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Abstract

Objective: The purpose of this study was to test the efficacy of clomipramine and fluoxetine, controlled by placebo, and
compare their action in children and adolescents with anxiety disorders.

Method: Thirty subjects (ages 7-17 years), who were diagnosed with generalized anxiety disorder and/or separation anxiety
disorder and/or social phobia, were submitted to a 12 week double-blind, randomized, placebo-controlled trial of clomi-
pramine and fluoxetine. The instruments included: the Schedule for Affective Disorders and Schizophrenia, the Multi-
dimensional Anxiety Scale for Children, the Children’s Depression Inventory, the Clinical Global Impressions, and the
Children’s Global Assessment Scale.

Results: All groups (clomipramine [n=9], fluoxetine [n=10], placebo [n=11]) showed a significant improvement after 12
weeks of treatment. There were significant differences between the fluoxetine and placebo groups in some ratings of anxiety
severity and impairment. No significant differences were observed between clomipramine and placebo groups or between
fluoxetine and clomipramine groups.

Conclusions: Treatment with placebo showed an unusual high response rate. Clomipramine showed similar efficacy com-
pared with fluoxetine, although it was not superior to placebo.

Introduction noteworthy, however, that subjects in this study had heterogeneous
diagnoses and were submitted to small dose regimens (40-75 mg/
day) (Berney et al. 1981). In contrast with the scarcity of studies with
clomipramine in GAD, SAD, and SP, children and adolescents with
another AD, obsessive-compulsive disorder (OCD), have long been
successfully treated with this compound (Leonard et al. 1989). A
metanalitic study has demonstrated the superiority of clomipramine
over all SSRIs in the treatment of pediatric OCD, for which the
SSRIs have been extensively studied and used (Geller et al. 2003).

The objective of this study was to test the efficacy of clomi-
pramine, compared with fluoxetine and placebo, in children and
adolescents with AD. It is hypothesized that clomipramine may be
an effective alternative treatment to SSRIs for the acute treatment
of GAD, SAD, and SP in children and adolescents.

ANXIETY DISORDERS (AD) ARE THE MOST PREVALENT psychi-
atric condition in childhood and adolescence, with 6-20% of
this age group affected (Costello et al. 2005). The identification and
treatment of these conditions may prevent negative repercussions
during childhood and, possibly, in adulthood. The association of
cognitive-behavioral therapy (CBT) with pharmacotherapy is con-
sidered the treatment of choice for young people with AD (Walkup
et al. 2008). It has been suggested that the selective serotonin re-
uptake inhibitors (SSRIs) are effective and safe for the acute treat-
ment of AD, including generalized anxiety disorder (GAD),
separation anxiety disorder (SAD), and/or social phobia (SP) in
children and adolescents (Seidel and Walkup 2006; Rynn et al.
2011). Differently from the SSRIs, clomipramine, a non-selective
serotonin reuptake inhibitor, has barely been studied in patients with
these anxiety conditions. The only (double-blind) treatment trial,
with children with school refusal and neurotic disorder, failed to The study included 30 children and adolescents (14 boys) be-
demonstrate any significant short-term effects of clomipramine. Itis  tween 7 and 17 years of age, with one or more diagnoses of AD
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(GAD, SAD, and/or SP). Subjects were excluded if they presented
at the initial evaluation the following conditions: Comorbid diag-
nosis of major depressive episode; attention-deficit/hyperactivity
disorder (ADHD) as a primary disorder; previous or current diag-
nosis of other psychiatric disorders or any organic brain disease;
suicidal ideation; current treatment for anxiety or use of medication
that affects the central nervous system; or pregnancy. Informed
consent, signed by a legal guardian, was obtained. The study was
approved by the Ethics Committee of the University of Sao Paulo
Medical School Hospital.

The subjects were randomly divided into three groups (clomi-
pramine, fluoxetine, and placebo), for a 12 week treatment. The
medications were administered in flexible doses (adjusted accord-
ing to clinical response, as evaluated by a child and adolescent
psychiatrist). The doses of fluoxetine could vary from 10mg to
40 mg/day for children and to 60 mg/day for adolescents; doses of
clomipramine, from 25 mg/day to Smg/kg/day or 150 mg/day for
children and to 225 mg/day for adolescents. Placebo was admin-
istered in capsules, identical to those used for the active medica-
tions. Capsules were administered in the same quantity during the
12 weeks of treatment. Children and adolescents received two and
three capsules, respectively. Their content was adjusted as the
doses changed. A research assistant was responsible for the ad-
ministration of medications. He was not blind regarding the treat-
ments, and did not participate in evaluations of any of the subjects.
After each clinical appointment, the psychiatrists instructed the
research assistant whether the dose should be maintained or
changed. In cases of a clinical worsening (at any time of treatment),
lack of therapeutic response after 6 weeks of treatment, or intol-
erable side effects, subjects were withdrawn from the trial and
continued to receive treatment at our service. Patients were fol-
lowed weekly for the first month and then every 2 weeks until the
end of the 12 weeks of treatment. Apart from the assessments that
included the Kiddie Schedule for Affective Disorders and Schi-
zophrenia (K-SADS) (at baseline and week 12), which lasted lon-
ger (between 45 and 90 minutes), both clinical appointments and
the independent evaluator’s assessments lasted ~ 30 minutes. The
clinical appointments were conducted by three experienced child
and adolescent psychiatrists. All were aware of the research pro-
tocol, which established that the clinical appointments should only
focus on the medical treatments, including: The evaluation of
anxiety symptoms, of laboratory workup, and of side effects; and
that no psychotherapeutic intervention should be delivered (par-
ticularly CBT’s expositions/response preventions). During the
clinical appointments, the psychiatrist provided only basic infor-
mation about anxiety disorders to all patients and parents/legal
guardians. Assessments included the following instruments: K-
SADS infant version (Ambrosini 2000), Multidimensional Anxiety
Scale for Children (MASC) (March et al. 1997), Children’s De-
pression Inventory (CDI) (Kovacs 1983), the National Institute for
Mental Health (NIMH) Clinical Global Impressions (CGI) (Guy
1976), and Children’s Global Assessment Scale (CGAS) (Shaffer
et al. 1983).

Statistical analysis

Initially, a descriptive analysis of the variables was performed.
An analysis of variance (ANOVA) was performed to compare the
three groups in the variables (MASC, CGI, C-GAS, CDI) at week 0
and at week 12 using the Scheffé test (when ANOVA was signif-
icant). The paired Student 7 test was applied to compare the mea-
surements at weeks O and 12 in each group, separately. For the
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evaluation of response and remission to treatment, the Fisher test
was used. The effect of treatment was evaluated by regressive
analysis using the ‘“‘generalized estimating equations” (GEE)
method, with robust standard errors estimation. The model in-
cluded the treatment groups, time of evaluation and the interaction
among them, considering the placebo group as reference for the
treatment, and time as a continuous variable. The autoregressive
correlation (AR-1) was the internal correlation assumed in the
analyses of the MASC (total and subscales) and the CGI variables.
For the C-GAS analysis, equal correlations within each subject
measurements were assumed (exchangeable correlation), as with
AR-1 correlation structure, the model did not fit. The GEE analyses
were also conducted considering fluoxetine as reference to contrast
with clomipramine. Graphic methods were used to show outcome
changes over time (weeks). All analyses were done based on in-
tention to treat. The level of significance was set at «=0.05. The
analyses were performed using software S-PLUS v. 6.2 for Win-
dows (http://lib.stat.cmu.edu/).

Results

Thirty subjects were included, 9 in the group treated with clo-
mipramine, 10 in the group treated with fluoxetine, and 11 in the
control group (placebo). There were three dropouts, two patients
from the fluoxetine group (one for worsening of the clinical con-
dition and one for noncompliance); one patient from the clomi-
pramine group (because of side effects). Statistical analysis of the
demographic characteristics of the three treatment groups was not
performed because of the small sample size. All three groups
showed similar average age: 11.4 in the placebo group, 11.2 in the
clomipramine group, and 11.6 in the fluoxetine group (at baseline).
The percentages of males were 54.5% (n=06) in the placebo group,
50% (n=>5) in the fluoxetine group, and 33.3% (n=3) in the clo-
mipramine group. Concerning the socioeconomic status, subjects
were equally divided in the fluoxetine group (upper/middle class:
50%/n=5; lower class: 50%/n=5), and in the placebo group (up-
per/middle class: 45.4%/n=5; lower class: 45.4%/n=5; missing
data: 1 subject). In the clomipramine group, 14.3% (n=1) were
from the upper/middle class, and 58.7% (n=6) were from the lower
class (missing data: 2 subjects).

In the initial evaluation, all groups showed similarities in rela-
tion to the level of anxiety in all subscales of the MASC (Table 1)
and in the global evaluations — CGI mean scores (placebo: 4.82,
SD: 0.4; clomipramine: 5, SD: 0.7; fluoxetine: 4.9, SD: 0.56) and C-
GAS mean scores (placebo: 58, SD: 6.81; clomipramine: 54, SD:
9.81; fluoxetine: 53.3, SD: 6.78). None of the groups showed high
levels of depressive symptoms, as verified by the CDI mean scores
(placebo: 9.18, SD: 5.03; clomipramine: 10, SD 6.38; fluoxetine:
9.2, SD: 6.44).

Effects of treatment

The three groups showed significant improvements, as observed
in the comparisons of CGI (scale of severity) and C-GAS between
weeks 0 and 12: CGI (placebo, p <0.001/clomipramine, p=0.001/
fluoxetine, p<0.001); C-GAS (placebo, p=0.011/clomipramine,
p=0.001/fluoxetine, p <0.001). There was no significant difference
between weeks 0 and 12 in the CDI, in any of the three groups
(placebo, p=0.079/clomipramine, p =0.143/fluoxetine, p =0.082).

The response rates to the treatment (CGI=1 or 2) were 87.5%
(n=7) in the clomipramine group, 100% (n=238) in the fluoxetine
group, and 77.7% (n=7) in the placebo group. The rates of re-
mission (CGI=1) were 75% (n=06) in the clomipramine group,
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TABLE 1. DESCRIPTION OF THE EVOLUTION OF THE ANXIETY SYMPTOMS IN THE THREE GROUPS, BY MEANS OF THE
MULTIDIMENSIONAL ANXIETY SCALE FOR CHILDREN (MASC) SCcORES — TOTAL AND SUBSCALES IN WEEKS 0 AND 12

MASC scores Clomipramine Fluoxetine Placebo

MASC total score - mean (SD)

Week 0 58.7 (13.14) 56.5 (10.67) 57.09 (15.32)
Week 12 46.2 (16.55) 33.5 (5.52) 47.3 (14.79)

Physical Symptoms Subscale - mean (SD)

Week 0 57.5 (10.38) 56.7 (10.14) 52.7  (9.44)
Week 12 45.5 (12.3) 38.8 (4.22) 423 (9

Harm Avoidance Subscale - mean (SD)

Week 0 42.7 (9.44) 449 (9.84) 459 (11.7)
Week 12 38 (11.83) 35.6 (11.69) 37.6 (12.02)

Social Anxiety Subscale - mean (SD)

Week 0 56.4 (14.17) 60.3 (13.2) 58  (16.14)
Week 12 51 (15.54) 37.7 (3.45)% 54.1 (13.86)*

Separation Anxiety Subscale - mean (SD)

Week 0 66.6 (12.01) 68 (13.54) 65.9 (14.98)
Week 12 54.1 (16.96) 44.8 (8.5) 60.2 (14.21)

Anxiety Disorder Index Subscale (ADI) - mean (SD)

Week 0 54.6 (14.42) 50.4 (10.03) 51.5 (14.48)
Week 12 43.3 (13.0) 29.6 (3.54)** 44.3 (12.93)**

#p=0.039; **p=0.037.

100% (n=8) in the fluoxetine group, and 44.4% (n=4) in the
placebo group, with a significant difference between the fluoxetine
and the placebo groups in the average of remission (p=0.029). In
the comparisons among all groups, performed in the 12th week, a
significant difference was observed favoring the fluoxetine group,
when compared with the placebo group, in the ‘‘social anxiety”
(p=0.039) and ““index of anxiety’” (p=0.037) subscales of the
MASC, and in the C-GAS (p=0.023). Significant differences be-
tween the clomipramine and the placebo groups or between the
fluoxetine and the clomipramine groups were not observed in any
variables studied (Table 1).

In the regressive analysis, a significant effect was observed for
time in all variables. Regarding the effect of the treatment groups,
considering the placebo group as a reference, no significant differ-
ence was found. However, there was a significant interference of the
fluoxetine group in the action of time observed in the variables:
“Total score” (p=0.029), ““social anxiety’’ (p=0.007), and *‘sep-
aration anxiety”’ (p=0.008) subscales of the MASC; and the “CGI -
severity scale” (p=0.003). In the C-GAS, the analysis showed a
significant effect of the fluoxetine group (placebo as a reference),
independent of the time factor (p=0.023), and a significant effect of
group and time interaction (p <0.001). A significant effect was also
observed for this variable in the clomipramine group in the action of
time (p=0.016). There was no significant difference between the
fluoxetine and the clomipramine groups, considering fluoxetine as a
reference. The data in Figure 1 show the results of the regressive
analysis for the “MASC total score,” ‘‘social anxiety,” and “‘sep-
aration anxiety’’ subscales, and for the CGI — severity scale.

Dosages

The average daily doses in week 12 were 118.75 mg for clomi-
pramine, and 35 mg for fluoxetine.
Side effects

The side effects described later in this article were not statisti-
cally analyzed, because of the small number of subjects. They

represent the ones observed more often in each group. In the clo-
mipramine group, 33.3% of the subjects (n=3) reported a feeling of
confusion more often than did subjects in the fluoxetine and pla-
cebo groups. In the fluoxetine group, sedation (66.7%: n=06), ma-
laise (44.4%: n=4), abdominal discomfort (40%: n=4), excessive
salivation (33.3%: n=3), tachycardia (33.3%: n=3), and excessive
sweating (30%: n=3) were more frequently observed than in the
other groups. In the placebo group, there were more frequent re-
ports of sleep disturbances (30%: n=3) and agitation (40%: n=4)
than in the other groups.

Discussion

To our knowledge, this is the first study to compare clomipra-
mine and fluoxetine, antidepressants of distinct classes, with pla-
cebo for the treatment of GAD, SAD, and/or SP in children and
adolescents.

All three groups showed significant improvement of symptoms
after treatment. Interestingly, the placebo group showed an unusual
high rate of response (77.7%), higher than in other studies with
anxious children and adolescents (rates in clinical trials range from
10 to 47% |[Gittelman-Klein and Klein 1971; Research Unit on
Pediatric Psychopharmacology Anxiety Study Group 2001; Rynn
et al. 2001; Birmaher et al. 2003; Beidel et al. 2007; Wagner et al.
2004; Walkup et al. 2008]). The analysis of the data showed similar
treatment response in both the clomipramine and fluoxetine groups,
as no significant differences between them were observed. How-
ever, differently from the initial hypothesis, no significant differ-
ences were observed between the clomipramine and placebo
groups. In some evaluation measures, the fluoxetine group signif-
icantly differed from the placebo group.

In adults, an analysis of the United States Food and Drug Ad-
ministration (FDA) Summary Basis of Approval reports for 11
antidepressants for major depressive disorder (MDD) found that
the magnitude of placebo response was the single most powerful
variable associated with the outcome of an antidepressant trial
(Khan et al. 2003). For studies with placebo response rates <30%,
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the occurrence of a statistically significant effect favoring drug was
close to 3 in 4. In contrast, when placebo response rate was >30%,
only 1 in 5 antidepressants showed significant separation. A review
of controlled trials of psychotropic drugs for children and adoles-
cents with internalizing disorders found that, as in adults, the
magnitude of placebo response was the most powerful predictor of
the outcome of a trial, rather than the response of the active treat-
ment itself (Cohen, et al. 2010). This makes sense, considering the
wide variation in the percentage of responders to active compounds
in most studies with children and adolescents with internalizing
disorders: 36-71% (MDD), 21-65% (OCD), and 56-91% (AD)
(Bridge et al. 2007). Therefore, the ‘‘success’ of a trial is more
dependent on the placebo response. Indeed, the absence of differ-
ence between clomipramine and placebo in the present study was,
probably, because of the high placebo response, which, ultimately,
influenced the outcome of this trial.

Many aspects could have influenced the high placebo response.
First, the frequent assessments of the subjects, despite psycho-
therapeutic interventions have been avoided during all clinical
appointments. Also, participation in a clinical trial, itself, may have
a therapeutic benefit, through educational support about the dis-
order, frequent and structured meetings with professionals, and the
expectation of an effective treatment that a clinical trial may bring.
The quality of the physician—patient relationship may influence the
placebo effect as well. Professionals who show confidence in
treatment and caring for patients seem most likely to influence a
placebo effect (Sandler 2005). In a meta-analysis of 24 clinical
trials, in which active treatment was CBT for treating anxiety

Comparison through regressive analysis among the clomipramine, fluoxetine, and placebo groups for the variables “‘total
social anxiety,”” and ‘‘separation anxiety’’ subscales of the Multidimensional Anxiety Scale for Children (MASC); and the

disorders (GAD, SAD, SP, simple phobia, and panic disorder) in
children and adolescents, In-Albon and Schneider (2007) reported
data from two studies that included psychoeducation on anxiety as a
control group condition. This procedure showed equal efficacy
when compared with active treatment. These results could suggest
that improvement in symptoms of AD in children and adolescents
can be achieved purely with psychoeducation on anxiety. There-
fore, the information about AD provided in our clinical trial (with
no encouragement or instructions to exposure/response preven-
tion to feared situations) may have contributed to the high placebo
response.

Furthermore, the present study included subjects diagnosed
primarily with one or more anxiety disorders without clinically
significant comorbidities, which may also have influenced the
placebo response, as the rate of improvement caused by the placebo
effect varies in different psychiatric diagnoses. In outpatients
treated for depression or anxiety, antidepressants and anxiolytics
fail to demonstrate superiority over placebo 50% of the time,
whereas 30-50% of patients improve with placebo (Khan et al.
2002). Khan and colleagues (2005) evaluated the placebo response
in different psychiatric disorders (psychosis, OCD, GAD, major
depression, post-traumatic stress disorder, and panic disorder).
Heterogeneity was observed in the placebo response, as well as in
the drug response among the various disorders. The difference in
response between drug and placebo groups was greater in OCD and
psychosis. The authors suggested that the placebo response might
be related to the subjective distress of patients, and those who have
greater insight about their illness (as in depressive and anxiety
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disorders) would have a greater chance of response to nonspecific
treatments.

By contrasting the sample of the present study with samples of
children and adolescents with anxiety disorders from other trials,
the presence of possible cultural and socioeconomic differences
could have also played a role in the higher placebo response ob-
served. A review by Cohen and colleagues (2010) found a strong
negative correlation between the percentage of Caucasian patients
and the magnitude of the placebo response, that is, the more Cau-
casian patients, the lower the placebo response. The authors hy-
pothesized that this association could be related to socioeconomic
variables, such as low socioeconomic status and early life adver-
sities, which are risk factors for internalizing disorders. In addition,
they observed that the expectations of medication treatment may be
different across cultural /ethnic/racial groups, leading to differ-
ences in response to placebo. In our study, ~50% of the sample
was from the lower socioeconomic class, contrasting with other
trials, in which most of subjects were from the middle class (Re-
search Unit on Pediatric Psychopharmacology Anxiety Study
Group 2001; Birmaher 2003; Beidel 2007; Walkup 2008).

Excluding trials on pediatric OCD, the studies with tricyclic
antidepressants for AD in children and adolescents, most of them
with imipramine, have shown controversial results (Gittelman-
Klein and Klein 1971; Klein et al. 1992; Bernstein et al. 2000). The
only placebo-controlled clinical trial to evaluate clomipramine in
children and adolescents with school refusal also showed similarity
between its clinical response and the one observed with placebo
(Berney et al. 1981). In this study, subjects may have taken sub-
doses, as only low doses of clomipramine (40-75 mg/day) were
used. Moreover, the trial included subjects with rather compre-
hensive diagnoses: Neurotic disorders with school refusal, which
included subjects with anxiety, sensitivity, obsessive-compulsive
phenomena, phobias, somatic symptoms, hypochondriasis, or
hysterical symptoms. In contrast, in the present study, doses of
clomipramine used were higher (mean dose: 118.75 mg/range: 25—
175 mg) and well tolerated. Additionally the inclusion criteria were
stricter, with only subjects with specific anxiety disorders (ac-
cording to American Psychiatric Association, Diagnostic and
Statistical Manual of Mental Disorders, 4th ed. [DSM-1V] diag-
nostic criteria [American Psychiatric Association 1994]). Despite
these methodological differences, the clomipramine group did not
differ from the placebo group.

The regressive analysis has not shown the fluoxetine group to
have a statistically better effect than the placebo group for most of
measurements. A group effect was observed by modifying the ef-
fect of time (in some of the primary measures of evaluation), which
suggests that the presence of the medication influenced an im-
proved response in those individuals. Although these results are in
line with the findings of the literature that shows the efficacy of the
SSRI for the treatment of AD in children and adolescents (Research
Unit on Pediatric Psychopharmacology Anxiety Study Group 2001;
Rynn et al. 2001; Birmaher et al. 2003; Wagner et al. 2004; Walkup
et al. 2008), they are less robust. Again, the high placebo response
found in our trial has probably influenced these results.

Limitations

The main limitation of this study is related to the restricted
number of participants, which prevents generalization of the re-
sults. The difficulty of enrolling subjects within the strict inclusion
criteria adopted was the main reason for the small sample size
of this study. Nonetheless, among the subjects who met DSM-IV
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diagnostic criteria for one or more AD and were eligible for the
study, some subjects were not able to follow the protocol, for
various reasons: Some subjects’ parents did not allow them to take
medications; it was impossible for some subjects (or parents) to
attend weekly appointments; loss of contact with some other sub-
jects; and, finally, four of these individuals showed significant
improvement after being considered eligible for the trial during the
initial evaluation process (before the beginning of treatment), and,
therefore, they no longer met inclusion criteria to be randomized to
the study. If, on the one hand, the fact of excluding psychiatric and
neurological comorbidities has been an advantage of studying the
effects of particular drugs on ADs, on the other hand, it has become
more difficult to obtain a more robust sample, thus limiting the
extension of the findings to populations of children and adolescents
with ADs.
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