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ABSTRACT – We describe the case of an elderly woman with an episode
of ambulatory de novo absence status epilepticus of late onset (DNASLO)

A high level of suspicion of DNASLO
in adults or elderly subjects taking
pt an emergency EEG and, in turn,
sis and enable optimal treatment.

ve status epilepticus, de novo absence

epilepticus of late onset” (DNASLO)
(Thomas et al., 1992). This neuro-
logical complication occurs mainly
in severely ill patients, often with
renal failure and sepsis, in whom
after oral treatment with cefuroxime.
in cases of unexplained confusion
cephalosporins is essential to prom
rapidly achieve an appropriate diagno

Key words: cefuroxime, non-convulsi
status epilepticus, emergency EEG

During the past 15 years, clini-
cal research has been directed
to potential neurotoxic effects
of intravenous cephalosporins
(Martínez-Rodríguez et al., 2001;
pileptic Disord, Vol. 20, No. 1, February 2018 73
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Fernández-Torre et al., 2005; Bora et
al., 2016). Cefepime, ceftriaxone, and
cefazolin are recognized causes of
confusional episodes with general-
ized epileptiform activity on the EEG,
representing an epileptic condition
called “de novo absence status

the use of high doses of intravenous
antibiotics is required. In the-
ory, cephalosporins can precipitate
DNASLO since these antibiotics, by
crossing the blood-brain barrier and
binding competitively to gamma-
aminobutyric acid (GABA; a major
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nhibitory neurotransmitter in the brain) receptors,
ay lead to an imbalance between neuronal excitation

nd inhibition.
erein, we describe the case of an elderly woman
ith ambulatory DNASLO after oral treatment with

efuroxime.

ase study

n independent 79-year-old woman was admitted to
ur hospital after 48 hours of behavioural abnor-
alities and disorientation. She had a history of

ypertension and recurrent urinary tract infections,
ut no past history of epilepsy. She had undergone par-

ial colectomy with adjuvant chemotherapy for colon
denocarcinoma three years previously. At the last
isit, the oncologist considered her to be in complete
emission. She was on chronic treatment with omepra-
ole, tolterodine tartrate, telmisartan, torasemide,
alcifediol, and oral iron. She had started cefuroxime
or acute media otitis the week before.

n neurological examination, she was confused and
isoriented to time, with poor spontaneous speech
nd a mild tremor in both upper limbs. No focal
otor or sensory deficits were seen. Routine labora-

ory tests, including renal parameters and computed
omography (CT) of the brain, were normal. An
rgent video-electroencephalograhy (v-EEG) revealed

requent and recurrent generalized paroxysms of
pike-wave complexes, intermixed with brief periods
f normal background activity, in keeping with the
iagnosis of DNASLO (figure 1A, B). Cefuroxime was
iscontinued, and intravenous treatment with leve-

iracetam (1,000 mg/day) was initiated. Twenty-four
ours later, the patient returned to normal, with a nor-
al follow-up EEG (figure 1C).

iscussion

NASLO is a subtype of generalized non-convulsive
tatus epilepticus (NCSE) that generally occurs in
on-epileptic adults and elderly subjects, and is pre-
ipitated by drugs, toxins, metabolic disturbances
r electroconvulsive therapy (Fernández-Torre et al.,
015). Diverse pharmacological agents such as psy-
hotropic medications, antidepressants, antiepileptic
rugs, antibiotics, and antineoplastic agents have been
eported as frequent causes of DNASLO. In clinical
ractice, we can distinguish two major subtypes of
4

NASLO:
DNASLO precipitated by withdrawal of psychotropic
rugs in elderly people;
and DNASLO induced by non-psychotropic drugs

nd other clinical situations such as electroconvul-
ive therapy, metrizamide myelography or metabolic
isturbances (Thomas et al., 1992; Thomas and

c
2
T
o
a
R
e

ndermann, 1994; Fernández-Torre et al., 2012;
ernández-Torre et al., 2015).
hus, patients with DNASLO induced by non-
sychotropic drugs frequently have moderate or
evere concomitant disorders including sepsis or seri-
us infections, renal failure, cancer, or metabolic
erangements. Therefore, the episodes of DNASLO

nduced by non-psychotropic drugs occur in differ-
nt clinical contexts compared to those described in
atients on chronic psychotropic medications. Many
f these non-psychotropic drugs are associated with
pisodes of absence status epilepticus (ASE) that occur

n children, adolescents or young adults, hence not “of
ate onset”.
he condition described here was not treated with

ntravenous benzodiazepines (IVBZDs). The admin-
stration of IVBZDs is considered key in making a
definitive” diagnosis of NCSE (Kaplan, 1999), and is
outine practice in our department (Fernández-Torre
t al., 2012). However, in this case, IVBZDs were not
dministrated because of clinical and physiological
onsiderations. The resolution of the clinical and EEG
nomalies after treatment with short-acting antiepilep-
ic drugs is diagnostic of NCSE (Kaplan, 2005). A recent
tudy concluded that a clinical response to acute
VBZDs in patients with NCSE is predictive of survival
nd better functional recovery (Hopp et al., 2011). How-
ver, it is well-known that the administration of IVBZDs
or confirming the diagnosis of NCSE may have limita-
ions in clinical practice:

both triphasic waves and periodic sharp-wave
omplexes of toxic-metabolic or degenerative origin
nd generalized epileptiform discharges may regress
ith IVBZDs;
an immediate clinical improvement can be difficult

o evaluate in patients under the hypnotic effects of
VBZDs (the patients frequently fall into deep sleep);

and the absence of a clinical improvement is not
lways a definite sign of regression of NCSE, as there
ay be a delay in clinical improvement in NCSE.

t is important to exclude an idiopathic generalized
pilepsy (IGE), even when the patient is elderly. Older

ndividuals with a history of IGE may also present
ith ASE, sometimes under circumstances that ini-

ially appear similar to those that can trigger de novo
pisodes (Koutroumanidis, 2009; Fernández-Torre et
l., 2012). Moreover, several investigators have empha-
ized that ASE in elderly individuals is not always a
ituation-related condition and may occur as a delayed
omplication of IGE (Zambrelli et al., 2006; Bauer et al.,
Epileptic Disord, Vol. 20, No. 1, February 2018

007; Fernández-Torre and Rebollo, 2009; Fernández-
orre et al., 2012). Zambrelli et al. (2006) reported an
ctogenarian woman with recurrent episodes of ASE
nd clinical and EEG features consistent with IGE.
ecently, Bauer et al. (2007) described four similar
lderly women, all of whom had a history consistent
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Cefuroxime and DNASLO
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Figure 1. (A, B) The presence of recurrent generalized paroxysms of spike-wave complexes, compatible with a diagnosis of DNASLO.
(C) Low-voltage EEG following the onset of antiepileptic therapy. Double banana montage; low filter: 0.53 Hz; high filter: 70 Hz; notch
filter: 50 Hz; vertical bar: 200 �V; horizontal bar: 2 seconds (A, B) and one second (C).
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ith pre-existing IGE, with absence seizures and
epeated episodes of ASE after the age of 60 years. The
uthors emphasised that the diagnosis of IGE remains
possibility in older subjects with DNASLO. Inter-

stingly, in our case, the use of oral treatment with
efuroxime was the precipitating factor of DNASLO,
arely seen in daily clinical practice. Taking into
ccount that DNASLO is a condition linking confu-
ion and epileptiform discharges on the EEG, the
limination of the offending factor might be curative.
owever, it is likely that both the use of antiepileptic
rugs and the interruption of cephalosporin ther-
py led to faster clinical improvement, and arguably
educed complications and the potential for brain
amage (Fernández-Torre et al., 2005).
ephalosporins, such as cefepime, ceftazidime, and
eftriaxone, may be associated with confusional
pisodes with generalized epileptiform activity on
he EEG, as observed in non-comatose and comatose
atients (Fernández-Torre et al., 2005; Naeije et al.,
011; Fugate et al., 2013). This neurological complica-
ion occurs generally in subjects with impaired renal
unction in whom the cephalosporin dosages have not
een adequately adjusted to the patient’s impaired
enal clearance. However, episodes of DNASLO in
ssociation with oral cefuroxime treatment have not
een previously reported. Interestingly, renal func-

ion in our patient was normal. Herishanu et al. (1998)
escribed four patients with cefuroxime-induced
ncephalopathy. The clinical picture was acute and
eversible, and obtundation or stupor and myoclonic
erks were predominant symptoms. In all of their
atients, the EEG showed generalized slowing, but
pileptiform activity was completely absent. Of note,
he differential diagnosis of a confused patient under
efepime therapy also includes encephalopathy per
e, i.e. with slowing of the background activity or
riphasic waves, but without epileptiform activity; this
s also a good reason to perform an urgent EEG.
n summary, we would like to highlight that oral
reatment with cefuroxime may induce an episode of
NASLO. A high level of suspicion of DNASLO in cases
f unexplained confusion in adults or elderly subjects

aking cephalosporins is essential in order to lead to an
mergency EEG, which may enable prompt diagnosis
nd appropriate and optimal treatment. �
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6
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