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Herein described is a case of biofilm obstructing ventriculoperitoneal shunt due to Cutibacteirum acnes infection in a patient
with coccidioidal meningitis. Cutibacterium acnes infects and obstructs cerebral shunts by the production of biofilm; however,
diagnosis is usually missed by routine aerobic cultures. Obtaining anaerobic cultures routinely in patients with foreign body
implants leading to central nervous system infections could prevent a missed diagnosis of this pathogen. Penicillin G is the

first-line treatment.
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Introduction

Cutibacterium acnes (C acnes) is a biofilm-forming bacte-
ria and infects and obstructs cerebral shunts by its ability to
form biofilms leading to an increase of antibiotic toler-
ance.! C acnes does not induce a clear inflammatory
response as it is able to escape the immune system.! Only a
slight increase in the inflammatory markers (erythrocyte
sedimentation rate, procalcitonin, c-reactive protein) is
seen in these infections.

Coccidioidomycosis, a fungal infection, is typically a
mild to moderate respiratory illness. Approximately 1% of
the patients develop disseminated disease.> Roughly half of
these disseminated cases results in meningitis. Between 15%
and 40% of those cases develop hydrocephalus either early
or late in the course of their disease requiring a ventriculo-
peritoneal (VP) shunt.?> One of the major problems with VP
shunts is superimposed bacterial infection.> The most com-
monly recognized infecting organisms are Staphylococcus
epidermidis, Staphylococcus aureus, Escherichia coli,
Klebsiella, Proteus, and Pseudomonas.*>

In recent years, an increasing prevalence of C acnes has
been found in cerebrospinal fluid (CSF) shunt infections.®
The Valley Fever Institute cared for a patient with a VP shunt
infection caused by C acnes. The diagnosis was delayed sec-
ondary to failure to utilize anaerobic culturing of cerebrospi-
nal fluid of VP shunt for anaerobic bacteria.

Methods

Institutional Review Board of Kern Medical approved this
study. A retrospective review of the patient’s record was per-
formed. Literature search was conducted on PubMed and
Google Scholar using the search terms Cutibacterium,
Propionibacterium, coccidioidal meningitis complications,
and central nervous system (CNS) shunt infections.

Case Presentation

A 32-year-old woman with coccidioidal meningitis onset 10
years prior subsequently required bilateral VP shunts for
non-communicating hydrocephalus. She had multiple VP
shunt revisions: 4 years prior, 3 years prior, 2 revisions within
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1 year prior. All aerobic cultures from the VP shunt revisions
were negative for any growth. Anaerobic cultures were not
performed.

A year after her last shunt revision, she developed recru-
descent headaches and was diagnosed to have bilateral VP
shunt failure requiring another complete shunt replacement.
During distal externalization, a biofilm material within the
shunt lumen was noticed. CSF cultures remained negative.
Subsequently, a decision was made to collect anaerobic cul-
tures from the ventricular catheters before completion of the
revision, and she was discharged in stable condition. Twenty
days after discharge, intraoperative anaerobic cultures grew
C acnes. One month postoperatively, the patient again pre-
sented with worsening headaches, blurred vision, and vomit-
ing due to VP shunts failure and subsequently underwent
removal of shunts and extra ventricular drainage was iso-
lated. She was treated in the hospital with ceftriaxone 2 g
every 12 hours for 2 weeks. Extra ventricular fluid grew C
acnes from the intraoperative anaerobic cultures. Following
revision and hospital discharge, patient has not had any fur-
ther recurrence of shunt failures for 24 months. Her meningi-
tis has remained stable.

Discussion

C acnes is a gram-positive anaerobic rod. It is found on nor-
mal skin flora, oral cavity, conjunctiva, and the external ear.”
C acnes is well known to cause prosthetic shoulder, hip, and
knee infections. More recently, the role of C acnes in neuro-
surgical device infections involving internal CSF shunts and
external ventricular drains (EVD) has been recognized.” In
neurosurgical device infections, the most common organ-
isms are listed above. Historically, less than 10% of shunt
malfunctions are identified to be secondary to shunt infec-
tions.” The authors point out that shunt failure, especially
repetitive shunt failure without inflammatory symptoms or
significant CSF pleocytosis and negative cultures may very
well be infection with C acnes.” The causative pathogen,
mechanism of infection, and the type of shunt all contribute
to the clinical features of CSF shunt infections.

Patients who develop C acnes particularly post neurosur-
gery typically present with subtle clinical symptoms making
it hard to recognize. New headache, lethargy, nausea, change
in mental status, erythema, and tenderness are strongly sug-
gestive of CSF shunt infection.® In various studies by
Schlecht et al and Rozgonyi et al, the duration of symptom
onset to diagnosis has been shown to vary between 1 and 3
months. Culturing for this organism under both aerobic and
anaerobic conditions is suggested given C acnes is aero-tol-
erant.” C acnes infects and obstructs cerebral shunts by pro-
ducing biofilm; therefore, when obtaining sample to culture,
it is recommended to obtain the sample directly from the
implant.'%!? Prolonged incubations may be required for slow
growing pathogens such as C acnes. In 1 study, 15 cases
were identified only because the incubation period was

greater than 7 days.! The Infectious Diseases Society of
America recommends (IDSA) recommends cultures be held
for at least 10 days.®

In treating C acnes, IDSA recommends penicillin G 20
million units every 24 hours for 12 weeks as first line treat-
ment along with shunt removal and replacement.® Penicillin
G is a good first-line treatment based on susceptibility and
penetration into the biofilm formed by C acnes.!3 The goals of
shunt removal surgery in acute infections are to decrease the
bacterial burden and remove the foreign material.!* This is
because the biofilm is still immature in acute infections less
than 4 weeks, making eradication easier. In delayed infec-
tions, those greater than 4 weeks, the aim is for shunt removal
and replacement as the biofilm is mature causing the eradica-
tion difficult.” In a retrospective study by Conen et al., it was
found that majority of patients with C acnes-related infec-
tions who were treated with antibiotics and shunt removal had
a better outcome compared with the antibiotics only group.'

C acnes infects and obstructs cerebral shunts by the pro-
duction of biofilm; however, diagnosis is usually missed by
routine aerobic cultures. Obtaining anaerobic cultures and
prolonged incubation could have prevented delayed diagno-
sis of this pathogen. As far as we were able to discern, this is
the first reported case of C acnes VP shunt infection in a coc-
cidioidal meningitis patient. We believe that this occurs more
frequently, but is unrecognized due to the subtle signs and
symptoms and delays in the growth of Cutibacterium. Efforts
should be tailored to routinely obtaining anaerobic cultures
in patients with potential CSF infection secondary to foreign
body implant.

Acknowledgments

This case was presented with poster at the Coccidioidomycosis
Study Group 66th Annual Meeting in Bakersfield, California in
April 2022.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics Approval

Kern Medical Center Institutional Board Review approved this
study as minimal risk (Study # 21121).

Informed Consent

Informed consent from the patient for this publication was obtained.

ORCID iDs
Rupam Sharma (2 https://orcid.org/0000-0003-3457-4371
Arash Heidari https://orcid.org/0000-0003-1091-348X


https://orcid.org/0000-0003-3457-4371
https://orcid.org/0000-0003-1091-348X

Sharma et al

References

1.

Gharamti AA, Kanafani ZA. Cutibacterium (formerly
Propionibacterium) acnes infections associated with implant-
able devices. Expert Rev Anti Infect Ther. 2017;15(12):1083-
1094. doi:10.1080/14787210.2017.1404452

. Galgiani JN, Ampel NM, Blair JE, et al. 2016 Infectious

Diseases Society of America (IDSA) clinical practice guide-
line for the treatment of coccidioidomycosis. Clin Infect Dis.
2016;63(6):e112-¢146. doi:10.1093/cid/ciw360

. Gutierrez-Murgas Y, Snowden JN. Ventricular shunt infec-

tions:
Neuroimmunol.
roim.2014.08.006

immunopathogenesis and clinical management. J
2014;276(1-2):1-8. doi:10.1016/j.jneu-

. Wang KW, Chang WN, Shih TY, et al. Infection of cerebrospi-

nal fluid shunts: causative pathogens, clinical features, and out-
comes. Jpn J Infect Dis. 2004;57(2):44-48. Accessed February
24, 2023. http://www.ncbi.nlm.nih.gov/pubmed/15118207

. Ochieng’ N, Okechi H, Ferson S, Albright AL. Bacteria causing

ventriculoperitoneal shunt infections in a Kenyan population. J
Neurosurg Pediatr. 2015;15(2):150-155. doi:10.3171/2014.10.
PEDS14178

. Simon TD, Schaffzin JK, Stevenson CB, Willebrand K, Parsek

M, Hoffman LR. Cerebrospinal fluid shunt infection: emerging
paradigms in pathogenesis that affect prevention and treatment.
J Pediatr. 2019;206:13-19. doi:10.1016/j.jpeds.2018.11.026

. Perry AL, Lambert PA. Propionibacterium acnes. Lett

Appl  Microbiol. 2006;42(3):185-188. doi:10.1111/j.1472-
765X.2006.01866.x

10.

11.

12.

13.

14.

. Tunkel AR, Hasbun R, Bhimraj A, et al. 2017 Infectious

Diseases Society of America’s clinical practice guidelines for
healthcare-associated ventriculitis and meningitis. Clin Infect
Dis. 2017;64(6):e34-¢65. doi:10.1093/cid/ciw861

. Schlecht S, Freudenberg MA, Galanos C. Culture and bio-

logical activity of Propionibacterium acnes. Infection.
1997;25(4):247-249. doi:10.1007/BF01713155

Bayston R, Ashraf W, Barker-Davies R, et al. Biofilm forma-
tion by Propionibacterium acnes on biomaterials in vitro and
in vivo: impact on diagnosis and treatment. J Biomed Mater
Res Part A.2007;81(3):705-709. doi:10.1002/jbm.a.31145
Tunney MM, Dunne N, Einarsson G, McDowell A, Kerr A,
Patrick S. Biofilm formation by bacteria isolated from retrieved
failed prosthetic hip implants in an in vitro model of hip arthro-
plasty antibiotic prophylaxis. J Orthop Res. 2007;25(1):2-10.
doi:10.1002/jor.20298

Holmberg A, Lood R, Mérgelin M, et al. Biofilm formation
by Propionibacterium acnes is a characteristic of invasive iso-
lates. Clin Microbiol Infect. 2009;15(8):787-795. doi:10.1111/
j.1469-0691.2009.02747 .x

Nau R, Sorgel F, Eiffert H. Penetration of drugs through the
blood-cerebrospinal fluid/blood-brain barrier for treatment
of central nervous system infections. Clin Microbiol Rev.
2010;23(4):858-883. doi:10.1128/CMR.00007-10

Conen A, Walti LN, Merlo A, et al. Characteristics and treat-
ment outcome of cerebrospinal fluid shunt-associated infec-
tions in adults: a retrospective analysis over an 11-year period.
Clin Infect Dis. 2008;47(1):73-82. doi:10.1086/588298


http://www.ncbi.nlm.nih.gov/pubmed/15118207



