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A B S T R A C T

Coccidioides species are endemic to the southwestern United States and typically cause a mild or asymptomatic
primary infection. In some instances, infection can disseminate and involve the central nervous system with
meningitis being the most common manifestation. Non-osseous spinal cord involvement is exceedingly rare. We
report a case of disseminated coccidioidomycosis in an otherwise healthy 20 year old man with diffuse
leptomeningeal enhancement, cerebrospinal fluid findings suggestive of meningitis, and intramedullary spinal
cord abscesses. Response to treatment occurred with prolonged systemic liposomal amphotericin B and
voriconazole. An extended course of steroids was needed to blunt inflammation.

1. Introduction

The dimorphic fungi Coccidioides immitis and posadasii are
endemic to the southwestern United States as well as parts of Mexico
and South America [1]. Primary infection is frequently asymptomatic
or mild. However, in a small percentage of cases Coccidioides
disseminate widely to the skin, meninges, joints, and bones. Infection
of the central nervous system often manifests as basilar meningitis [2].
There are few reports of spinal cord involvement with abscesses in the
literature [3]. We report a case of disseminated coccidioidomycosis in a
20 year old man presenting with meningitis and intramedullary spinal
cord abscesses along with the different management challenges we
encountered.

2. Case

A 15 year old HIV negative Pacific Islander man was diagnosed with
pulmonary coccidioidomycosis while living in the San Joaquin Valley of
California. Despite improving on fluconazole 400 mg daily, he was
hospitalized 8 months later for coccidioidal meningitis. Cerebrospinal
fluid was notable for a white cell count of 238 cells/mm3 (83%
lymphocytes, 6% eosinophils), a protein level of 627 mg/dL (normal
range 15–45 mg/dL), a glucose level of 9 mg/dL (normal range 40–
70 mg/dL), and Coccidioides complement fixing antibody titer of 1:64.
The fluconazole dose was increased to 1200 mg daily. Hydrocephalus

was present but he did not require a shunt. Due to improvement in
symptoms and gastrointestinal intolerance from fluconazole, he dis-
continued the medication. Two months later he presented with
seizures. Cerebrospinal fluid was again abnormal with a lymphocytic
pleocytosis, elevated protein, and Coccidioides complement fixing
antibody titer of 1:128. He was started on levetiracetam and phenytoin
and continued on fluconazole 1200 mg daily. There were no concerns
for major drug interactions with this regimen. He remained clinically
stable for the following 2 years during which time the anti-epileptics
were eventually stopped and fluconazole was decreased to a better-
tolerated dose of 400 mg twice daily. On 3 subsequent occasions he
presented with seizures and meningitis in the setting of medication
non-adherence. His resulting neurologic deficits from these episodes
included seventh cranial nerve palsy with left-sided facial weakness,
inability to completely close his left eye, left-sided hearing loss,
difficulty with balance, and moderate neurocognitive disorder.

Now 20 years of age, he presented to our care 1 month after the
most recent seizure having since resumed fluconazole 400 mg twice
daily (day 0). He reported a several month history of progressive
proximal right upper extremity weakness in addition to 1 month of
urinary retention and occasional incontinence. These new deficits were
appreciated on physical exam with findings of significantly diminished
proximal right upper extremity strength, markedly decreased rectal
tone, and bilateral clonus.

Magnetic resonance imaging (MRI) revealed extensive leptomenin-
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geal enhancement of the brain and spine ( Fig. 1). There was
intramedullary extension of disease at the cervicomedullary junction
as well as in the cervical and thoracic spine; this was most notable in
the cervical spine where there was a 3.2 cm rim-enhancing intrame-
dullary abscess with exuberant surrounding edema. Hydrocephalus
was not present. Lumbar puncture could not safely be performed due to
concern for spinal cord herniation given the degree of spinal cord
edema [4]. Neurosurgical intervention for drainage was also considered
too high risk and unlikely to be of greater benefit than medical
management alone. Serum Coccidioides antibody by complement
fixation was 1:16.

The patient was started on liposomal amphotericin B at 3 mg/kg
daily in addition to a dexamethasone taper. Fluconazole 400 mg twice
daily was also continued. On this regimen, his arm weakness gradually
improved. Upon cessation of steroids however, both neurologic symp-
toms as well as MRI findings worsened. In addition to resumption of
steroids, amphotericin was increased to 5 mg/kg (day 44) and fluco-
nazole was empirically changed to voriconazole 200 mg twice daily (day
58) due to concern for refractory disease. Repeat spine MRI (day 154)
demonstrated marked improvement in leptomeningeal enhancement
and decrease in intramedullary lesions and associated spinal cord
edema (Fig. 2). Repeat serum complement fixation titer decreased to
1:4 (day 93). Further attempts at weaning steroids have been limited by
recrudescence of radiologic findings though neurologic deficits have
remained stable. The patient continues on liposomal amphotericin at a
better tolerated dose of 3 mg/kg daily, voriconazole 150 mg twice daily,
dexamethasone 1 mg daily, and levetiracetam. Recent voriconazole
trough levels have ranged from 1.9 to 3.7 μg/mL. His clinical course
has been complicated by sequelae of long-term steroid and amphoter-
icin administration that include chronic kidney disease, potassium and
magnesium wasting, and Cushingoid features. Despite the morbidity
associated with therapy, he remains clinically improved with observed
radiographic improvement and a serum complement fixation titer of

1:2 (day 261).

3. Discussion

In a small number of patients with coccidioidomycosis, infection
can disseminate widely. The central nervous system is a common site of
extrapulmonary infection which typically manifests as basilar menin-
gitis. Most of the literature that does describe spinal disease is focused
on osseus involvement [5]. In rare instances, spinal cord involvement
can occur.

Bañuelos et al. [6] described 2 such cases in 1996. In the first, a 21
year old diabetic man was diagnosed with culture and histopathology-
proven C. immitis brain abscess with an associated thoracic spinal cord
lesion. In the second case, a 42 year old man developed C. immitis
meningitis with an intradural extramedullary lesion extending from C4
through the mesencephalon. Mischel et al. [7] described another case
in which a 30 year old man with AIDS and Kaposi's sarcoma was found
to have disseminated coccidioidomycosis, evidenced by autopsy find-
ings of abundant C. immitis spherules in the lungs, meninges, brain
parenchyma, spinal cord, and nerve roots. More recently, Lammering
et al. [8] described imaging findings in a series of patients with proven
coccidioidal CNS meningitis seen at a tertiary referral center. Of the 22
patients who had spinal imaging, 19 (86%) had concurrent intraspinal
disease. While the majority of these 19 had spinal leptomeningeal
enhancement, 7 had intramedullary involvement as seen in our patient
suggesting that this complication may be more common than generally
appreciated. Finally, Tan et al. [3] described a 55 year old man who
presented with rapidly progressive quadriparesis in the setting of
disseminated coccidioidomycosis with cervical intramedullary involve-
ment. Cases reports of spinal cord involvement of Coccidioides,
particularly intramedullary involvement, are few and illustrate overall
poor neurologic and survival outcomes.

Successful treatment of central nervous system coccidioidomycosis

Fig. 1. A: Postcontrast axial T1 weighted fat saturated images of the brain obtained at the initial presentation to our care demonstrate extensive leptomeningeal enhancement involving
the basilar cisterns, cerebellar folia, and sylvian fissures. B: Postcontrast sagittal T1 weighted fat saturated images of the cervical spine obtained at the initial presentation to our care
demonstrate extensive nodular leptomeningeal enhancement of the cervical spine as well as two large intramedullary enhancing lesions. Marked T1 hypointensity about the
intramedullary lesion in the cervical spine is compatible with surrounding spinal cord edema. Brainstem and cerebellar leptomeningeal enhancement is also redemonstrated.
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can be challenging. Current clinical practice guidelines address treat-
ment of meningitis but there is limited data to guide management of
spinal cord or refractory disease [9]. High dose fluconazole remains the
primary treatment for meningitis while growing evidence supports the
successful use of voriconazole and posaconazole for clinical failures
[10,11]. Intrathecal amphotericin has been used for coccidioidal
meningitis though toxicity is significant. Furthermore, benefit for
treatment of brain abscesses, particularly where the meninges are not
involved, is less clear. Animal model studies suggest that treatment
with systemic liposomal amphotericin leads to effective clearance of
infection from the brain and spinal cord [12]. Further support for the
use of systemic amphotericin for brain abscesses can be derived from
case reports describing successful application of this treatment ap-
proach [6]. Echinocandins when used alone do not appear to have
therapeutic efficacy against coccidioidomycosis [13,14]. One pediatric
case series did describe successful salvage treatment of refractory
disease with combination caspofungin and voriconazole though the
benefit could have been due to voriconazole alone [15]. Finally, practice
guidelines describe the use of steroids as limited to anecdotal experi-
ence in select cases of meningitis-related complications including
cerebral vasculitis, cranial neuropathy, and arachnoiditis [9].

Our case highlights not only a rare clinical presentation of
disseminated coccidioidomycosis with intramedullary spinal cord in-
volvement but the potential for treatment to mitigate disease morbidity
and mortality. Our patient appeared to have progressive disease despite
use of fluconazole for several years, though medication non-compliance
likely contributed in part to this. We did not have an isolate to test for
antifungal susceptibility and chose to switch from fluconazole to
voriconazole based on clinical failure. Voriconazole has the advantages
of high oral bioavailability, good central nervous system penetration,
and ability for serum concentration monitoring. Given the extent of
spinal cord disease and inflammation as well as potential for paralysis,
we also expanded therapy to include systemic liposomal amphotericin
and dexamethasone. Though overall prognosis remains uncertain, this
approach has led to a period of clinical and radiographic stability.

In summary, this case illustrates several important lessons. For one,
spinal cord coccidioidomycosis with intramedullary involvement may

be a more common manifestation of disseminated infection than
previously appreciated. Secondly, combination therapy with systemic
liposomal amphotericin and voriconazole should be considered in
refractory cases. Steroids can be a helpful adjunct in the management
of extensive spinal cord inflammation. Though long-term use of all of
these therapies is limited by toxicities, an aggressive approach is
needed to achieve stability.
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