a
significant past medical history presented to the emergency
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Figure 1. CT and MRI findings showing disseminated coccidioidomycosis basilar meningitis with communicating hydrocephalus and
left lower lobe primary pulmonary nodule. (A) CT brain without contrast showing diffuse ventriculomegaly without trans-ependymal
flow, consistent with hydrocephalus. (B) MRI brain sagittal view on T| postcontrast sequence showing extensive basilar meningitis and
communicating hydrocephalus. (C) CT thorax without contrast showing 3 mm left lower lobe pulmonary nodule.

Abbreviations: CT, computerized tomography; MRI, magnetic resonance imaging.

department (ED) in Tucson, Arizona directly from a local
optometry office after significant bilateral papilledema was
noted on a routine exam required for an updated prescrip-
tion for his corrective lenses. He denied nausea, vomiting,
eye pain, and acute vision changes. However, he endorsed
ongoing headaches for 6 months, initially starting in late
spring following a job interview for a materials engineer
position at a nearby mine and exploring other Sonoran
Desert attractions in Arizona earlier in the year. He reported
briefly living in India 4 years prior to presentation but was
otherwise without notable travel history or high-risk social
behaviors. He repeatedly presented to local EDs in Canada
and underwent neuroimaging for his new-onset, severe
headache postjob interview. Head computerized tomogra-
phy (CT) and magnetic resonance imaging (MRI) during
those visits revealed no acute abnormalities. At these ED
visits, he was treated for migraines before discharging
home. The patient also reported a 20-pound weight loss in
the following months, but his weight stabilized and head-
ache improved gradually after relocating to Arizona for his
new job.

In our ED, a CT of the head showed ventriculomegaly
with hydrocephalus (Figure 1A). Subsequently, an MRI of
the brain confirmed extensive basilar meningeal enhance-
ment with communicating hydrocephalus (Figure 1B).
Neurosurgery was immediately consulted based on neuroim-
aging results. Following a successful lumbar puncture (LP),
the patient was initially treated empirically for viral, fungal,
bacterial, and mycobacterial meningitis, given his degree of
hydrocephalus and hyperdense basilar meningeal enhance-
ment on neuroimaging.

Initial cerebrospinal fluid (CSF) studies showed low
glucose (19 mg/dL), elevated protein (279.8 mg/dL) with
lymphocytic predominant leukocytosis (87% of 335
per pL), and an opening pressure of 33 cmH,O. Empiric
coverage was narrowed to cover Mycobacterium tubercu-
losis and Coccidiosis spp. based on his international travel
history and endemic exposure. Cerebro spinal fluid Gram
stain did not visualize any organisms, spherules, molds,
or yeasts. Bacterial and fungal cultures of CSF fluid did
not yield any growth. Diagnosis of disseminated coccidioi-
domycosis meningitis was confirmed with positive
Coccidioides enzyme immunoassay (EIA) IgG antibody,
positive Coccidioides immunodiffusion (IMDF) IgM tube
precipitin antibody, positive Coccidioides IMDF 1gG com-
plement fixation (CF) antibody, serum Coccidioides CF
titer of 1:128, and CSF Coccidioides CF titer of 1:32.
Computed tomography thorax imaging also identified a
3-mm left lower lobe pulmonary nodule without parenchy-
mal consolidation, cavitary lesion, or pleural effusion
(Figure 1C).

Our patient was treated with intravenous amphotericin
B for 5 days with concurrent intravenous fluconazole until
therapeutic azole levels reached blood-brain barrier pene-
trance concentrations. Consistent with Infectious Diseases
Society of America (IDSA) Clinical Practice Guidelines,
our patient was advised to undergo ventriculoperitoneal
(VP) shunt surgery with neurosurgery for definitive man-
agement of symptomatic hydrocephalus.” However, he
declined any invasive procedure due to his perception that
his symptoms were not hindering his ability to perform his
highly demanding occupational and daily activities. He
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Figure 2. Repeat MRI brain after 4 months of exclusive medical management showing interval improvement of basilar meningitis
with decreased communicating hydrocephalus. (A) MRI brain sagittal view in T| postcontrast showing interval improvement in basilar
meningitis. (B-C) MRI brain coronal view in T| MP-RAGE postcontrast showing interval reduction in hydrocephalus.

Abbreviations: MRI, magnetic resonance imaging; MP-RAGE, Magnetization Prepared - RApid Gradient Echo.

was transitioned to oral fluconazole before discharging
home with close outpatient follow-up in subspecialty clin-
ics while waiting to establish care with a primary-care
physician. Prior to discharge, he was educated on warning
signs and symptoms (including but not limited to visual
changes, new neurological symptoms, urinary or bowel
dysfunction, worsening headaches, refractory nausea, and
vomiting) and given strict ED return precautions. He was
also scheduled for a repeat outpatient brain MRI 3 months
postdischarge.

Since discharge, he has been closely monitored for any
progression of his intermittent headaches or further clini-
cal signs of neurologic impairment and completed repeat
brain MRI imaging (Figure 2A-C). Thus far, our patient
endorses a positive response to and tolerance of oral fluco-
nazole treatment with symptomatic and radiographic
improvement.

Discussion

Coccidioidomycosis meningitis results in proteinaceous
debris and arachnoid fibrosis that contribute to the develop-
ment of hydrocephalus and increased ICP.8 In a recent Invited
Commentary in Clinical Infectious Diseases authored by
members of the IDSA Coccidioidomycosis Study Group,
management of increased ICP and hydrocephalus in central
nervous system (CNS) coccidioidomycosis was discussed.’
The experts recommended placement of an MRI-compatible
VP shunt as the only permanent management approach, with
other approaches like repeated CSF removal via LP or exter-
nal ventricular drain (EVD) as temporary treatments.”! The
experts also agreed that shunt placement should not be

delayed with concern that delays in shunting lead to worse
patient outcomes.!!

However, published guidelines do not specify optimal
timing for a shunt in the management of hydrocephalus
with increased ICP for minimally symptomatic patients.
Some studies question the necessity of shunt placement
early in the disease process due to risks and complications
associated with indwelling shunts.!! VP shunt placement is
a lifelong process associated with a high likelihood of shunt
failure requiring revisions due to catheter obstruction,
infection with catheter biofilm formation and abscess
development, hemorrhage, and other postprocedural com-
plications, such as seizures.®!>!3 Continued ventriculomeg-
aly despite a properly functioning shunt and 9% mortality
rate in patients who receive VP shunting are additional
considerations.®

Our case emphasizes the importance of the general prac-
titioner’s basic understanding of outpatient management
of disseminated coccidioidomycosis (Figure 3). In addition
to outpatient management by a primary-care physician,
patients with CNS coccidioidomycosis complicated by
hydrocephalus should follow-up in the clinic with infectious
disease experts in coccidioidomycosis and with neurolo-
gists. Medication management requires lifelong antifungal
therapy (Table 1).”1%17 Oral fluconazole remains the stan-
dard of care for coccidioidomycosis meningitis therapy, but
intrathecal amphotericin B (AmBd) is recommended for
pregnant patients in the first trimester due to teratogenicity
of azoles.”!®!> Table 1 provides a summary of adverse
effects of anti-Coccidioidal agents and specific laboratory
tests and studies to order for outpatient management of dis-
seminated coccidioidomycosis.
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Figure 3. Central illustration: Outpatient management of coccidioidomycosis meningitis with communicating hydrocephalus.
Abbreviations: EIA, enzyme immunoassay; IMDF, immunodiffusion; CSF, cerebrospinal fluid; ICP, intracranial pressure; LP, lumbar puncture; CBC,
complete blood count; CMP, comprehensive metabolic panel; Beta HCG, Human Chorionic Gonadotropin, QTc, corrected QT interval.

For this case, we followed a patient-centered approach for
non-shunt management of coccidioidomycosis meningitis-
related hydrocephalus. As the patient presented with papill-
edema and hydrocephalus, immediate lowering of ICP early
into his hospitalization was necessary to prevent long-term
disability and death in the short term. After stabilization from
immediate harm, we used shared decision-making with the
patient, only proceeding with therapies for which he provided
informed consent, which did not include repeat LP for further
CSF removal or long-term shunt placement. Through very

close outpatient follow-up and repeat imaging, our patient’s
symptoms improved and ventriculomegaly diminished on
oral fluconazole. Subsequent outpatient follow-up for the
patient should include formal ophthalmological evaluation to
assess for resolution of papilledema and repeat LP to assess
for objective decrease in ICP. Even if the treatment plan
decided upon differs from clinical practice guidelines, patient
safety should remain the paramount concern in the manage-
ment of coccidioidomycosis meningitis-related hydrocepha-
lus during patient counseling and shared decision-making.
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