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Abstract. The clinical activity and the tolerance of cloxazolam (4 mg/day), a new anxiolytic benzodiazepine, was
compared to bromazepam (12 rrig//day) in two parallel groups of 427 and 410 psychiatric outpatients, respectively.
The duration of the study was 4 weeks with clinical assessments at inclusion and after 2 and 4 weeks of therapy by the
Hamilton anxiety scale and visual analogue scales. While the Hamilton anxiety scale did not exhibit significant
differences between the two benzodiazepines, visual analogue scales showed significant superiority of cloxazolam
over bromazepam on psychological anxiety, somatic anxiety, depressed mood, and sleep, with a lack of significant
difference related to the sedative effect, but less muscle-relaxant effect with cloxazolam than with bromazepam. The
better efficacy and tolerance of cloxazolam compared to bromazepam was confirmed by the global assessments using
visual analogue scales; moreover, a significantly larger proportion of patients in the cloxazolam group wanted to

continue the same treatment.

Introduction

Cloxazolam is a benzodiazepine derivative character-
ized by a closed furane ring. After oral administration,
chloro-N-demethyldiazepam, which represents the main
active metabolite, appears in plasma after a mean lag
time of 0.9 h and reaches its peak level within 3 h, with a
mean elimination half-life of 65.9h [Lavene et al,
1980]. In animals, cloxazolam appears to be more potent
than diazepam in most tests predictive of an anxiolytic
activity, while its sedative and muscle-relaxant proper-
ties appear to be less pronounced [Kamioka et al., 1972].
The anxiolytic activity of cloxazolam has been demon-
strated in several double-blind comparisons with pla-
cebo or reference benzodiazepines such as lorazepam
and diazepam [Fischer-Cornelssen, 1981; Zmorski and
Fischer-Cornelssen, 1985]. No study, however, has com-
pared cloxazolam with bromazepam, another anxiolytic
benzodiazepine with an excellent profile of efficacy and
tolerance [Fontaine et al., 1983, 1985]. Therefore, the

purpose of the present trial was to compare the anxio-
lytic activity and the tolerance of cloxazolam with bro-
mazepam and to try to specify possible differences in the
clinical profile of the two benzodiazepines.

Methods

Study Design

The study compared under double-blind conditions two parallel
grous of anxious outpatients receiving either cloxazolam at an initial
dose of 4 mg/day (1 mg in the morning, | mg at noon, and 2 mg at
bedtime) or bromazepam at an initial dose of 12 mg/day (3 mg in
the morning, 3 mg at noon, and 6 mg at bedtime). The duration of
the study was 4 weeks with assessments at baseline and after 2 and 4
weeks of treatment. The initial dose could be addpted after 2 weeks
of treatment according to both efficacy and tolerance with a maxi-
mal daily dose of 8 mg for cloxazolam and 24 mg for bromazepam.
Other anxiolytic and hypnotic benzodiazepines were excluded
throughout the study period. Finally, the protocol was approved by
the Ethical Committee of Liége Medical School and all patiens gave
their informed consent.
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Table 1. Comparison of age and baseline ratings in patients treated with cloxazolam or bromazepam (mean and SD)

Cloxazolam group Bromazepam group F p
(n=427) (n=410)
mean SD mean SD
Age - 43.53 12.80 42.94 12.90 0.42 NS
Hamilton anxiety score 26.70 8.03 26.48 8.30 0.16 NS
Visual analogue scales, mm  psychological anxiety 67.80 12.77 68.45 19.25 0.23 NS
somatic anxiety 60.48 23.22 59.85 24.21 0.14 NS
insomnia 50.05 27.53 48.06 28.51 1.05 NS
depressed mood 47.13 26.46 48.48 26.92 0.53 NS

-

Table 2. Comparison of the clinical profiles of cloxazolam and bromazepam assessed by visual analogue scales (mean and SD)

Cloxazolam group Bromazepam group F p
(n=427) (n=410)
mean SD mean SD
After 2 weeks  effect on psychological anxiety 57.08 24.54 53.45 25.48 4.29 0.04
effect on somatic anxiety 53.99 25.09 53.23 25.38 0.16 NS
effect on sleep 51.96 29.47 47.84 29.19 3.91 0.05
effect on depressed mood 38.50 27.13 34,71 25.26 4.05 0.05
daytime sedative effect 28.20 26.05 31.27 27.04 2.71 NS
muscle-relaxant effect 21.27 20.06 23.14 22.38 1.57 NS
After 4 weeks  effect on psychological anxiety 66.05 23.24 62.66 24.01 3.80 0.05
effect on somatic anxiety 64.31 - 24.35 60.31 25.11 4.82 0.03
effect on sleep 58.16 30.16 54.29 29.14 2.59 0.10
effect on depressed mood 42.69 29.31 38.47 27.60 3.98 0.05
daytime sedative effect 25.71 23.98 28.29 25.03 2.06 NS
19.06 18.91 22.42 21.17 5.14 0.02

muscle-relaxant effect

Assessments .

The initial assessment collected historical, demographic, medi-
cal, and clinical data. The baseline evaluation of anxiety symptoms
was performed by the Hamilton [1959] anxiety scale as well as by
four 100-mm visual analogue scales rating specifically the level of
psychological anxiety, somatic anxiety, insomnia, and depressed
mood from none to maximal. The subsequent evaluations included
the Hamilton anxiety scale and a battery of six 100-mm visual ana-
logue scales rating the effect of the treatment on psychological anx-
iety, somatic anxiety, sleep, depressed mood, as well as the daytime
sedative and muscle-relaxant effects. All those variables were ex-
tracted from a ‘star’ model designed to differentiate the clinical pro-
file of benzodiazepines [Ansseau et al., 1984b]. The final assessment
also included a global assessment of efficacy and tolerance by two
100-mm visual analogue scales as well as the desire to pursue the
same treatment.

Subjects

One hundred and thirty-four Belgian psychiatrists included a
total of 837 patients between April and July 1989. A training session
with all psychiatrists was organized where all rating instruments

were explained and tested in order to ensure a good interrater reli-
ability. All subjects were anxious outpatients who, in the opinion of
the psychiatrist, would benefit from an anxiolytic benzodiazepine.
The sample comprised 323 male patients and 514 female patients,
with age ranging from 19 to 76 years, and a mean age (SD) of 43.20
(12.85). Patients with previous hypersensitivity to benzodiazepines,
with current alcohol or drug abuse, with myasthenia or incompen-
sated respiratory failure as well as women who were pregnant, lac-
tating or without adequate contraceptive methods were excluded
from the study.

Data Analysis

Baseline data in the two subgroups were compared by two-way
analysis of variance (ANOVA) or by chi-square statistics. The rela-
tionship between the variability in Hamilton anxiety scale baseline
scores from each of the 134 centers and the magnitude of the drug
effects measured, tested using a three-way ANOVA (center, drug,
time), showed nonsignificant results: F(133, 748) = 0.12. The results
of the treatment were then compared by two-way ANOVA, ANOVA
with repeated measures, or chi-square statistics. All procedures used
the SAS package.
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Results

Baseline Data

The cloxazolam group comprised 427 patients and
the bromazepam group 410 patients, without significant
differences in the gender distribution: 36.5% were men
and 63.5% were women in the cloxazolam group and
40.8% were men and 59.2% were women in the broma-
zepam group (chi square = 1.63, d.f. = 1, p = NS). Age as
well as baseline severity in all ratings did not differ
between the two treatment groups (tgble 1).

Dropouts

A total of 18.0% of cloxazolam-treated patients and
18.0% of bromazepam-treated patients left the study
before completion (chi square = 0.006, d.f. = 1, p = NS)
for inefficacy (4.2 % with cloxazolam and 3.5% with bro-
mazepam), side effects, mainly drowsiness (4.5% with
cloxazolam and 5.8 % with bromazepam), or for reasons
unrelated to the treatment (9.3% with cloxazolam and
8.7% with bromazepam).

Hamilton Anxiety Scale

The comparison of changes over time in mean Ham-
ilton anxiety scores did not show significant differences
between cloxazolam and bromazepam: F(1, 748) = 3.59,
p = 0.058 (fig. 1). This lack of significant differences was
also noted in the evolution of psychic and somatic fac-
tors [F(1, 754) = 1.69 and 1.86, respectively] as well as of
all individual items.

Visual Analogue Scales

The comparison of the clinical profile of cloxazolam
and bromazepam by visual analogue scales showed sig-
nificant therapeutic superiority of cloxazolam over bro-
mazepam on psychological anxiety both after 2 and 4
weeks (p = 0.04 and 0.05), on somatic anxiety after 4
weeks (p = 0.05), on sleep after 2 weeks (p = 0.05) and on
depressed mood after 2 and 4 weeks (p = 0.05 and 0.05;
table 2). In contrast, bromazepam exhibited significantly
more muscle-relaxant activity after 4 weeks of treatment
(p = 0.02; table 2).

Global Assessment

The global assessment of efficacy and tolerance by
visual analogue scales showed significant superiority of
cloxazolam over bromazepam: for efficacy, 67.34
(23.37) vs. 62.94 (24.71), F(1, 761) = 6.40, p = 0.01 and
for tolerance, 75.64 (21.47) vs. 72.18 (23.44), F(1, 753) =
4.50, p = 0.03. Moreover, the desire to pursue the same

Fig. 1. Changes over time in mean (+ SD) Hamilton anxiety
scores in patients treated with cloxazolam (n = 427) or bromazepam
(n = 410). #——e = Cloxazolam; 0——-0 = bromazepam.

treatment was higher in cloxazolam-treated patients
than in bromazepam-treated patients: 79.1 vs. 70.7%,
chi square = 6.93, d.f. = 1, p = 0.008.

Dosage

The mean number (SD) of tablets (cloxazolam = 2 mg,
bromazepam = 6 mg) taken at the end of the study was
0.61 (0.27) in the morning, 0.58 (0.29) at noon, and 1.05
(0.37) in the evening in the cloxazolam group, and 0.60
(0.27) in the morning, 0.59 (0.31) at noon, and 1.04
(0.35) in the evening in the bromazepam group, indicat-
ing a lack of significant difference at any time of the day
(F = 0.05, 0.01, and 0.06, respectively).

-

Discussion

The results of the present study suggest better efficacy
and tolerance of cloxazolam as compared to bromaze-
pam. The difference in efficacy is marked not only in
anxiety symptoms, as assessed by the visual analogue
scales related to psychological and somatic anxiety, but
also in insomnia and associated depressive symptom-
atology, as assessed by the specific visual analogue
scales. The anxiolytic activity of cloxazolam had pre-
viously been demonstrated in double-blind comparisons
with placebo as well as reference benzodiazepines, such
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as diazepam and lorazepam [Fischer-Cornelssen, 1981;
Zmorski and Fischer-Cornelssen, 1985]. Moreover, in
multicenter trials, the ‘very good’ global results with
cloxazolam were 1/5 higher than with lorazepam and 1/3
higher than with diazepam and the improvement with
cloxazolam in the 20 ‘most important symptoms’ was
higher than with lorazepam in 55% of symptoms and
higher than diazepam in 95 % of symptoms [Fischer-Cor-
nelssen, 1981]. It should be noted that in those studies,
cloxazolam was also more active than diazepam on the
associated depressive symptomatology.

Cloxazolam was also better tolerated than bromaze-
pam with regard to the muscle-relaxant side effects. No
significant difference existed, however, with régard to
daytime drowsiness, despite a somewhat lower rating in
the cloxazolam group. However, a recent study compar-
ing reaction time and recognition time in anxious pa-
tients treated by cloxazolam or bromazepam showed dif-
ferent patterns of changes: after 4 weeks of treatment,
cloxazolam improved the speed of processing informa-
tion and motor response from baseline value while bro-
mazepam induced the opposite effect [Figueira et al.,
1987].

Studies demonstrating statistically significant differ-
ences between active benzodiazepines are very infre-
quent in the literature [review in Ansseau et al., 1985]
and several authors assume that all benzodiazepines are
equivalent in terms of efficacy and tolerance and that
the only differences depend on the relative potency and
pharmacokinetics of benzodiazepine derivatives [Kes-
son et al., 1976; Sellers, 1978; Bellantuono et al., 1980].
Several arguments support our finding of an actual dif-
ference between cloxazolam and bromazepam rather
than a failure to select equivalent doses. First, cloxazo-
lam tends to be superior to bromazepam in both effi-
cacy and tolerance. A better efficacy could depend on a
too high dose selected as compared to the reference
compound but would be responsible for more side ef-
fects. Second, the number of tablets used in the two
groups at the end of the treatment period did not differ
by more than 0.01 unit whereas it could be adapted
according to both efficacy and tolerance, suggesting that
cloxazolam 2mg and bromazepam 6mg are fairly
equivalent.

The lack of a requirement of standardized diagnoses
for inclusion in this study can be considered as a weak-
ness. Our purpose was, however, to use a more ‘natural-
istic’ design testing the benzodiazepines without prere-
quired diagnosis. Indeed, benzodiazepines are pre-
scribed in a much larger patient population than defined

in DSM-III-R ‘generalized anxiety disorder’. This diag-
nostic category with all its requirements and particularly
the need for a 6-month minimal length of pathology is
far from the actual use of benzodiazepine anxiolytics. It
should be emphasized that in clinical practice, psychia-
trists use benzodiazepines without particular reference
to DSM-III diagnoses, but according to clinical symp-
tomatology. \

The demonstration of clinical differences between
active benzodiazepines in our study may depend on
several factors. First, the large number of patients in-
cluded markedly increases the statistical power. Second,
the visual analogue scales designed for this trial are very
sensitive to demonstate subtle differences. They are
easy for the subjects to grasp, quick to fill out and, as
the rater is not restricted to direct quantitative terms,
permit as fine a discrimination as she/he wishes [Bond
and Lader, 1974; Ansseau et al.,, 1984a]. In addition,
they reduce the difficulties of response sets and the arti-
ficial distribution of positive and negative responses
[Aitken, 1969]. Third, all patients selected for this study
were referred to psychiatrists for their anxious symp-
tomatology; this increases the homogeneity of the sam-
ple and limits the placebo effect, particularly important
in anxious patients treated in general practice [Wheat-
ley, 1982]. ‘ '

The significant superiority of cloxazolam over broma-
zepam in the proportion of patients who showed a desire
to continue the same treatment can be interpreted as
reflecting better efficacy and tolerance. An alternative
explanation could be that cloxazolam exhibits an in-
creased tendency for the development of dependence
and abuse. It should be noted, however, that the desire to
pursue the same treatment was strictly correlated with
the data on efficacy and side effects. Moreover, the
potential for abuse and dependence of cloxazolam seems
rather low, as reported in a long-term study where
patients underwent regular placebo-controlled termina-
tion trials to evaluate treatment response and potential
dependence phenomena [Hackenberg et al., 1985]. At
any rate, benzodiazepines should only be prescribed
after a careful evaluation of the patient and at the mini-
mal effective dose over limited periods of time, in order
to diminish the danger of dependence.

In conclusion, the results of this large-scale study sug-
gest better efficacy of cloxazolam as compared to broma-
zepam on anxiety symptoms as well as on the associated
sleep disturbances and depressed mood. The global tol-
erance of cloxazolam is also better, particularly with less
muscle-relaxant side effects.
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