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Dear Editor,

Cefepime is an intravenous broad-spectrum cephalosporin widely
used in clinical practice. Cephalosporins might produce reversible
neurotoxicity due to gamma-aminobutyric acid (GABA) receptor an-
tagonism [1], particularly when administered during renal dysfunction
[2,3]. Cefepime-induced neurotoxicity is associated with myoclonus
and other hyperkinetic movements, seizures and non-convulsive status
epilepticus (NCSE), with concomitant mental status changes ranging
from mild encephalopathy to coma [2,3].
Opsoclonus encompasses high-frequency, irregular, multi-direc-

tional saccadic oscillations without intersaccadic interval. Opsoclonus
is mediated by abnormal inhibition of brainstem burst neurons that
generate saccades [4]. In adults, opsoclonus has been described in as-
sociation with myoclonus, ataxia and/or encephalopathy during auto-
immune parainfectious or paraneoplastic brainstem encephalitides [5].
Here, we present a case of cefepime-induced opsoclonus-myoclonus-
encephalopathy.
A 70-year-old woman without significant history presented with

severe headache. Neurological examination was normal but investiga-
tions revealed a small subarachnoid hemorrhage and a right vertebral
artery aneurysm that was immediately coiled. Four weeks later, she had
persistent, unexplained delirium. CSF analysis revealed 3097 red blood
cells/mm3, 120 white blood cells/uL (95% lymphocytes), 67mg/dL of
glucose and 270mg/dL of total protein. She was empirically started on
intravenous vancomycin and cefepime for possible meningitis.
Cefepime was administered at two grams every eight hours given
normal renal clearance.
Three days after antibiotic initiation, her mental status deteriorated

to coma and she developed opsoclonus and multifocal stimulus-sensi-
tive myoclonus (Video 1). Imaging studies were unremarkable.
Continuous video-EEG monitoring demonstrated a generalized, 2–3 Hz
triphasic wave pattern, maximal in bifrontal derivations. Some triphasic
waves had sharp morphology but no electrographic seizures were
identified (Fig. 1, Video 1). Following the administration of one milli-

gram of intravenous lorazepam, there was progressive attenuation and
complete resolution of the triphasic pattern, which was replaced by
generalized slow wave activity with mixed theta-delta frequency
(Fig. 1).
Levetiracetam was added at 500mg twice daily given the pre-

viously-evidenced suspicious configuration of some triphasic waves.
Yet, her condition did not improve despite sustained resolution of the
triphasic pattern. CSF cultures were reported negative, antibiotics were
discontinued and her mental status progressively improved to somno-
lence three days later. Levetiracetam was discontinued, opsoclonus
resolved and there were occasional lower extremity myoclonic move-
ments. Two weeks later, she was alert and normally interactive with no
residual myoclonus (Video 1).
Cefepime neurotoxicity commonly presents with encephalopathy

and myoclonus [2,3]. The high doses used to empirically treat sus-
pected meningitis after a recent brain insult in an elderly woman
probably predisposed to toxicity despite normal renal clearance.
Though this patient had a probable adverse reaction to cefepime (Six
points in the Naranjo scale) [6], the inflammatory leptomeningeal
process antedating cefepime administration might have contributed as
well.
Most EEG patterns during cefepime-induced encephalopathy in-

clude triphasic waves overlying diffuse background slowing or a con-
tinuous triphasic wave pattern as seen in this case [2,3]. Even though
the dramatic and sustained response to low-dose lorazepam in this
patient might be considered atypical for generalized NCSE at the stage
depicted in the corresponding EEG recordings (Fig. 1A), benzodiaze-
pine-responsive triphasic waves might be seen in both non-epileptic
encephalopathies and generalized NCSE. Although triphasic waves
might be considered non-specific markers of cortical hyperexcitability
during cefepime neurotoxicity, continuous video-EEG monitoring is still
paramount to exclude NCSE in these patients [2,3].
Consistent with previous series, myoclonic movements in this pa-

tient were multifocal and stimulus-sensitive. Cefepime-induced myo-
clonus can be of both cortical and subcortical origin. In fact, the pre-
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dominant involvement of facial, periocular and jaw muscles that has
been described in some of these patients would suggest a brainstem
origin [2,3,7].
Ocular movement abnormalities are rarely described in association

with cephalosporin toxicity. For instance, an oculogyric crisis in a
seven-year-old child was attributed to cefixime, a third-generation ce-
phalosporin [8]. Though abnormal ocular movements have not been
reported during cefepime neurotoxicity, brainstem hyperexcitability
could predispose to abnormal saccadic oscillations and opsoclonus akin
to what occurs in autoimmune brainstem encephalitides [4,5].
The opsoclonus, myoclonus and encephalopathy observed in this

patient could be explained by widespread neurological hyperexcit-
ability due to reversible GABA receptor antagonism [1]. Thus, cefepime
neurotoxicity should be suspected in patients with opsoclonus-myo-
clonus-encephalopathy.
Supplementary data to this article can be found online at https://

doi.org/10.1016/j.jns.2018.10.028.
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Fig. 1. Scalp electroencephalographic recording examples in this patient with cefepime neurotoxicity. EEG activity was recorded with scalp electrodes
positioned according to the 10–20 international system. Signals from average referential montage recorded at a sample rate of 500 Hz, high frequency filter of 70 Hz
and low frequency filter of 1 Hz are depicted. (A) Generalized 2–3Hz triphasic wave pattern with maximal amplitude in anterior head regions. (B) Following the
administration of 1mg of intravenous lorazepam, there was progressive attenuation of the triphasic wave pattern (C) (half-an-hour later), which was then replaced by
mixed-frequency diffuse theta-delta slow wave activity with occasional low-amplitude triphasic waves. (D) (one hour later).
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