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ABSTRACT: Clobazam, a novel benzodiazepine, was used as an add-on agent in 47 adult patients with intractable 
epilepsy and a variety of seizure types. A >75% reduction in seizure frequency was observed in 42% (18) of the 
patients and a >50% reduction in 65% (29) of the patients which was sustained over a mean follow-up period of 13.3 
(±5.6) months. Nine patients had to discontinue the drug due to minor adverse effects or increased seizures. Possible 
tolerance developed in 6 patients. Plasma levels of the active metabolite N-desmethylclobazam were linearly related to 
dosage and appeared to correlate with both therapeutic and toxic responses. Clobazam appears to be a safe and effective 
add-on antiepileptic for a wide variety of seizure types in intractable epilepsy. 

RESUME: Essai therapeutique avec correlation des niveaux plasmatiques du clobazam com me traitement 
d'appoint dans Pepilepsie refractaire de Padulte Le clobazam, une nouvelle benzodiazepine, a et£ utilise comme 
traitement d'appoint chez 47 adultes presentant une epilepsie reTractaire et des crises de types varies. Une diminution 
de plus de 75% de la frequence des crises a ete observee chez 42% (18) des patients et une diminution de plus de 50% 
chez 65% (29), diminution maintenue sur une periode de suivi moyenne de 13.3 (±5.6) mois. Neuf patients ont du ces
ser la medication a cause d'effets secondaires mineurs ou d'une augmentation des crises. II est possible qu'une 
tolerance se soit developp£e chez 6 patients. Les niveaux plasmatiques du metabolite actif, le N-desmethylclobazam, 
eiaient en relation lineaire avec la dose et semblaient correler avec la reponse therapeutique et la toxicite. Le clobazam 
semble etre un agent antiepileptique d'appoint s£curitaire et efficace dans une grande vari6t6 de types de convulsions 
dans I'epilepsie reTractaire. 
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Clobazam (Frisium®) is a 1,5-benzodiazepine as opposed to 
other marketed benzodiazepines which have nitrogen atoms 
located at the 1,4 position of the B ring and an amine group in 
positions 4 and 5. The drug was first introduced in Europe as a 
relatively non-sedating anxiolytic in 1975. Gastaut, in 1978 
reported clobazam to be an effective add-on antiepileptic drug in 
man,1 an observation subsequently confirmed by several open 
and double-blind placebo-controlled studies.24 The present 
study is an analysis of 47 therapy-resistant adult epilepsy 
patients in whom clobazam was used as an add-on agent with 
blood-level correlations. 

METHODS 

Patient Population 
Forty-seven consecutive adult patients with uncontrolled epi

lepsy previously followed at the Ottawa General Hospital Epi
lepsy Clinic for 6 months to 12 years (mean: 4 years), were started 
on clobazam. Patients with progressive brain lesions, recent (<1 
yr) epilepsy surgery, or with a history of non-compliance were 
excluded. Characteristics of the population are presented in 
Table 1. Only 4 patients were mentally retarded, all with 

Lennox-Gastaut syndrome. Thirty patients had complex partial 
seizures, 27 of whom had generalized tonic-clonic seizures in 
addition. Thirty-nine patients had generalized tonic-clonic 
seizures with other seizures as well in all but six patients. All 
patients were longstanding, proven epileptic patients who had 
been resistant or intolerant to optimal doses of several anti-

Table 1. Patient Population 

N = 47 
Mean age: 35 yr (20-71 yr) 
Mean duration of epilepsy: 19 yr (3-61 yr) 
Mean time followed in clinic before entry into trial: 
Seizure types: 

Generalized tonic-clonic with other seizures 
Generalized tonic-clonic alone 
Complex partial + generalized tonic-clonic 

± other seizures 
Complex partial alone 
Variety of mixed seizures (absences, myoclonic tonic, etc.) 
Lennox-Gastaut 

4 yr 

33 
6 

27 
3 
7 
4 
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Table 2. Characteristics of Groups Divided by Response to Clobazam in 43 Patients Followed for Over 3 Months 

Group A Group B Group C Group D 

N 
Mean follow-up (mo) 
Mean daily dose (mg) 
Mean duration of epilepsy (yr) 

Seizure types: 
GTC + CPS 
GTC + ABS 
GTC 
GTC + CPS + OTHER 
CPS 
ABS + NGS 

LENNOX-GASTAUT 
(also included in seizure types above) 

Other concurrent antiepileptic drugs: 
Carbamazepine 
Phenytoin 
Valproic acid 
Ethosuximide 
Primidone 

(complete 
control) 

13.3 ±4.7 
26 
22.1 

4 
1 
2 

(>75% seizure 
reduction) 

11 
13.5 + 5.8 

37.6 
15.8 

(50-75% seizure 
reduction) 

12 
13.2 ±5.9 

37.9 
20.4 

(<50% seizure 
reduction) 

13 
8.4 ±5.5 

40.4 
22 

Key: CPS=complex partial seizure 
ABS=absence seizure 

GTC=generalized tonic-clonic seizure 
NGS=nonconvulsive generalized status epilepticus 
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epileptics used alone or in combination. Seizure frequency was 
determined for the 6 months prior to entry from clinic records, 
review of seizure calendars and re-questioning of the patients 
and their families. All but one patient had at least one seizure 
per month, 17 had 1-several seizures per day, 16 had 5-30 per 
month and 13 had 1-4 per month. Seven patients had undergone 
previous epilepsy surgery: temporal lobectomy (5), frontal 
resection (1) and corpus callosotomy (1). 

The mean number of other concurrent antiepileptic drugs 
used by our patient population was 1.3 (Table 2). Five patients 
eventually were maintained on clobazam monotherapy. 

Clobazam Dosage and Outcome Measures 

Clobazam was added to previous antiepileptic drug therapy 
starting with 10 mg at bedtime then increased by 10 mg every 
five days to reach a dosage of 60 mg per day (20 mg QAM, 
40 mg QHS) as tolerated. Patients were required to record 
seizures on a special calendar and were seen initially at 2-month 
intervals. At each visit, BUN, AST, ALT, bilirubin, alkaline 
phosphatase, T4 and CBC were determined. Serum levels of 
concurrent anti-epileptic drugs were measured by an immuno-
fluorescent method prior to beginning and at each follow-up 
visit. Plasma levels of clobazam and its active metabolite N-
desmethylclobazam were determined in 39 patients by a modi
fied liquid chromatographic method.5 

RESULTS 

Forty-three patients received clobazam for more than 3 
months based on response of major seizure types, seizure out
come in this group was recorded at each follow-up visit as fol

lows: group A, complete control; group B, greater than 75% 
seizure reduction; group C, 50-75% seizure reduction; and 
group D, less than 50% seizure reduction. Forty-two percent of 
our patients had an excellent response to the drug (75% or 
greater seizure reduction) and an additional 28% had a 50-75% 
seizure reduction. Analysis of response at the most recent follow-
up visit according to seizure type is shown in Figure 1. The 
characteristics of each response group, including length of follow-
up, are shown in Table 2. Mean follow-up in the three respond
ing groups was 13.3 months with a range of 3-24 months. 
Secondarily generalized seizures responded best while myo
clonic and atonic seizures responded less well in the small num
ber of patients represented. 

Five patients who discontinued their other antiepileptics soon 
after starting clobazam and remained on monotherapy were fol
lowed for a mean of 17 months (mean dose 60 mg per day). 
Two of these 5 patients fell into group C with good response and 
the other 3 were nonresponders but chose to remain on the drug. 
In groups A, B, and C with excellent or good response, five 
patients had previously failed on clonazepam and four on 
nitrazepam. Two of the patients previously not responding to 
clonazepam were completely controlled on clobazam. Of the 7 
patients with previous epilepsy surgery 4 fell into group B and 1 
into group C. 

We compared best response within the first 3 months to final 
response. In only 6 patients was there a suggestion of escape 
from initial excellent control. Complex partial seizures were 
more likely to recur than generalized tonic-clonic seizures. Four 
of these patients still show nearly complete control of seizures. 
Complex partial seizures were more likely to recur than general
ized tonic-clonic seizures. All six patients remained on the drug 
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SEIZURE RESPONSE TO CLOBAZAM 
IN 43 PATIENTS 

I P 
I I I 

SEIZURE 

REDUCTION 

PGTC 

I 100 % 

CPS SPS A AB 
SEIZURE TYPE 

>75% C D 50-75% 

T AB ATON 

•SGTC: secondarily-generalized tonlcelonlc 
PGTC: primary generalized tonic-clonlc 
"CPS: complex partial 

SPS: simple partial 
A AB: atypical absence 
ATON: atonic 

<50% 

T AB: typical 
absence 

Figure I — Response to clobazam according to seizure type. Small numbers of patients were seen 
with the last 4 seizure types. 

and continued to derive at least some reduction in seizure fre
quency and/or severity. 

Clobazam and N-desmethylclobazam plasma levels in 17 
patients with excellent control (groups A and B) are shown plot
ted against daily dose in mg/kg/day in Figure 2. There was a 
good linear relation between daily dose and plasma level for 
both the parent drug (r = 0.94) and its metabolite (r = 0.99). N-
desmethylclobazam/clobazam plasma level ratio was approxi
mately 10:1. Ratios were generally higher in patients on concur
rent therapy with carbamazepine or phenytoin than with either 
sodium valproate or clobazam monotherapy. The 6 patients with 
dose-related toxicity (mainly fatigue) all had N-desmethyl
clobazam levels greater than 9 u.mol/L. The correlation between 
toxicity and clobazam levels was less clear-cut. The therapeutic 
range was not clearly defined in our study but the upper limits 
of 1 (imol/L for clobazam and 10 u.mol/L for N-desmethyl
clobazam appeared to be fair approximations. Serum levels of 
concurrent anti-epileptic drugs were not significantly altered by 
clobazam except in two cases where serum phenytoin levels 
were significantly elevated into the toxic range within days of 
starting clobazam. Phenytoin levels fell once the clobazam dose 
was reduced. 

Clobazam had to be discontinued in 13 of the 47 patients due 
to side effects in 7 cases (mean dose of 18.5 mg/day), increased 
seizures in 2 cases and lack of efficacy in 4 cases. 

The overall incidence of side effects, the vast majority of 
which were transient and well tolerated, was 85% (Table 3). 
Many of these side effects were confined to the initial stages of 
therapy when the dosage was increased to 60 mg/day but resolved 
with reduction of dosage. Drowsiness was seen in 31/47 cases 
but persisted in only 6 cases and in no instance necessitated ces

sation of therapy. Ataxia, dizziness and blurred vision were also 
common initially. No case showed abnormalities of liver func
tion tests, BUN, electrolytes, CBC or T4 attributable to 
clobazam. No serious side effects were encountered. 

Table 3. Side Effects in 40/47 Patients 

Side Effect 

Drowsiness 
— persistent 
— necessitated stopping drug 

Ataxia 

Blurred vision 
Dizziness 

Emotional lability 
Irritability/aggressiveness 

Depression or worsening depression 

Weight gain 
Decreased memory 

Impotence 

Increased libido 

Decreased libido 

Bad dreams 
Weight loss 

Decreased appetite 

Vesicular stomatitis 
Increased seizures 

N 

31 
6 
0 

15 
10 
7 

6 
5 

3 

2 
2 

2 
2 

5 

— 

(1)* 

(4) 

(1) 

(1) 
(2) 

Mean Dose 
(mg/day) 

34 

28 
26 
46 
38 
36 
50 
45 
60 
35 
13.5 
40 
50 
30 
10 
10 

* Numbers in parentheses refer to patients in whom the side effects neces
sitated discontinuation of clobazam 
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N-DESMETHYLCLOBAZAM LEVELS VS DOSE 
17 Patients with Excellent Response 
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Figure 2 — Clobazam (A) and N-desmethylclobazam (B) plasma levels compared to dose in 
patients with an excellent response. Both clobazam and N-desmethylclobazam levels showed a 
good correlation with dose but levels of the metabolite were a better indicator of dose-related 
toxicity. 
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DISCUSSION 

In our open add-on trial, 42% of 43 patients remaining on 
clobazam for over 3 months had an excellent response (all still 
on the drug) and 70% had a good or excellent response (87% 
still on the drug) with a mean follow-up of 14 months. These 
response rates are impressive in view of the fact that the drug 
was used in chronic, intractable patients who had failed all pre
vious medical (or surgical) therapy including other benzodia
zepines in 7 cases. Furthermore, in analyzing results, borderline 
responses were always relegated to a lower category and calcu
lations were done on the basis of all major seizure types for each 
patient. Although the study was not conducted in a double-blind 
fashion, placebo effect was felt to be minimal since all patients 
were previously well-known to the clinic, had been tried on 
multiple drugs without response and patients were seen during 
their clinic visits in the usual fashion during the study. These 
response rates are comparable to the 41.6% positive response 
rates reported by Koeppen2 in his review of 18 open studies 
involving 793 patients with similar seizure types to our patients. 
In 9 open studies lasting at least 12 months reviewed by 
Robertson,3 the mean percent improvement was 65%, almost 
identical to our results. However there was some variability 
among studies in criteria for improvement and it is difficult to 
discern from these studies how many of the responders were 
able to remain on the drug and did not develop tolerance to the 
beneficial effects. 

In a multi-centre European placebo-controlled add-on cross
over study4 in complex partial seizures, 19% of patients became 
seizure-free on clobazam versus none on placebo. In Schmidt's8 

separate analysis of his 20 patients, 40% of patients had greater 
than 75% seizure reduction. The short duration (less than 3 
months) of treatment somewhat limits the interpretation of these 
results. 

Clobazam appears to suppress a wide variety of seizures and 
is particularly effective in secondarily generalized tonic-clonic 
and complex partial seizures. It has been found effective in alco
hol withdrawal seizures,7 catamenial epilepsy8 (used intermit
tently), eating epilepsy,8 convulsive status epilepticus,10 noncon-
vulsive generalized status ep i lep t icus , " startle-induced 
epilepsy" and stress-sensitive seizures.12 

The vast majority of previous studies have employed cloba
zam as an add-on agent, usually with carbamazepine or pheny-
toin, and therefore its efficacy in monotherapy is still unknown. 
However, clobazam monotherapy was found to be very effective 
in 39 pediatric patients, mainly with partial seizures.13'14 

Side effects in our patients and in the literature, although 
seen in more than V3 of patients,2'3 usually consist of mild 
drowsiness, ataxia or dizziness related to dose and the initiation 
of treatment. In only a very small proportion of patients are side 
effects severe enough to require discontinuation of treatment. 
Reversible vesicular stomatitis in one patient was the most seri
ous side effect seen in our series and no serious side effects have 
been noted in the literature. It has been noted that clobazam 
shows less impairment of cognitive function and psychomotor 
performance than the 1,4 benzodiazepines both clinically and 
experimentally.2'14'16 Positive psychotropic, particularly anxio
lytic, effects were noted by some of our patients. 

In our series tolerance possibly appeared in 6/43 patients but 
4/6 remained on the drug with excellent control and in 1 case 

escape was related to a reduction in dosage due to side effects. 
This is substantially less than the figures mentioned by most 
other authors which generally run between 30-40%.3'617-18 In 
other studies tolerance has been somewhat variably defined and 
without plasma level measurements, falling blood levels could 
not be ruled out as a cause for escape from control. However, 
once tolerance develops, increases in dose do not restore seizure 
control and often produce sedation.18 Gastaut and Low20 in 
1979 found tolerance in one-third of their patients, usually with
in the first three months. In a later long-term study (3-5.7 years), 
Gastaut et al10 noted that once clobazam was effective for sever
al months, efficacy tended to be maintained for several years. 
Rosenberg et al21 have shown that clobazam produces especially 
rapid tolerance as compared to clonazepam or diazepam when 
used in amygdala-kindled rats. The explanation for the wide 
variability in the incidence of tolerance in clinical studies and 
the mechanism of development of tolerance will need further 
study before this important issue can be resolved. 

Plasma levels in our patients were quite variable although the 
levels in controlled patients were usually between 0.1-1.1 (imol/L 
for clobazam and 2-10 u.mol/L for the N-desmethyl metabolite. 
The indefinite relationship between plasma levels and efficacy 
has been previously noted.19 The N-desmethyl metabolite bore 
a closer correlation to dose than did the parent drug and also to 
the development of drug toxicity. It is interesting that all 6 
patients with dose-related drug toxicity had N-desmethyl-
clobazam levels over 9 umol/L. 

Clobazam has many desirable characteristics as an anti-
epileptic agent. The parent drug and active metabolite have rela
tively long half lives (mean 18 hr and 42 hr respectively19) 
allowing for twice or perhaps single daily dosing. It is well-tol
erated by most patients and there appears to be a low incidence 
of serious side effects. Its anxiolytic properties may be useful in 
many epileptic patients. The drug appears to be very effective in 
at least one-third of intractable seizure patients. Its antiepileptic 
spectrum is quite broad. The development of tolerance in adults 
may be less frequent than originally suspected. 

A number of unanswered questions remain. The incidence of 
tolerance and whether its development can be forestalled by 
specific dosing regimens need to be explored. The efficacy of 
clobazam in monotherapy remains unknown. The effects of 
clobazam on cognition relative to other anti-epileptic drugs 
needs further study. At the present time it can be stated that 
clobazam shows a great deal of promise as an add-on agent in a 
variety of intractable seizure types and will likely become the 
benzodiazepine of choice for chronic treatment. 
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