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Abstract: Corynebacterium striatum, a common component of the skin and mucosal microbiota of both immunocompetent and
immunocompromised individuals, has become an emerging pathogen, colonizing indwelling medical devices and causing infections at
multiple sites. A 3-year-old boy with an Ommaya reservoir in the right ventricle and a medical history of grade 3 intraventricular
hemorrhage, Hirschsprung disease, catheter-related methicillin-resistant Staphylococcus aureus bacteremia, and congenital central
hypoventilation syndrome was hospitalized for Ommaya reservoir infection with C. striatum. He was treated with ampicillin, to which
the initial isolate was susceptible. C. striatum may have acquired multiple-drug resistance during the antibiotic treatment due to biofilm
production. The Ommaya reservoir was replaced by external ventricular drainage. Cultures of the removed Ommaya reservoir, and
cerebrospinal fluid samples grew C. striatum, which was susceptible to meropenem and vancomycin and resistant to other antibiotics.
The antibiotic was switched to vancomycin to treat this new multidrug-resistant strain. After 8 days of vancomycin treatment, the
cerebrospinal fluid culture obtained by a lumbar puncture was negative for C. striatum. In cases of device-associated infections caused
by biofilm-producing bacteria, it is desirable to remove the device as soon as possible.
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Introduction
Corynebacterium striatum is a coryneform bacterium occasionally isolated in clinical microbiology laboratories. It is
a common component of the skin and mucosal microbiota of immunocompetent and immunocompromised individuals.
Little is known about the pathogenic role of C. striatum as it has long been considered a skin contaminant with little or no
pathogenic potential.1 Using new analytical tests such as matrix-assisted laser desorption ionization-time of flight mass
spectrometry (MALDI-TOF MS), suspicious isolates of infection, routinely isolated from patient samples of skin and
mucosa and considered contaminants before, are now routinely identified to the species level. Organisms deemed
clinically significant include C. striatum in multiple sites. These results portray C. striatum as an emerging pathogen
in multiple infection sites and a colonizer of indwelling medical devices.2 Moreover, C. striatum strains capable of
forming biofilm may be selected under antibiotic pressure and develop antibiotic resistance. Conversely, C. striatum may
acquire resistance to multiple drugs within biofilm-producing populations.3 There are no international guidelines for
managing infections associated with the Ommaya reservoir. To the best of our knowledge, we report the first pediatric
case of multidrug-resistant C. striatum developed during the treatment of Ommaya reservoir infection.

Case Report
A 3-year-old boy with an Ommaya reservoir in his right ventricle presented to our hospital with a fever. The reservoir
was used to prevent hydrocephalus after a ventriculoperitoneal (VP) shunt removal placed after a grade 3 intraventricular
hemorrhage. He also had a right subclavian portal catheter placed 2 years previously due to Hirschsprung disease (entire
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colon type). He had a history of catheter-related methicillin-resistant Staphylococcus aureus (MRSA) bacteremia. He was
mechanically ventilated through a tracheostomy because of congenital central hypoventilation syndrome. On examina-
tion, he had a fever of 38.8°C and erythema around the Ommaya reservoir. Hematology showed a white blood cell count
of 9260 cells/mL with 50% neutrophils. Cerebrospinal fluid (CSF) from the Ommaya reservoir showed a leukocyte count
of 6 cells/mL (40% neutrophils and 60% lymphocytes) and Gram-positive bacilli on Gram stain. Empiric intravenous
treatment was initiated with 300 mg/kg/day of cefotaxime for Ommaya reservoir infection.

After 3 days of cefotaxime treatment, his fever persisted. Therefore, considering the patient’s history of catheter-
associated MRSA bacteremia, two sets of blood cultures were drawn, one from a peripheral site and another from the
indwelling vascular catheter. A second CSF sample from the Ommaya reservoir was obtained, and antibiotic treatment
was switched from cefotaxime to vancomycin (20 mg/kg/day) and meropenem (120 mg/kg/day). The CSF from the
Ommaya reservoir showed the following features: glucose concentration, 55 mg/dL with blood glucose of 101 mg/dL;
protein concentration, 40 mg/dL; and leukocyte count, 194/mL (81% neutrophils and 19% lymphocytes). Three days
later, C. striatum was identified in CSF cultures. Antibiotic susceptibility testing (BD Phoenix automated microbiology
systems) revealed that the strain was susceptible to penicillin, amino benzylpenicillin, cefotaxime, cefepime, sulbactam/
ampicillin, imipenem/cilastatin, meropenem, erythromycin, clindamycin, levofloxacin, and vancomycin and was resistant
to sulfamethoxazole/trimethoprim.

Thus, vancomycin and meropenem were de-escalated to 400 mg/kg/day of ampicillin.
Ampicillin treatment was continued for 2 weeks. A CSF culture obtained on day 6 of ampicillin treatment was negative

for C. striatum; thus, the Ommaya reservoir was removed and replaced by external ventricular drainage. However, cultures of
the removed Ommaya reservoir, and CSF samples grew C. striatum, which was susceptible to meropenem and vancomycin
and resistant to the other antibiotics tested (Table 1). Vancomycin was initiated to treat this new C. striatummeningitis strain,
and after 8 days of treatment, the CSF culture from lumbar puncture was negative for C. striatum. External ventricular
drainage was removed after confirmation that the ventricular enlargement had not progressed.

Table 1 Antibiotic Sensitivity of C. striatum

Day 6 Ommaya Reservoir
Exchange

ABPC S (MIC=0.5) R (MIC>4)

CTX S (MIC=1) R (MIC=16)

CTRX S (MIC=2) R (MIC>2)

CFPM S (MIC=0.25) R (MIC=4)

ABPC/SBT S (MIC=0.5) R (MIC>4)

MEPM S (MIC<0.25) S (MIC=1)

EM S (MIC<0.12) R (MIC>4)

AZM S R (MIC>4)

CLDM S (MIC=0.5) R (MIC>4)

MINO (MIC<0.12) (MIC<0.12)

LVFX >4 >4

ST R (MIC>76/4) R (MIC>76/4)

VCM S (MIC=0.5) S (MIC=0.5)

Abbreviations: MIC, minimum inhibitory concentration; S, susceptible; R, resistant; ABPC, ampicillin;
CTX, cefotaxime; CTRX, ceftriaxone; CFPM, cefepime; ABPC/SBT, ampicillin/ sulbactam; MEPM, mer-
openem; EM, erythromycin; AZM, azithromycin; CLDM, clindamycin; MINO, minocycline; LVFX, levo-
floxacin; ST, sulfamethoxazole/trimethoprim; VCM, vancomycin.
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The patient was discharged from the hospital after confirming that there was no residual infection or ventricular
enlargement.

Discussion
Historically, C. striatum has been shown to be uniformly susceptible to vancomycin and other antibiotics with a wide
range of Gram-positive activity. Resistance to penicillin, ciprofloxacin, erythromycin, clindamycin, and tetracycline has
been demonstrated, and oral antibiotic options for treatment are limited.4 In this case, Ommaya reservoir infection was
treated with ampicillin following the microbial susceptibility findings, at a dose appropriate for CNS penetration.5 No
abscess was found on an MRI examination.

CSF cultures are the gold standard for diagnosing bacterial meningitis and are positive in 80–90% of the patients with
acute community-acquired bacterial meningitis before the start of treatment.6 The CSF culture from the Ommaya
reservoir was negative on day 6 of ampicillin treatment and remained negative on day 14. On day 15, the Ommaya
reservoir was removed, and a new VP shunt was inserted. However, the Ommaya reservoir and CSF cultures were
positive for C. striatum at removal. The newly identified strain had developed resistance to additional antibiotics but
remained sensitive to meropenem and vancomycin.

Bacteria in biofilms are relatively resistant to antibiotic concentrations that would normally kill bacteria in free
suspension; however, they are susceptible to supratherapeutic concentrations of antibiotics (approximately 100-fold
higher than therapeutic plasma concentrations).7

Early removal of the Ommaya reservoir after diagnosis of device-associated infection shortens the length of hospital
stay and duration of antibiotic use and enables early escape from life-threatening situations. Therefore, in this case, it was
desired to remove the device as soon as possible after diagnosis.8,9

Comparing the susceptibility patterns of the two isolates (day 3 and day 9) did not demonstrate whether the two
isolates have the same gene sequence. Therefore, the possibility that they were not the same strain cannot be denied.
However, this pediatric case report adds a rare species to the list of possible pathogens in Ommaya reservoir
infection.

Conclusion
In this case, the biofilm-producing C. striatum coated the inner lumen of the Ommaya reservoir. Moreover, it was
unreachable by the antibiotic treatment, leading to the development of drug resistance. In cases of device-associated
infections by biofilm-producing bacteria, it is desirable to remove the device as soon as possible.
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