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Coccidioidal meningitis is a highly lethal condition with a high
morbidity and relapse rate caused by Coccidioides immitis.1
This case report highlights the difficulty in diagnosing and treat-
ing coccidioidal meningitis, and discusses a novel combina-
tion antifungal therapy (voriconazole and liposomal ampho-
tencin B), which was used to treat this patient.
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CASE REPORT
A 39-year-old Hispanic male with a history of

failed renal transplants, chronic renal failure, hyper-
tension, diabetes and a previous history of dissemi-
nated coccidioidomycosis was hospitalized in 2002
with low-grade fevers, headaches, neck stiffness and
photophobia. Clinical examination revealed an alert
male with a Tmax of 100.2°E A significant clinical
finding included neck stiffness. The rest of the phys-
ical examination was unremarkable.
A spinal tap revealed cerebrospinal fluid (CSF)

glucose levels of 62 mg/dl (with serum glucose of
180 mg/dl), CSF protein of 59 mg/dl, and a white
blood cell count of 68 cells/mm3, with a differential
of 26 polynuclear cells and 74 monocytes per 100
cells. Bacterial and fungal smears and cultures were
negative. Serum coccidioidal antibody immunodif-
fusion IgG levels were elevated. The initial MRI of
the brain was unremarkable; however, due to clinical
suspicion of coccidioides meningitis, he was treated
with itraconazole and liposomal amphotericin B for
six weeks.

Despite receiving antifungal therapy, the patient's
headaches persisted. He also experienced weight loss,
instability of gait and memory loss as well as grand
mal seizures. A MRI scan performed three months
postinitial hospitalization showed a 5-mm nonenhanc-
ing lesion immediately adjacent to the anterior limb of
the internal capsule. Repeat spinal tap demonstrated
CSF protein of 54 mg/dl and 25 white blood
cells/mm3, with a differential of 29 polymorphonu-
clear cells and 71 mononuclear cells per 100 cells.
Bacterial and fumgal smears were negative.

Subsequent MRIs revealed an increased number
and size of the brain lesions. Multiple biopsies of the
brain lesions 11 months after initial hospitalization
revealed inflammatory tissue, but fungal and AFB
stains and cultures were negative. No evidence of
malignancy was noted. Due to a continued suspicion
of coccidioides meningitis, his antifungal regimen
was changed to liposomal amphotericin B3
mg/kg/day intravenous in combination with intra-
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venous voriconazole 200 mg daily. A few weeks lat-
er, his headaches and gait dysfunction started to
improve. An MRI of the brain performed one month
later showed that his lesions had started to regress in
size, and they eventually resolved (Figure 1) after
one year of treatment. The clinical symptoms of
headaches, dizziness and ataxia also resolved.

Liposomal amphotericin B was tapered off after
16 months of therapy; however, the patient remains
on lifelong oral voriconazole therapy, 200 mg daily.
His meningeal symptoms have completely disap-
peared as have his brain lesions, with slight
meningeal edema remaining.

DISCUSSION
The onset of clinical signs of coccidioides

meningitis is usually subacute. Most common symp-
toms include headache, nausea, vomiting, altered
mental status, nuchal rigidity and, occasionally, cra-
nial neuropathies. These symptoms vary according
to the affected sites and according to the extent of
parenchymal damage. Occasionally, brain abscesses

Figure 1. Pretreatment MRIs of the brain showing
parenchymal lesions and marked degree of
edema

A.

B.

may complicate the process.3
Although establishing a definitive diagnosis is

important for therapy, it is not always possible. The
diagnosis is usually made during primary (pul-
monary) illness and by isolating the organism Coc-
cidioides immitis from a clinical specimen. Modes
of detection include DNA-specific probes, antibody
tests, culture or microscopy. CNS involvement is
generally diagnosed by the meningitis-associated
clinical symptoms, by MRI or CT scans, and rarely
by detection ofthe organism by direct observation in
the spinal fluid. As mentioned by Johnson and col-
leagues, serology remains the mainstay in confirm-
ing the diagnosis although a negative test cannot
exclude the diagnosis.

Debate still remains over the optimal treatment of
coccidioides meningitis. Two animal models have
been developed in order to study efficacies of vari-
ous drugs and in order to obtain a better understand-
ing of pathologic processes.4'5 Although two subse-
quent studies conducted on rabbits were performed
concerning drug efficacy,6'7 optimal treatment has
still not been defined. Administration of ampho-
tericin B is the mainstay of therapy for CNS coccid-
ioidomycosis; addition of itraconazole or flucona-
zole has also been used. Therapy is to be continued
indefinitely.8 Failures have been reported and alter-
natives sought. In such instances, there have been
case reports of successful use of voriconazole in
coccidioides meningitis.9"10

Voriconazole (Vfend®) has not been approved for
the treatment against Coccidioides immitis, although
it has shown good in vitro activity against this
pathogen.'3 and with its ability to penetrate the CSF
and brain tissue, may be a good alternative to flu-
conazole or itraconazole.

Liposomal amphotericin B (AmBisome®) has

Figure 2. Posifreatment MRIs of the brain with
voriconazole and liposomal amphotericin B
showing resolution of lesions
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also demonstrated excellent efficacy in a rabbit
model of coccidioides meningitis.'4 Furthermore, its
successful use in managing disseminated coccid-
ioidomycosis has been demonstrated clinically.'5
Combination therapy of both liposomal ampho-
tericin B and voriconazole thus seems logical but in
vivo and in vitro studies are still lacking.

In conclusion, we believe this case to be impor-
tant due to two major aspects: 1) This case report
exemplifies the difficulties encountered in diagnos-
ing and treating coccidioidal meningitis. A high lev-
el of suspicion for coccidioides meningitis must be
maintained in patients presenting with signs of
meningitis and history of coccidioidomycosis; 2)
This case report illustrates that the optimal treatment
regimen for coccidioides meningitis still has not
been defined. New drugs such as posaconazole,
voriconazole and lipid solutions of amphotericin B
may prove to be equally or possibly even more bene-
ficial in the management of such patients as
described herein. Especially when standard therapy
fails, combination therapy with voriconazole and
liposomal amphotericin B may be an option.

REFERENCES
1. Galgiani JN, Ampel NM, Catanzaro A, et al. Practice guidelines for the
treatment of coccidioidomycosis. Clin Infect Dis. 2000;30:658-661.
2. Chiller TM. Coccidioidomycosis. Infect Dis Clin North Am. 2003;17:41-57.
3. Banuelos AF, Williams PL, Johnson RH, et al. Central Nervous System
Abscesses Due to Coccidioides Species. Clin Infect Dis. 1996;22:240-250.
4. Williams PL, Sobel RA, Sorensen KN, et al. A model of coccidioidal menin-
goencephalitis and cerebrospinal vasculitis in the rabbit. J Infect Dis.
1998;178:1217-122 1.
5. Kamberi P, Sobel RA, Clemons KV, et al. A murine model of coccidioidal
meningitis. J Infect Dis. 2003;187:453-460.
6. Sorensen KN, Sobel RA, Clemons KV, et al. Comparative Efficacies of
Terbinafine and Fluconazole in Treatment of Experimental Coccidioidal
Meningitis in a Rabbit Model. Antimicrob Agents Chemother. 2000;44:
3087-3091.
7. Sorensen KN, Sobel RA, Clemons KV, et al. Comparison of Fluconazole
and Itraconazole in a Rabbit Model of Coccidioidal Meningitis. Antimicrob
Agents Chemother. 2000;44:1512-1517.
8. Dewsnup DH, Galgiani JN, Graybill JR, et al. Is it ever safe to stop Azole Ther-
apy for Coccidioides immitis meningitis? Ann Intem Med 1996;124:305-310.
9. Cortez KJ, Walsh TJ, Bennett JE. Successful treatment of Coccidioidal
meningitis with voriconazole. Clin Infect Dis.2003; 36:1619-1622.
10. Proia LA, Tenorio AR. Successful Use of Voriconazole for Treatment of
Coccidioides Meningitis. Antimicrob. Agents Chemother. 2004 ;48: 2341.
11. Johnson LB, Kauffman CA. Voriconazole: a New Triazole Antifungal
Agent. Clin Infect Dis. 2003; 36:630-637.
12. McGinnis MR, Pasarell L, Sutton DA, et al. In vitro evaluation of voricona-
zole against some clinically important fungi. Antimicrob Agents Chemoth-
er. 1997;41:1832-1834.
13. Li RK, Ciblak MA, Nordoff N, et al. In vitro activities of voriconazole, itra-
conazole, and amphothericin B against Blastomyces dermatitidis, Coccid-
ioides immitis, and Histoplasma capsulatum. Antimicrob Agents Chemoth-
er. 2000;44:1734-1736.
14. Clemons KV, Sobel RA, Williams PL, et al. Efficacy of intravenous liposo-
mal amphotericin B (AmBisome) against coccidioidal meningitis in rabbits.
Antimicrob Agents Chemother. 2002;46:2420-2426.
15. Antony SJ, Dominguez DC. Sotelo E. Use of Liposomal Amphotericin B in
the Treatment of Disseminated Coccidioidomycosis. J Natl Med Assoc.

2003;95:982-985.
16. Groll AH, Gea-Banacloche JC, Glasmacher A, et al. Clinical pharmacolo-
gy of antifungal compounds. Infect Dis Clin North Am. 2003; 17:159-19 1.
17. Heinemann V, Bosse D, Jehn U, et al. Pharmacokinetics of liposomal
amphotericin B (Ambisome) in critically ill patients. Antimicrob Agents
Chemother. 1997;41:1275-1280. C

We Welcome Your Comments
The Journal of the National Medical Association

welcomes your Letters to the Editor about
articles that appear in the JNMA or issues
relevant to minorty healthcare. Address
correspondence to ktaylor@nmanet.org.

MUSC
MEDICAL UNIVERSITY
OF SOUTH CAROLINA

Clinical and Research Faculty Positions Available
Department of Medicine/College of Medicine

Medical University of South Carolina
MUSC is an Equal Opportunity Employer and actively

seeks diversity in its faculty, staff and students.

Division of Cardiology
Division of Emergency Medicine

Division of Endocrinology, Diabetes
and Medical Genetics

Divisior.of Gastroenterology and Hepatology
Division of General Internal Medicine/Geriatrics

Division of Hematology/Oncology
Hospitalist Program

Division of Infectious Disease
Division of Nephrology

Division of Pulmonary and Critical Care
Division of Rheumatology and Immunology

Interested applicants may apply on-line at
www.musc.edu or may forward a CV to

glanvilf@musc.edu or to Frances Glanville,
Department of Medicine, 96 Jonathan Lucas Street,

PO Box 250623, Charleston, SC 29425.

942 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 98, NO. 6, JUNE 2006


