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To the editor:

Beta-lactam antibiotics are traditionally not considered
for intrathecal therapy, despite their poor penetration into
the cerebrospinal fluid (CSF) during intravenous therapy,
because target concentrations of the beta-lactam antibiotic
in the central nervous system can usually be achieved with
a higher intravenous dose [1]. However, in cases where
inadequate clinical response is seen even with maximal
doses of intravenous antibiotics, and when access for
intraventricular administration of antibiotics is available,
this route can be utilized for patient management, as we
report now. Cefepime at high doses has been reported to
cause seizures and encephalopathy [2]. However,
therapeutic intraventricular administration of cefepime
for the management of nosocomial meningitis, leading to
successful microbiological clearance has not been
reported previously in the literature.

A nine-month-old baby diagnosed with Kawasaki
disease developed subarachnoid and intraventricular
hemorrhage due to the rupture of a V4 segment aneurysm
of the right vertebral artery, which was coiled via femoral
access. She also developed dissection of bilateral internal
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carotid arteries causing extensive cerebral infarcts and
cerebral venous sinus thrombosis affecting- the superior
sagittal, right transverse, and sigmoid sinuses. Continuous
extra ventricular drainage (EVD) for CSF was done
because of non-communicating hydrocephalus (Fig. 1).
She developed lower respiratory tract infection and
meningitis due to carbapenem-resistant Pseudomonas
aeruginosa, which was sensitive to cefepime with a
minimum inhibitory concentration (MIC) of 0.5 pg/ml.

She was started on intravenous (IV) cefepime at the
maximal dose of 50 mg/kg of body weight given three
times a day, each amount given by extended infusion over
three hours. We decided to continue the treatment with IV
cefepime for two more weeks from the time point when
her CSF culture becomes sterile. However, her CSF
culture repeated after ten days of starting intravenous
cefepime still grew P. aeruginosa with an increase in the
MIC of cefepime to 8 pg/ml. It was suspected that
cefepime did not achieve adequate bactericidal levels in
the CSF due to continuous CSF drainage in place.
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Fig. 1. Magnetic resonance imaging of the brain showing
obstructive hydrocephalus (transverse view)

The continuous EVD was later changed to intermittent
CSF tapping from an Ommaya reservoir. After 14 days of
starting IV cefepime, CSF culture again grew P.
aeruginosa with a MIC of 0.5 pg/ml, identified using a
commercial kit (VITEK® 2 bioMérieux). Cefepime is a
zwitterion that is highly hydrophilic and poorly lipid
soluble. Intravenous cefepime in children at a dose of 50
mg/kg every eight hours achieves a serum concentration
of about 4-8 pg/ml [3]. With a typical CSF/serum
concentration ratio of 10% for cefepime, it was assumed
that cefepime might not achieve adequate levels in CSF
[4]. We decided to give intraventricular cefepime at a dose
that did not reach the toxic levels in CSF reported
previously in the literature, i.e., 6-18 mg/L [5]. The
amount for intraventricular administration was calculated
for a CSF volume of 20 ml and a target drug level of 5
times the MIC, which was 0.05 mg of cefepime in 0.5 ml
of 5% dextrose. The cefepime preparation contained L-
arginine as the excipient. After 25 days of IV cefepime
and six days of intraventricular cefepime, the CSF culture
became sterile.
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The child was already on dual anti-epileptic drugs,
phenytoin and levetiracetam when she developed
meningitis due to P. aeruginosa. Her Glasgow coma scale
(GCS) score remained similar before and after giving
intraventricular cefepime, and she did not develop any
tonic or clonic seizures during therapy with
intraventricular cefepime.

The intraventricular route of administration of cefepime
can be utilized as an adjunct to intravenous therapy of
meningitis caused by organisms like P. aeruginosa. This
needs to be evaluated in observational studies and clinical
trials.
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