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ABSTRACT – We report a retrospective case study of the use of clome-
thiazole for treatment of non-convulsive status epilepticus in a patient

illustrated by EEG and video. Clome-
fe oral option for management of

en conventional treatment has failed.
ine]

lepticus

cal presentations. The incidence of
NCSE in children after convulsive
status epilepticus (CSE) has been
reported to be between 16% and
27% (Tay et al., 2006). The incidence
is estimated to be 8% in patients with
subarachnoid haemorrhage and 8%
in coma (Abend and Dlugos, 2007).
Ambulatory NCSE represents the
subgroup of patients presenting
in outpatient settings with men-
tal status changes associated with
the presence of seizures with sub-
tle clinical manifestations (Akman,
2010). Ambulatory NCSE can present
with an exacerbation of overt clinical
seizures in a child with pre-existing
epilepsy or as an initial manifesta-
tion of an acute neurological insult.
not responding to benzodiazepines,
thiazole can be considered as a sa
non-convulsive status epilepticus wh
[Published with video sequences onl
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Non-convulsive status epilepticus
(NCSE) is defined as “a mental sta-
tus change from baseline of at least
30 minutes duration associated with
continuous or near continuous ictal
discharges on EEG” (Alonso Singer
et al., 2012). It is usually recognised
by a change in the behaviour of
the child, manifesting as a change
in motor behaviour, affect, arousal,
cognitive behaviour, and memory
(Livingston and Brown, 1988).
In children, NCSE can often be
seen in the context of a pre-
existing epilepsy syndrome, such
as Lennox-Gastaut syndrome,
Doose syndrome, juvenile absence
epilepsy (Store et al., 1995), or alter-
natively with an acute neurological
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insult in critically ill children requir-
ing intensive care treatment without
a previous epilepsy history (Abend
and Dlugos, 2007; Tay et al., 2006).
The overall incidence of NCSE is
difficult to determine in children
and adults because of varied clini-

It is often difficult to recognise, par-
ticularly in children with learning
difficulties. Clinicians have adopted
different management strategies for
treating NCSE, including parenteral
and oral preparations of conven-
tional antiepileptic drugs (AEDs).
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igure 1. EEG during wakefulness, recorded after pulse oral pred
ith no clinical improvement. This shows continuous generalise

mong the conventional AEDs, benzodiazepines are
ften considered the first choice. Studies have
emonstrated up to 40% resistance to diazepam and
idazolam when treating NCSE (Martinovic and Jovic,

994). Here, we highlight the use of oral clomethiazole
s a non-invasive, safe and effective option for treating
CSE, and review the literature.

ase study

e report a 13-year-old boy with a diagnosis of par-
ial trisomy 9, global developmental delay, epilepsy,
nd challenging behaviour. Seizure onset was at 18
onths of age, initially with fever. Multiple seizure

ypes, without fever, emerged over the years: tonic-
lonic, tonic, focal seizures, drops, and absences. His
pilepsy was drug-resistant. He had failed treatment
ith sodium valproate, topiramate, levetiracetam, and
thosuximide. Seizures tended to cluster over a few
ays, usually with the need for rescue medication and

requent hospitalisations. At the time of the clusters,
e would become less active, with reduced mobility
nd was not his usual self, though he could still eat
nd drink. These episodes were clinically suggestive of
on-convulsive status, but had not been documented
8

n EEG previously.
here was a partial response to short courses of oral
rednisolone, with reduction in need for in-patient

herapy.
e was admitted to the epilepsy monitoring unit for

EG-video telemetry, 48 hours into an habitual episode.
e was sleeping excessively, very subdued, and would

w
h
T
(
t
t
2

1 sec

200 uV

one, at 40 mg per day, was commenced 24 hours into the cluster
-2.5-Hz sharp/spike and slow-wave discharges.

riefly arouse, look around, and then go back to sleep
video sequence 1).

n examination, he was apyrexial, with normal heart
ate, blood pressure, and respiratory rate. There
ere no focal neurological deficits. Blood sugar was

.3 mmol/l. EEG at that time was chaotic with continu-
us generalised 1.5-2.5-Hz sharp/spike and slow-wave
omplexes (figure 1). Both clinical and electrographic
eatures were compatible with NCSE.
e had two doses of prednisolone, 40 mg per day,
y the time he was admitted for telemetry. As he was
till in non-convulsive status, he was given 10 mg buc-
al midazolam at 18:05 on Day 1 of admission. There
as some clinical improvement in that he managed to
rink 100 ml of juice and had some food. His EEG con-

inued to show NCSE. On Day 2, he had two further
onic seizures at 01:21 and 04:45. The first episode was
ccompanied by desaturation to 57% and an increase
n heart rate to 120 beats per minute. He was given
nother 10 mg of buccal midazolam at 06:00 on Day 2.
e had three further tonic seizures at 09:45, 12:00 and

3:45 on Day 2. His EEG continued to indicate NCSE.
lobazam, at 10 mg, was given at 16:30 on Day 2. He
ontinued to have more tonic seizures at 18:40 (on Day
) and on Day 3 at 03:00, 08:55 and 11:00 (figure 2). There
Epileptic Disord, Vol. 18, No. 1, March 2016

as no change in his level of alertness, interaction, or
is EEG.
herefore, on Day 3, at 11:19, a trial of clomethiazole
192-mg capsules of Heminevrin) was commenced;
wo capsules were given every four hours for 24 hours,
hen every six hours for 24 hours, every eight hours for
4 hours, and then treatment was stopped.
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Figure 2. EEG recorded during sleep after treatment with buccal midazolam and before treatment with clomethiazole. This continues
to show persistent generalised 1.5-2.5-Hz spike-wave discharges.
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igure 3. EEG recorded 24 hours after starting clomethiazole. Thi
nd rare bifrontal discharges.

e did not have any further tonic seizures and the
ischarges started breaking up at 11:43 and were sig-
pileptic Disord, Vol. 18, No. 1, March 2016

ificantly reduced by four hours after commencing
reatment. This resulted in a significant improvement
n his functioning and level of alertness. On discharge,
e continued to have occasional discharges on the EEG

video sequence 2 and figure 3).
here were no respiratory or cardiovascular side
ffects observed in the unit and none were reported

n
m
i
b
a
z
H

1 sec

ws significant improvement with return of background rhythms

ubsequently. He had mild ataxia. He was discharged
ome with a plan to use this regime as rescue if
89

eeded. The next cluster of seizures occurred 15
onths after the above-described episode. The patient

nitially seemed to respond to a course of oral steroids
ut the patient relapsed with a cluster occurring within
week of stopping the steroids. This time, clomethia-

ole was given using the same regime described above.
e had significant drowsiness and was not able to
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ove about. The mother reported that this occurred
0 minutes after taking the medication. By Day 3 of
he course, he was more arousable, was still ataxic,
ut could move with assistance, and was eating and
rinking. By Day 4, he started to move independently.
e had a further cluster of seizures three months later
ith significant change in his baseline alertness and

nteraction. He was less active with reduced mobil-
ty and oral intake. This time, he was given a smaller
umulative dose. He was given two capsules (192 mg)
very four hours for 12 hours, then two capsules every
ix hours for 24 hours, then two capsules every eight
ours for 16 hours, then two capsules every 12 hours

or 24 hours, and then treatment was stopped. The
other felt that he had tolerated this course bet-

er. Both the above seizure clusters were managed at
ome.

iscussion

his report describes the use of clomethiazole as an
cute rescue therapy for NCSE. There are no consen-
us guidelines delineating optimal treatment of NCSE
or ambulatory patients and there is a paucity of an
vidence base (Ham and Waterhouse, 2012). This is
eflected in the wide inter-physician variability in treat-

ent approaches (Ham and Waterhouse, 2012).
revious reports have suggested the use of intra-
enous clomethiazole for the treatment of NCSE
Ogren, 1986). Clomethiazole is a derivative of the
hiazole nucleus of thiamine (vitamin B1). Evidence
uggests that clomethiazole enhances GABA-ergic
ransmission in the brain by a mechanism which partly
iffers from that of the barbiturates and the benzodi-
zepines. Clomethiazole appears to act on an allosteric
ite of the GABA (A) receptor complex, which is closely
elated to chloride channel functions. Clomethiazole
lso enhances glycine-mediated inhibition. The action
n the chloride channel function may be relevant to

he anticonvulsant property of the drug (Ogren, 1986).
ecause of its anticonvulsant and sedative proper-

ies, clomethiazole has been used in the management
f acute alcohol withdrawal, toxaemia of pregnancy

Ogren, 1986), and CSE (Harvey et al., 1975).
he first use of the drug was reported in 1963 (Poiré
t al., 1963) and was licensed for use in Europe at the
ame time. It was later reported to be effective for treat-
0

ng patients with status epilepticus, including those
atients unresponsive to diazepam infusion (Poiré et
l., 1963). It was regularly used as second-line therapy
or the treatment of CSE in the UK in the 1980s. There
ave been practical difficulties in using clomethiazole

nfusion, especially regarding its propensity to react
ith plastic and hence the need for frequently chang-

m
s
i
a
C
f
m

ng infusion sets. With the arrival of alternatives, its use
or CSE diminished in the 1990s (Shorvon, 2009) and it
s no longer a part of standard protocols (APLS, 2011).
lomethiazole can be given orally, but because it has
short half-life of 46 minutes, it must be given at fre-
uent intervals. It is free of serious side effects and
as little cardiorespiratory depressant action in ther-
peutic doses (Harvey et al., 1975), although apnoea
as been reported in a child after an excessive dose

Harvey et al., 1975). Common side effects are drowsi-
ess and ataxia following oral administration (Harvey
t al., 1975). These are short-lived and reversible, in
eeping with the drug’s short half-life.
oung Epilepsy is a specialised residential centre for
hildren and young people with complex epilepsy.
hey have multiple comorbidities including autism,

earning difficulties, and challenging behaviour. Intra-
enous cannulation can be difficult in this population
nd many are on regular benzodiazepines. Hence,
lomethiazole has been used as an alternative oral
rug when benzodiazepines were ineffective or could
ot be used in patients with either clusters of seizures
r NCSE. Also, since this centre is over 30 minutes
way from the nearest accident and emergency unit,
here was concern of using repeated doses of benzo-
iazepines and risk of respiratory depression. Hence,
lomethiazole was adopted as an alternative oral drug
n the pre-hospital setting due to its non-respiratory
epressant properties. There has been considerable
xperience in using this drug in our institution over
he last 15 years with a very good safety profile. We
se doses of one to two capsules (192 mg) every four
ours for the first 24 hours, every six hours for the next
4 hours, and every eight hours for the following 24
ours. We then discontinue on Day 4. We usually use

t for children more than 12 years of age. If they weigh
ore than 50 kg, we would use two capsules and if less

han 50 kg, use one capsule. We have not experienced
ny serious adverse effects from the use of clomethia-
ole. The adverse effects usually noted are drowsiness
nd ataxia. We have not monitored renal function as
his is not suggested in the British National Formulary
BNF) for children. We have had the opportunity to
bserve our patients carefully and our recommenda-

ion would be to use it, at least in the first instance, for
npatients in order to assess tolerability.

e have not been able to identify any literature
escribing the use of oral clomethiazole in the
anagement of CSE or NCSE. This case report demon-
Epileptic Disord, Vol. 18, No. 1, March 2016

trates the effective use of oral clomethiazole in treat-
ng NCSE, both in inpatient and outpatient settings,
nd the reduction of the need for hospital admission.
lomethiazole should be considered a safe oral option

or management of NCSE when conventional treat-
ent has failed.
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Legends for video sequence

Video sequence 1

Patient is in non-convulsive status. He is less alert,
refuses to eat, and is making minimal eye contact.

Video sequence 2

Patient is no longer in non-convulsive status. He is
making better eye contact and is more alert.

Keywords for the video research on
www.epilepticdisorders.com

Syndrome: symptomatic epilepsy
Aetiology: chromosomal ; genetic
Phenomenology: non-convulsive status
Localization: not applicable

eferences

bend NS, Dlugos DJ. Nonconvulsive status epilepticus
n a pediatric intensive care unit. Pediatr Neurol 2007; 37:
65-79.

TEST YOURSELF
EDUCATION

Akman C. Nonconvulsive status epilepticus and continuous
spike and slow wave of sleep in children. Semin Pediatr Neu-
rol 2010; 17(3): 155-62.

Alonso Singer P, Prior MJAA, Oliva Navarro J, et al. Non
convulsive status epilepticus: profile of patients in a tertiary
hospital. Epilepsy Currents 2012; 12(1): 1535-7597.

APLS. Advanced Paediatric Life Support: The Practical
Approach, 5th Edition. Montrouge: John Wiley & Sons (Wiley-
Blackwell), 2011.

Ham C, Waterhouse E. Treatment approaches in non-
convulsive status epilepticus. Neurology 2012; 78 (Meeting
Abstracts 1): P02.166.

Harvey PK, Higenbottam TW, Loh L. Clomethiazole in treat-
ment of status epilepticus. Br Med J 1975; 2(5971): 603-5.

Livingston JH, Brown JK. Diagnosis and management of
non-convulsive status epilepticus. Pediatr Rev Commun
1988; 2: 283-315.

Martinovic Z, Jovic N. Therapeutic approach to non-
convulsive status epilepticus in developmental period. Srp
Arh Celok Lek 1994; 122(3–4): 69-73.

Ogren SO. Clomethiazole- mode of action. Acta Psychiatr
Scand Suppl 1986; 329: 13-27.

Poiré R, Royer R, Degraeve M, Rustin C. Traitement des
états de mal épileptiques par le “CTZ” base. Rév Neurolog
1963; 108: 112-6.

Shorvon SD. Drug treatment of epilepsy in the century of the
ILAE: the second 50 years, 1959-2009. Epilepsia 2009; 50(3): 93-
130.

Store G, Zaiwalla Z, Styles E, et al. Nonconvulsive status
epilepticus. Arch Dis Child 1995; 73: 106-11.

Tay SK, Hirsch LJ, Leary L, Jette N, Wittman J, Akman CI. Non-
convulsive status epilepticus in children: clinical and EEG
characteristics. Epilepsia 2006; 47: 1504-9.
pileptic Disord, Vol. 18, No. 1, March 2016
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(2) In which situations does non-convulsive status occur?

Note: Reading the manuscript provides an answer to all q
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s in children?

uestions. Correct answers may be accessed on the
“The EpiCentre”.
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