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Case RepoRt

Efficacy of clobazam monotherapy in three cases  
of symptomatic localization-related epilepsy  
in children

Clobazam, a 1,5-benzodiazepine anti-epileptic 
drug (AED), was initially developed at the 
Institute of Medical Pharmacology Roussel-
Maestretti, Milano, Italy, in 1966 as an anti-
anxiety agent. However, clobazam is now used 
as an additional AED for intractable epilepsy in 
more than 90 countries, since Gastaut and Low 
first reported its use in this indication in 1979 
[1]. Clobazam has generally proven effective 
against refractory and intractable epilepsies [2,3]. 
Moreover, various reports have described the effi-
cacy of clobazam for Lennox–Gastaut syndrome 
and severe myoclonic epilepsy in infancy [4,5]. 

Clobazam was introduced to Japan in May 
2000. In this article we report three cases of 
symptomatic localization-related and intractable 
epilepsy for which clobazam monotherapy was 
effective. We investigated three patients, aged 
2–12 years, who were treated at the Kitasato 
University Hospital, Kanagawa, Japan, for more 
than 3 years. Each patient underwent diagnostic 
electroencephalography and cranial computed 
tomography (CT) or magnetic resonance imag-
ing (MRI). In each case, we examined the electro-
encephalograms every 6 months after changing 
to clobazam monotherapy and, at the same 
time, measured blood concentrations of cloba-
zam and its major metabolite N-desmethyl clo-
bazam (NCLB). We also reviewed the available 
evidence on the efficacy and safety of clobazam 
monotherapy in children.

Case reports
 � Case 1

A 4-year-old girl with symptomatic localization-
related epilepsy related to an abnormality in 

chromosome 4 had a tonic type of cerebral palsy 
and severe mental retardation. From the first 
day after birth she was observed to be pedaling, 
and had tonic convulsions of the left arm along 
with apnea. We noted abnormal cranial CT and 
electroencephalography findings and, therefore, 
initially treated her with pheno barbital. We later 
used valproic acid and subsequently introduced 
clobazam due to repeated secondary generalized 
seizures. After changing to clobazam monother-
apy (because of the occurrence of pancytopenia, 
a likely adverse effect of valproic acid), her sei-
zures disappeared. Cranial MRI at age 14 months 
(Figure 1A) revealed hypotrophy of the corpus cal-
losum and brain atrophy. A T

1
-weighted image 

(T1WI) revealed that atrophy of the gyri of the 
whole cerebrum had spread, and the posterior 
corner of the right cerebral ventricle had become 
larger. It presented as periventricular leuko-
malacia. Interictal electroencephalography at the 
time of polytherapy revealed sharps and spikes 
in the centroposterial area on the right side with 
irregular slow waves (Figure 2A). Blood concentra-
tions of both clobazam and NCLB (TAble 1) were 
almost the same as those reported in a previous 
study [2]. After changing to clobazam monother-
apy, these paroxysmal discharges disappeared 
(Figure 2b). The patient has had no seizures and 
no adverse effects for 3 years. Although we noted 
a slight decrease in blood concentrations of clo-
bazam and NCLB, her electroencephalography 
findings have shown no paroxysmal discharges. 

 � Case 2
A 2-year-old boy suffered hypoxic encephalo-
pathy after severe neonatal asphyxia and had 
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exhibited partial seizures with apnea since 
birth. He also had cerebral palsy and was 
severely mentally retarded. From the abnormal 
cranial MRI and electroencephalography find-
ings, we diagnosed him as having symptomatic 
localization-related epilepsy and started him on 
carbamazepine therapy. The patient later expe-
rienced a few partial and secondary generalized 
seizures. We initially treated him with valproic 
acid followed by clobazam. Since changing to 
clobazam monotherapy, he has not had another 
seizure. Cranial MRI at age 18 months showed 
atrophy of the whole cerebrum and hypotro-
phy of the gray matter with dilatation of the 
sylvian fissure. We noted low-intensity areas on 
a T1WI (Figure 1b), and high-intensity areas on a 
T

2
-weighted image (T2WI) in the bilateral basal 

nuclei (Figure 1C). These are usually recognized 
as phenomena caused by an hypoxic change in 
the neonatal period. 

While undergoing polytherapy, interictal 
electro encephalography during a drug-induced 
deep sleep revealed sharps, spikes and irregu-
lar spikes and waves discharged on both sides 
centroposteriorly, with a continuous abnormal 
background of diffuse high-voltage slow activity 

(Figure 2C). The NCLB concentration in the 
blood (TAble 1) was significantly lower than that 
reported previously [2]. After changing to clo-
bazam monotherapy, the paroxysmal discharge 
disappeared without spikes and waves in the cen-
tral area (Figure 2D). After 3 years, we measured 
almost the same clobazam and NCLB concen-
trations in the blood, and similar findings on 
the electro encephalogram. However, the clinical 
manifestations had improved. The patient is cur-
rently bedridden because of severe intellectual 
impairment and motor paralysis, but has had no 
post-therapeutic clinical seizures.

 � Case 3
A 12-year-old boy had symptomatic West 
syndrome due to a right acute subdural 
hematoma with onset at 18 months of age. 
We started medication with vitamin B

6
 and 

adreno corticotropic hormone (ACTH; corti-
cotropin). The infantile spasms disappeared; 
however, we recognized that partial seizures 
with a left-sided predominance coexisted with 
generalized seizures, with the eyeballs fluctuat-
ing to the left. We introduced clobazam with 
valproic acid and nitrazepam continuously for 

Figure 1. Cranial magnetic resonance images and computed tomography of each case. 
(A) A T1-weighted image (T1WI) of Case 1 revealed brain atrophy in the spread of the gyri and 
expansion of the posterior corner of the right cerebral ventricle. There is atrophy of the whole 
cerebrum with hypotrophy of the gray matter. (B) A low-intensity area on a T1WI and (C) a high-
intensity area on a T2-weighted image (T2WI) in the bilateral basal nuclei were noted in Case 2.  
(d) Plane computed tomography of Case 3 revealed right cerebral hemiatrophy, especially in the 
low-intensity area supported by the right middle and posterior cerebral arteries; (e) on enhanced 
computed tomography, the spherical corpus callosum did not appear to be injured.
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the intractable complex partial seizures. With 
the introduction of clobazam, the frequency of 
seizures decreased. 

We observed a few myocloni 1 day after 
changing to clobazam monotherapy. However, 
the patient has had no epileptic seizures. 
Cranial CT revealed right cerebral hemiatro-
phy (Figure 1D & 1e), especially in the low-intensity 
area supported by the right middle and posterior 

cerebral arteries. The spherical corpus callosum 
did not appear injured in the enhanced CT. 
Interictal electroencephalography while under-
going polytherapy showed sharps and spikes 
predominantly in the right Fp, F and C, with 
an irregular high-voltage slow activity (Figure 2e).

After changing to clobazam monotherapy, 
these paroxysmal findings disappeared (Figure 2F). 
The concentration of NCLB in the blood (TAble 1) 

Figure 2. Interictal electro encephalograms while undergoing polytherapy and after 
changing to clobazam monotherapy. (A) Paroxysmal discharges in the centroposterior area were 
dominant on the right side in Case 1. (C) Paroxysmal discharges were noted bilaterally and 
centroposteriorly in Case 2, and (e) predominantly in the right Fp, F and C areas in Case 3. (B,F) These 
paroxysmal findings disappeared and/or (d) decreased after changing to clobazam monotherapy.
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tended to be lower than that reported previ-
ously [2]. The patient has had no seizures or 
adverse effects during the last 3 years. Although 
we noted slight decreases in the blood concen-
trations of clobazam and NCLB, the electro-
encephalography findings did not reveal any 
paroxysmal discharges.

discussion
Clobazam is approved as an additional AED, 
mainly for intractable epilepsy [2,3,6–9]. There 
are, however, various reports describing its 
potential as a first-choice medication [10–13]. 
In this regard, the efficacy of clobazam for the 
Lennox–Gastaut syndrome and severe myoclonic 
epilepsy in infancy has recently been reported 
[4,5]. Generally, the usual daily dosage is approxi-
mately 20-40 mg/day in adults [2,3,6–8,10] and 
0.5-1.5 mg/kg/day in children [8,9]. For long-
term therapy, it has been shown that a high dos-
age of clobazam is not more effective than a low 
dosage. The effects of a low dosage of clobazam 
appear from 6 weeks to 12 months after starting 
treatment [11]. In the present study, even though 
a low dosage was used (0.2-0.4 mg/kg/day), clo-
bazam was clinically effective for 3.1–4.4 years. 
We evaluated the effect of clobazam by the disap-
pearance of clinical seizures and the improvement 
of electroencephalography findings. We also mea-
sured the blood concentrations of clobazam and 
its major metabolite NCLB [14] in all three cases 
(TAble 1). Sennoune et al. found that clobazam and 
NCLB blood concentrations are approximately 
450 ± 250 ng/ml and 1300 ± 730 ng/ml, respec-
tively [10]. Moreover, Kinoshita et al. showed 
that even low dosages of clobazam are effective 
in patients who have higher NCLB concentra-
tions [15]. In the present study, clobazam blood 
concentrations were on the low side. However, 
we considered clobazam therapy to be effective 
because, even though the dosages used were at 
the lower limits, relatively higher NCLB blood 
concentrations were recorded.

 Electroencephalography findings after clo-
bazam therapy have previously been reported 
to improve [6], and this was confirmed in the 

present study since paroxysmal discharges disap-
peared after changing to clobazam monotherapy 
in all cases. Moreover, we observed either no 
seizures or a decrease of seizures during more 
than 3 years of follow-up, and we also noted 
a significant improvement in electroencephalo-
graphy findings every 6 months. These findings 
support the therapeutic efficacy of clobazam. 
Blood concentrations of clobazam measured 
every 6 months tended to be the same or gradu-
ally decreased with time as the children got older 
and gained weight.

Tolerance has been cited as the most impor-
tant problem of clobazam therapy. In 1994, Remy 
proposed that while tolerance may develop, this 
aspect may have been over emphasized [6]. The 
Canadian Clobazam Cooperative Group reported 
tolerance as a factor leading to the discontinuation 
of clobazam in only 9% of cases [8]. Therefore, we 
initiated treatment with low-dosage clobazam, in 
consideration of tolerance, and continued with 
that dosage as long as it was effective.

 The only adverse effects noted in the pres-
ent study were temporary sleepiness and dizzi-
ness in two cases. This may have been due to 
the fact that NCLB blood concentrations were 
maintained at low levels. Generally, NCLB has 
a significant influence on both the therapeutic 
and adverse effects of clobazam [16] and, in view 
of this, we initiated clobazam monotherapy at a 
low dosage. Physicians should be especially care-
ful when NCLB blood concentrations are high 
because the frequency of the mutant allele of 
cytochrome P450 (CYP)2C19, which is involved 
in the metabolism of NCLB, varies significantly 
in Asian populations [17].

 As it has been shown that polytherapy with 
conventional agents offers little hope of complete 
or improved control when monotherapy has 
failed [13], an alternative approach is to consider 
clobazam monotherapy [9,10,13]. In children, clo-
bazam has been used to prevent febrile seizures 
and to treat various types of intractable epilepsies 
[11]. In the three cases described here, clobazam 
monotherapy produced an improvement in 
electroencephalography findings and complete 

Table 1. Blood concentrations of clobazam and N-desmethyl clobazam in the 
three patients.

Case No. dosage
(mg/kg/day)

Clobazam
(ng/ml)

NCLB
(ng/ml)

1 0.4 410 1783

2 0.2 349 236

3 0.2 198 232
NCLB: N-desmethyl clobazam.
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disappearance of clinical convulsions for 3 years. 
Thus, we believe that clobazam monotherapy is 
effective for epilepsies in children, and it may be 
particularly safe and effective if low dosages are 
used, since this obviates the risk of high NCLB 
blood concentrations.
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