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Introduction
Coccidiomycosis is a common cause of fungal infections in 

non-compromised and immuno compromised patients, which is en-
demic to the Southwest United States, Northern Mexico and parts of 
New Mexico. It causes approximately 100,000 infections per year of 
which 200-300 are as result of Coccidiomycosis [1,2].

However, several cases have been reported in non-endemic areas. 
These infections may have primarily been acquired from transient stays 
in endemic areas. There are two species of Coccidioides, which cause in-
fections in humans. The most common is Coccidioides immitis, which is 
endemic in California, and the second species is Coccidioides posadasii, 
which is more common in Texas, Central America and South America 
[3]. The clinical presentations in both species do not appear to be dif-
ferent.

Its primary presentation is usually pulmonary but on occasion it 
can disseminate and cause meningeal and brain involvement [4].

Meningitis is the most severe form of dissemination and is found 
in a large percentage of individuals with disseminated disease [5,6]. It 
usually occurs weeks to months after the primary infection. The onset 
of meningitis is usually sub-acute and presents with a myriad of clini-
cal symptoms including headache, meningismus, altered mental status 
and occasionally cranial nerve abnormalities. Involvement of the crani-
um has been reported rarely. It is associated with a high morbidity and 
mortality and is often fatal.

The symptoms vary according to the site and the extent of the 
disease process. Complications of neuro Coccidiomycosis infection 
include brain abscesses and vasculitis [1,2,7]. Occasionally, brain in-
farction, spinal arachnoiditis may be a complication of this disease and 
may be due to inflammation of small- to middle-sized blood vessels [8]. 
Venous and dural thrombosis may also been occasionally been report-
ed to occur in a minority of patients.

 Physical examination will vary depending on the severity of the 
infection and may range from meningismus in ~50%of the cases to be-
ing asymptomatic except for headaches. Gait abnormalities and hydro-
cephalus may also been seen in a minority of cases both treated and 
untreated. 

The CSF in coccidioidal meningitis shows evidence of pleocytosis 
with cell counts that are variable. The majority of cells are lymphocytic, 
but a predominance. Eosinophil’s are not common, but if present are 
highly suggestive of coccidioidal meningitis [2,9].

The CSF protein level is usually elevated with a low glucose level.

If the organisms are observed either in the mycelia or arthrocondial 
forms on direct microscopic examination of the CSF it usually suggests 
an unusually high meningeal fungal burden. Coccidioidal IgG antibody 
in CSF if found is samples is virtually diagnostic. In some studies DNA 
specific probes have been used to make the diagnosis in difficult cases 
[10].

Imaging studies can be helpful in adding to the diagnosis of neu-
rooccidiosis .MRI with contrast seems to identifying the typical basilar 

cisternal enhancement, spinal arachnoiditis and abscesses much better 
than CAT scans.  

Treatment of neurococcidiosis is extremely difficult with high rates 
of relapse. Fluconazole, voriconazole and liposomal amphotericin are 
the drugs of choice [11-13].The echinocandins such as caspofungin has 
been used to treat this condition in a few reported cases. Some of the 
non-approved drugs that have been used successfully to treat coccidi-
omycosis include some of the newer azoles such as posaconazole [14].

Most recent data suggest that high-dose fluconazole (800-1200 mg 
once per day) should be the preferred treatment in patients with neu-
rococcidiosis [15]. Voriconazolehas occasionally been used as salvage 
therapy in patients who have failed fluconazole or in patients with se-
vere disease and who are immune compromised [16,17]. 

Ventriculoperitoneal shunting may have to be used when hydro-
cephalus develops. If vasculitic infarction develops there appears to be 
some improvement in neurologic status when high dose steroid therapy 
is used.

References

1. Williams PL (2007) Coccidioidal meningitis. Ann N Y Acad Sci 1111: 377-384.

2. Johnson RH, Einstein HE (2006) Coccidioidal meningitis. Clin Infect Dis 42: 
103-107.

3. Fisher FS, Bultman MW, Johnson SM, Pappagianis D, Zaborsky E (2007) Coc-
cidioides niches and habitat parameters in the southwestern United States: a 
matter of scale. Ann N Y Acad Sci 1111: 47-72.

4. Rosenstein NE, Emery KW, Werner SB, Kao A, Johnson R, et al. (2001) Risk 
factors for severe pulmonary and disseminated coccidioidomycosis: Kern 
County, California, 1995-1996. Clin Infect Dis 32: 708-715.

5. Bouza E, Dreyer JS, Hewitt WL, Meyer RD (1981) Coccidioidal meningitis. An 
analysis of thirty-one cases and review of the literature. Medicine (Baltimore) 
60: 139-172.

6. Huntington RW Jr (1959) Morphology and racial distribution of fatal coccidioi-
domycosis; report of a ten-year autopsy series in an endemic area. J Am Med 
Assoc 169: 115-118.

7. Bañuelos AF, Williams PL, Johnson RH, Bibi S, Fredricks DN, et al. (1996) 
Central nervous system abscesses due to Coccidioides species. Clin Infect 
Dis 22: 240-250.

8. Mischel PS, Vinters HV (1995) Coccidioidomycosis of the central nervous 
system: neuropathological and vasculopathic manifestations and clinical cor-
relates. Clin Infect Dis 20: 400-405.

9. Goldstein E, Winship MJ, Pappagianis D (1972) Ventricular fluid and the man-
agement of coccidioidal meningitis. Ann Intern Med 77: 243-246.

10. Binnicker MJ, Buckwalter SP, Eisberner JJ, Stewart RA, McCullough AE, et 

*Corresponding author: Suresh J. Antony, 1205 N. Oregon, El Paso, Texas 79902, 
USA, Tel: 9155334900; Fax: 915 5334902; E-mail: suresh.antony@att.net

Received May 03, 2015; Accepted May 04, 2015; Published May 07, 2015

Citation: Antony SJ (2015) Coccidiomycosis of the Central Nervous System. J 
Neuroinfect Dis 5: e103. doi:10.4172/2314-7326.1000e103

Copyright: © 2015 Antony SJ. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Coccidiomycosis of the Central Nervous System
Suresh J. Antony*

Department of Medicine, Division of Infectious Diseases, Texas Tech University School of Medicine, El Paso, Texas, USA

http://www.ncbi.nlm.nih.gov/pubmed/17363442
http://www.ncbi.nlm.nih.gov/pubmed/16323099
http://www.ncbi.nlm.nih.gov/pubmed/16323099
http://www.ncbi.nlm.nih.gov/pubmed/17344527
http://www.ncbi.nlm.nih.gov/pubmed/17344527
http://www.ncbi.nlm.nih.gov/pubmed/17344527
http://www.ncbi.nlm.nih.gov/pubmed/11229838
http://www.ncbi.nlm.nih.gov/pubmed/11229838
http://www.ncbi.nlm.nih.gov/pubmed/11229838
http://www.ncbi.nlm.nih.gov/pubmed/7231152
http://www.ncbi.nlm.nih.gov/pubmed/7231152
http://www.ncbi.nlm.nih.gov/pubmed/7231152
http://www.ncbi.nlm.nih.gov/pubmed/13610639
http://www.ncbi.nlm.nih.gov/pubmed/13610639
http://www.ncbi.nlm.nih.gov/pubmed/13610639
http://www.ncbi.nlm.nih.gov/pubmed/8838179
http://www.ncbi.nlm.nih.gov/pubmed/8838179
http://www.ncbi.nlm.nih.gov/pubmed/8838179
http://www.ncbi.nlm.nih.gov/pubmed/7742448
http://www.ncbi.nlm.nih.gov/pubmed/7742448
http://www.ncbi.nlm.nih.gov/pubmed/7742448
http://www.ncbi.nlm.nih.gov/pubmed/4641658
http://www.ncbi.nlm.nih.gov/pubmed/4641658
http://www.ncbi.nlm.nih.gov/pubmed/17108077
http://dx.doi.org/10.4172/2314-7326.1000e103


Citation: Antony SJ (2015) Coccidiomycosis of the Central Nervous System. J Neuroinfect Dis 5: e103. doi:10.4172/2314-7326.1000e103

Page 2 of 2

Volume 6 • Issue 2 • 1000e103
J Neuroinfect Dis
ISSN: 2314-7326 JNID an open access journal

al. (2007) Detection of Coccidioides species in clinical specimens by real-time 
PCR. J Clin Microbiol 45: 173-178.

11. Galgiani JN, Catanzaro A, Cloud GA, Higgs J, Friedman BA, et al. (1993) Flu-
conazole therapy for coccidioidal meningitis. The NIAID-Mycoses Study Group. 
Ann Intern Med 119: 28-35.

12. Harrison HR, Galgiani JN, Reynolds AF Jr, Sprunger LW, Friedman AD (1983) 
Amphotericin B and imidazole therapy for coccidioidal meningitis in children. 
Pediatr Infect Dis 2: 216-221.

13. Einstein HE, Holeman CW Jr, Sandidge LL, Holden DH (1961) Coccidioidal 
meningitis. The use of amphotericin B in treatment. Calif Med 94: 339-343.

14. Anstead GM, Corcoran G, Lewis J, Berg D, Graybill JR (2005) Refractory coc-
cidioidomycosis treated with posaconazole. Clin Infect Dis 40: 1770-1776.

15. Tucker RM, Galgiani JN, Denning DW, Hanson LH, Graybill JR, et al. (1990) 
Treatment of coccidioidal meningitis with fluconazole. Rev Infect Dis 12 Suppl 
3: S380-389.

16. Antony SJ, Jurczyk P, Brumble L (2006) Successful use of combination anti-
fungal therapy in the treatment of coccidioides meningitis. J Natl Med Assoc 
98: 940-942.

17. Proia LA, Tenorio AR (2004) Successful use of voriconazole for treatment of 
Coccidioides meningitis. Antimicrob Agents Chemother 48: 2341.

Submit your next manuscript and get advantages of OMICS 
Group submissions
Unique features:

• User friendly/feasible website-translation of your paper to 50 world’s leading languages
• Audio Version of published paper
• Digital articles to share and explore

Special features:

• 400 Open Access Journals
• 30,000 editorial team
• 21 days rapid review process
• Quality and quick editorial, review and publication processing
• Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
• Sharing Option: Social Networking Enabled
• Authors, Reviewers and Editors rewarded with online Scientific Credits
• Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsgroup.info/editorialtracking/neurodiseases/SubmitManuscript.php
Citation: Antony SJ (2015) Coccidiomycosis of the Central Nervous System. J 
Neuroinfect Dis 5: e103. doi:10.4172/2314-7326.1000e103

http://dx.doi.org/10.4172/2314-7326.1000e103
http://www.ncbi.nlm.nih.gov/pubmed/17108077
http://www.ncbi.nlm.nih.gov/pubmed/17108077
http://www.ncbi.nlm.nih.gov/pubmed/8498760
http://www.ncbi.nlm.nih.gov/pubmed/8498760
http://www.ncbi.nlm.nih.gov/pubmed/8498760
http://www.ncbi.nlm.nih.gov/pubmed/6306607
http://www.ncbi.nlm.nih.gov/pubmed/6306607
http://www.ncbi.nlm.nih.gov/pubmed/6306607
http://www.ncbi.nlm.nih.gov/pubmed/13726152
http://www.ncbi.nlm.nih.gov/pubmed/13726152
http://www.ncbi.nlm.nih.gov/pubmed/15909265
http://www.ncbi.nlm.nih.gov/pubmed/15909265
http://www.ncbi.nlm.nih.gov/pubmed/2330490
http://www.ncbi.nlm.nih.gov/pubmed/2330490
http://www.ncbi.nlm.nih.gov/pubmed/2330490
http://www.ncbi.nlm.nih.gov/pubmed/16775917
http://www.ncbi.nlm.nih.gov/pubmed/16775917
http://www.ncbi.nlm.nih.gov/pubmed/16775917
http://www.ncbi.nlm.nih.gov/pubmed/15155250
http://www.ncbi.nlm.nih.gov/pubmed/15155250
http://dx.doi.org/10.4172/2314-7326.1000e103

	Title
	Corresponding author
	Introduction
	References

