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Major depressive disorder is a common, chronic, recurring, and disabling illness in children and adoles-
cents. Epidemiologic data suggest that the mean age at onset for depression is becoming younger. Antide-
pressants are widely used in pediatric patients despite a relatively small evidence base from randomized,
controlled studies. Compared with the adult population, there are very few controlled studies of antidepres-
sants in children and adolescents, and the studies that have been conducted do not unambiguously demon-
strate efficacy. These findings in general are contrary to clinicians’ experiences with antidepressants in this
population. The different factors associated with the outcome of antidepressant studies in children and ado-
lescents are reviewed. Developmental issues in pediatric patients, such as age of puberty and maturity of
neural circuitry, are considered in the context of failed clinical trials. Review of existing controlled trials
demonstrates a wide variety in study methodology. Factors such as the study location, methods of patient
recruitment, small sample sizes, inclusion/exclusion criteria, study design, and choice of outcome measures
all influence the ability of a study to detect differences between an antidepressant and placebo. In the current
atmosphere of increased concern about antidepressant side effects, including suicidality, it is increasingly
important that clinicians who treat depressed children and adolescents make informed therapeutic decisions

based on data from well-controlled clinical trials.

M ajor depressive disorder is a common illness in
children and adolescents, and secular rates are be-

lieved to be increasing.'” Prevalence rates of major de-
pressive disorder in children range from 0.4% to 2.5%.*
The lifetime prevalence rate of 15.3% for adolescents is
similar to the lifetime prevalence rate of 16.2% in adults,'’
which suggests that major depressive disorder may begin
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in adolescence. The mean age at onset of major depressive
disorder has become progressively younger. In a study
conducted over 10 years ago, the age at onset was 11.6
years for children born in 1969 or 1970, but 9.9 years for
children born from 1973 to 1975.

Major depressive disorder in children and adolescents
is a chronic disorder. Episodes of major depressive disor-
der often persist for up to 9 months, which is the duration
of a single school year.” As in adults, child and adolescent
depression is frequently recurrent, with 70% of patients
experiencing a recurrence of major depressive disorder
within 5 years of the initial episode.®® A substantial minor-
ity of patients with major depressive disorder (20% to
40%) eventually are diagnosed with bipolar disorder.”'

Major depressive disorder is a serious illness and is
associated with increased suicide risk, dysfunctional so-
cial and family relationships, underachievement or failure
in school, comorbid anxiety disorders, tobacco use, sub-
stance/alcohol abuse, and teen pregnancy.' Development
of newer antidepressants, such as the selective serotonin
reuptake inhibitors (SSRIs), selective norepinephrine re-
uptake inhibitors, and others, has broadened the choices
of pharmacologic treatment for children and adolescents
with major depressive disorder. However, evidence from
clinical studies of efficacy in this population falls far short
of ideal.”” This article reviews the developmental pro-
cesses in major depressive disorder and examines the
available data from clinical studies of antidepressant treat-
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ment of major depressive disorder in children and adoles-
cents. Factors contributing to the outcome of antidepres-
sant studies in this population are considered.

CHILDHOOD DEVELOPMENT
AND MAJOR DEPRESSIVE DISORDER

There is relative phenomenological continuity of major
depressive disorder with development. Depression in chil-
dren and adolescents is genetically and familially trans-
mitted and appears to be similar to depression in adults
with regard to clinical presentation and longitudinal
course.'*!* One particularly salient issue pertaining to de-
velopmental processes and major depressive disorder re-
lates to puberty. Rates of depression in prepubertal boys
and girls are equivalent and increase with age for both
sexes. However, the relative rates of depression change
dramatically at puberty and beyond, when girls are twice
as likely to have depression as boys, with a female:male
ratio of 2:1 at this stage of the life cycle."

The increased prevalence of major depressive disorder
in girls is related to puberty (i.e., Tanner stage), not
to chronological age, which has implications for the pre-
sentation and course of the disorder.'® Increased rates of
depression in pubertal girls are very probably related to
changes in levels of reproductive hormones as has been
suggested by Angold and associates'” and others. How-
ever, changes in the hormonal milieu, including fluctuat-
ing levels of gonadal hormones and growth hormone, may
not be the only factors that contribute to increased rates of
depression in pubertal girls.

The mean age at menarche is decreasing, particularly in
developed countries.'®!? A review of large cross-sectional
studies in the United States reported that 50% of girls
achieve Tanner breast stage 2 by 9 to 10 years of age.”
Ethnic differences are important in the age at onset of pu-
berty. The findings of a cross-sectional study of more than
17,000 girls demonstrated that 48.3% of African American
girls reach Tanner stage 2 by 8 years of age compared with
14.7% of white girls of the same age.” The severity of
depressive symptoms may also be related to menarche.
Young, sexually mature girls experience more pronounced
dysphoric symptoms compared with girls who are older
at menarche.?"*> An 8-year-old girl who is physically ma-
ture may be less well equipped to cope with the social and
interpersonal pressures associated with sexual maturity
than a 14-year-old girl. There is a general increase in risk-
taking and novelty-seeking with sexual maturation.” Ear-
lier puberty also is associated with an earlier age at onset
of tobacco use, alcohol use, and sensation-seeking.***
Thus, vulnerability to depression in adolescents, particu-
larly girls, is probably related to the combined influences
of heritable traits, sexual maturation, neuroendocrine ef-
fects of fluctuating reproductive hormones, support sys-
tems, life stressors, and gender socialization.”>*
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Correlates of neurobiological function also demon-
strate developmental pathways. Despite similarities in the
course of illness, clinical presentation, and some neu-
robiological findings, there are significant discrepancies
between the depression that occurs in children and ado-
lescents and that observed in adults. For example, some
neurobiological correlates in children and adolescents dif-
fer from those in adults, as do the patterns of response
to antidepressant treatment. Depressed children and ado-
lescents differ from adults with depression on a number
of neurobiological measures of hypothalamic-pituitary-
adrenal axis function, as reviewed by Kaufman and col-
leagues.”” Depressed adults often demonstrate basal corti-
sol hypersecretion, but studies of children and adolescents
with depression®’ have not reported this finding. Similarly,
depressed adults have been shown to exhibit basal cortisol
hypersecretion and blunted corticotropin secretion follow-
ing administration of corticotropin-releasing hormone.?”’
However, studies in depressed children and adolescents
failed to reproduce the findings from adult populations.?’

The tricyclic antidepressants (TCAs) are not effective
in the treatment of depression in children and adoles-
cents.”® In contrast, the SSRIs, which primarily exert ac-
tivity on the serotonergic system, have been shown to have
somewhat greater efficacy than the TCAs in children and
adolescents.”®? Nonetheless, high rates of treatment re-
sponse to the SSRIs have not been demonstrated consis-
tently across studies.

Neural pathways that are implicated in the pathophysi-
ology of depression mature at different rates. For example,
maturation of serotonergic systems in the prefrontal cortex
reaches adult levels by 6 months of age in nonhuman pri-
mates,’' which translates to approximately 6 years of age
for human children.”” However, maturation of noradren-
ergic and dopaminergic synthesis and circuits occurs at a
slower rate, continuing through puberty for noradrenergic
systems and adulthood for dopaminergic systems.*? There
are complex interactions between neural systems, repro-
ductive hormones, and stress-related hormones that regu-
late behavioral affect. The developmental trajectory of
these important neurobiological systems may underlie the
failure of noradrenergic therapies (e.g., TCAs) as antide-
pressant treatments and the somewhat greater, albeit still
suboptimal, responses seen with serotonergic agents.”
Longitudinal studies that include measures of neurobio-
logical correlates and treatment response in depressed
children and adolescents will enable a better understand-
ing of the role of these developmental processes in the dif-
ferences between depression in youngsters and adults.

ANTIDEPRESSANT TRIALS IN
CHILDREN AND ADOLESCENTS

Progress in the treatment of depression in adults has
far outpaced that in children and adolescents. In the last 2
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decades of the 20th century, there were more than 200
placebo-controlled trials of antidepressants in adults with
depression. However, during that same period of time,
only 12 placebo-controlled trials in depressed children and
adolescents were published,” and a substantial majority of
trials did not demonstrate high rates of efficacy.

Why is it that the controlled studies of antidepressants
in children and adolescents with major depressive disorder
have failed to show efficacy? For purposes of this discus-
sion, efficacy is defined as statistically significant separa-
tion from placebo. Antidepressant trials are associated
with high rates of placebo response.*® It has been suggest-
ed that the methodologies used in clinical trials are inad-
equate to ensure unbiased double-blind conditions, which
results in an inability to detect true differences between
antidepressants and placebo.**

Double-blind, placebo-controlled trials*****' of TCAs
in the treatment of depressed youths have not demon-
strated superiority of TCAs over placebo. To date, the
only class of antidepressant medications that has demon-
strated superiority to placebo in the treatment of depres-
sion in children and adolescents is the SSRIs. Therefore,
SSRIs are considered first-line treatment for depression in
youths.*

Positive Trials

Fluoxetine is the only antidepressant medication
that has U.S. Food and Drug Administration (FDA) ap-
proval for the treatment of depression in youths.** There
have been 3 double-blind, placebo-controlled trials**
that demonstrated the superiority of fluoxetine to placebo
in the treatment of youths with major depression. There is
1 positive study*’ of citalopram for the treatment of major
depression in 174 child and adolescent outpatients. As
early as week 1, significantly more of the citalopram-
treated patients compared with placebo-treated patients
showed improvement in the Children’s Depression Rating
Scale-Revised (CDRS-R) score.*’” The efficacy of sertra-
line was evaluated in a prospectively defined combined
analysis of 2 identical multicenter, double-blind, placebo-
controlled studies of 376 children and adolescent outpa-
tients with major depression.”® There was a statistically
significant difference between the sertraline and placebo
groups in change in CDRS-R score from baseline to
endpoint.

Negative Trials

There have been 3 multicenter studies***-*° (275, 206,
and 286 youths, respectively) of the efficacy and safety of
paroxetine for the treatment of youths with major depres-
sion, all of which were negative on the primary outcome
measure. In a European double-blind, placebo-controlled
trial that included both inpatient and outpatient adoles-
cents with major depression, citalopram was not statisti-
cally superior to placebo.”’ Escitalopram was shown not
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to be significantly superior to placebo in a multicenter,
double-blind, placebo-controlled trial of 264 children and
adolescents with major depression.*

There have been 2 multicenter, double-blind, placebo-
controlled studies of venlafaxine for the treatment of ma-
jor depression in 165 and 201 child and adolescent outpa-
tients, respectively, both of which were negative on the
primary outcome measure of change in CDRS-R scores
from baseline to endpoint.”® Two multicenter trials of nefa-
zodone for the treatment of major depression, 1 in adoles-
cents and 1 in children and adolescents, did not demon-
strate the superiority of nefazodone to placebo in the
primary outcome measure of change from baseline to end-
point in the CDRS-R score.** There have been 2 multicen-
ter, double-blind, placebo-controlled trials of mirtazapine
for the treatment of 126 and 133 youths, respectively.”!
There was no statistically significant difference between
mirtazapine and placebo in the primary efficacy measure
of change from baseline to endpoint in the CDRS-R score
for either of these studies.

Suicidality and Antidepressants

The FDA issued a Public Health Advisory® based on
a combined analysis of short-term, placebo-controlled
trials of 9 antidepressant medications in children and
adolescents with major depressive disorder, obsessive-
compulsive disorder, or other psychiatric disorders. It was
found that the risk of suicidality (suicidal thinking and
behavior) was 4%, which was twice the placebo risk of
2%. There were no suicides in any of these studies. The
FDA directed manufacturers to add a black box warning to
the health professional label of antidepressant medications
to describe the increased risk of suicidal thoughts and be-
havior in children and adolescents treated with antidepres-
sant medications and to emphasize the need for close
monitoring of these patients.* This black box warning ap-
plies to all antidepressants, whether or not they have been
studied in children and adolescents.

Both the American Psychiatric Association® and the
American Academy of Child and Adolescent Psychiatry®®
raised objections to the black box warning because of
concern that it may result in a reduction of appropriate
prescribing for youths who would benefit from antidepres-
sant treatment. Recently, the American Psychiatric Asso-
ciation and the American Academy of Child and Adoles-
cent Psychiatry in consultation with a national coalition
of concerned parents, providers, and professional asso-
ciations published information for patients and families
as well as for physicians on the use of medications
in treating childhood and adolescent depression.® The
ParentsMedGuide provides advice to parents regarding
treatment decisions for their children with depression, and
the PhysiciansMedGuide provides clinical data about the
FDA'’s black box warning regarding antidepressants in
youths.
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Methodological Issues in Antidepressant Trials

Researchers and clinicians who treat children and ado-
lescents with major depressive disorder are frustrated by
the findings of the existing antidepressant trials. Based on
clinicians’ experience in the field, the SSRIs offer many
benefits to depressed pediatric patients, but the trials do
not, thus far, provide unequivocal support for the use of
these agents. In the current environment of caution about
antidepressant side effects, there is a real need to base
treatment decisions on data from well-designed studies.
The discrepancy between clinical experience and findings
of randomized, controlled studies provides a rationale for
a reexamination of the existing clinical trials and consider-
ation of possible reasons why some non-tricyclic antide-
pressants have not been shown to be effective treatment of
major depressive disorder in children and adolescents.

There are some issues of semantics that are important
to consider when discussing trial outcome. A failed trial
is one that, for a variety of methodological reasons, is not
able to show differences between treatment arms when in
fact actual differences exist. In other words, the trial fails
to demonstrate real differences between treatments. A
failed trial is distinct from a negative trial. In a negative
trial, study design is adequate to show between-group dif-
ferences, and the investigational drug is proven to be
no more effective than placebo and/or less effective than
standard therapy. Because of the high placebo response
rates in a disorder such as major depressive disorder, a
valid design for testing efficacy of a new antidepressant is
a 3-arm, active-comparator study.® In a 3-arm study, the
new drug is compared with both placebo and an antide-
pressant of proven efficacy (i.e., an active comparator). If
an active comparator arm is not included in the study and
the new drug is not shown to be superior to placebo, it can-
not be concluded that the drug is ineffective, particularly
when rates of placebo response are high.

There are a number of methodological features that
could be altered to maximize antidepressant-placebo dif-
ferences and avoid a failed trial. For purposes of this dis-
cussion, it is assumed that the SSRIs are effective treat-
ments of major depressive disorder in children and
adolescents. Clinical trial methods are not standardized,
and factors such as site selection, patient recruitment,
inclusion/exclusion criteria, study design, and outcome
measures all affect the findings.

Site selection. The selection of the clinical sites where
studies are conducted can be an important contributor to
outcome. Some of the relevant variables associated with
site selection include the overall number of sites, the num-
ber of patients per site, the nature of the site (e.g., aca-
demic center, commercial trial organization, community
or general hospital), and the expertise of the staff at the
sites. Examination of the fluoxetine,**° paroxetine,****°
and sertraline®® studies reveals that the number of patients
per site and the type of site may have contributed to the
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overall drug-placebo differences. For example, the flu-
oxetine study by Emslie and associates* of 96 patients
was conducted at a single academic medical center (i.e.,
96 patients/site), and the SSRI-placebo difference in the
percentage of patients with Clinical Global Impressions-
Improvement scale (CGI-I) scores of 1 or 2 was 23%. The
paroxetine study by Keller and colleagues®® of 275 patients
was conducted at 12 academic sites in the United States
and Canada (i.e., 23 patients/site), and the SSRI-placebo
difference in the percentage of patients with CGI-I scores
of 1 or 2 was 17%. The sertraline study by Wagner et al.*®
enrolled 376 patients at 53 academic and community
practice settings in the United States, Canada, and Central
America (i.e., 7 patients/site) and showed a drug-placebo
difference in percentage of patients achieving a CGI score
of 1 or 2 of 10%.

Patient recruitment. Selection bias is another important
factor that can influence the outcome of a clinical trial.
Adolescent patients who are recruited from advertisements
have been shown to achieve higher response rates to
psychosocial treatment of depression than patients who
were recruited by clinician referral,®’ possibly because the
latter group may represent a subpopulation with more
complicated, chronic, or treatment-refractory illness.

Inclusion/exclusion criteria. There is a strong clinical
impression that the characteristics of the patient sample in
antidepressant trials influence the observed response to
treatment. Unfortunately, this hypothesis has not been
studied. There is a suggestion in the literature that children
and adolescents with less severe depression and shorter
depressive episodes may have higher rates of placebo re-
sponse than those with more severe or more persistent
depression. Secondary analyses of existing databases in
which treatment response is compared with severity or
chronicity would be informative. It remains to be deter-
mined if clinical trials that limit enrollment to patients with
more chronic or severe forms of illness (i.e., a baseline
CDRS-R score of 45 or greater) will demonstrate a more
robust difference between drug and placebo.

One important way in which clinical trials vary is the
exclusion of certain comorbid disorders. Patients with sui-
cidal behavior or serious psychiatric comorbidities, includ-
ing bipolar disorder, substance use disorders, attention-
deficit/hyperactivity disorder (ADHD), and personality
disorders, are typically excluded from most randomized,
controlled trials. There is greater variability among trials
in patients with other, less serious disorders, such as anxi-
ety disorders, eating disorders, and ADHD. A secondary
analysis of the adolescent study of paroxetine, imipramine,
and placebo®® was conducted to determine the association
of comorbid ADHD and placebo response. The findings of
this post hoc analysis revealed that adolescents in this
sample with comorbid ADHD had lower rates of response
regardless of treatment assignment. In this population,
ADHD was not associated with a higher rate of placebo
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response.® In addition, patients who are currently being
treated with psychoactive agents or psychotherapy are
often excluded from enrollment.

Study design. As would be expected, a number of ele-
ments of clinical study design affect the ability of the trial
to minimize placebo response and uncover differences be-
tween treatments. One factor that has been employed, al-
beit inconsistently, across studies in an attempt to decrease
rates of placebo response is the pre-trial placebo run-in
period during which eligible patients receive placebo in
an open or blinded fashion. In the positive fluoxetine stud-
ies,*** the duration of the observation period was 3
weeks, which included a 1-week, single-blind placebo
run-in. Patients who continued to fulfill diagnostic criteria
for depression and did not exhibit evidence suggestive of a
placebo response at the end of the 3-week period were
randomly assigned to the trial.**** The diagnostic observa-
tion period lasted 1 to 2 weeks in the paroxetine study, but
no placebo run-in was employed.*® In the 2 negative ven-
lafaxine studies, patients underwent a 1- or 2-week,
single-blind placebo run-in without a diagnostic observa-
tion period.*

The duration of the treatment period is another impor-
tant element of study design. Studies that are of an insuffi-
cient duration will fail to detect between-group differ-
ences because patients may not have fully responded. The
second fluoxetine study45 assessed remission, which was
defined as a CDRS-R score of 28 or lower, at the 8-week
endpoint. Although the rates of remission for fluoxetine
(41%) were significantly greater than for placebo (20%;
p <.01) at endpoint, many patients remained ill.** It is
not known if a longer period of treatment would have re-
sulted in greater rates of remission. The optimal duration
of therapy needed to determine differences between drug
and placebo in depressed children and adolescents is not
known.

There are no randomized, controlled, fixed-dose stud-
ies of SSRIs in depressed children and adolescents. The
available studies either evaluate a single dosage level or
titrate the dose to a predetermined maximum level. Thus,
it is not known if the SSRIs are being administered in opti-
mal doses, particularly for children. Fixed-dose studies
that compare low doses, such as 5 mg of paroxetine or
50 mg of sertraline, with higher doses would also be valu-
able in assessing the relationship between negative trial
outcome and premature study discontinuation due to ad-
verse effects. In the sertraline trial,*® dropout rates due to
adverse effects were 9% for patients in the sertraline
group and 3% for placebo-treated patients. Of the 17 pa-
tients in the sertraline group who were withdrawn from
the trial because of side effects, 13 were children,*® sug-
gesting that the dose may have been too high for this
age group. Dose-finding studies that would inform the de-
sign of future trials as well as clinical practice are clearly
needed.
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Outcome measures. Outcome measures should be
child-based. Studies that have been designed in recent
years generally use the CDRS-R, which has become the
standard rating scale for studies of child and adolescent
depression. In contrast, the Hamilton Rating Scale for De-
pression (HAM-D) was developed for use in an adult
population. The paroxetine study,*® which was designed
before the CDRS-R became accepted as the standard, uti-
lized the HAM-D. In this study, the percentage of patients
who were responders on the CGI-I was significantly
higher in the paroxetine group (67%) than in the placebo
group (48%; p=.02), but mean HAM-D total scores
at endpoint were not significantly different (p=.13).%
In addition, the second fluoxetine study45 demonstrated
significant differences between fluoxetine and placebo
on the CDRS-R (p<.001) and Montgomery-Asberg
Depression Rating Scale (p=.02), but no differences
on the Hamilton Rating Scale for Anxiety (p =.115).*
These findings suggest that the Hamilton rating scales
may be less sensitive than other outcome measures in
children and adolescents. Other factors that may affect
the ability of a study to demonstrate differences between
treatments include the use of cutoff scores versus change-
from-baseline scores and the definition of criteria for
response and remission.

CONCLUSION

Childhood and adolescent depression is a serious ill-
ness with possible long-term sequelae. The introduction
of the SSRIs has resulted in some degree of improvement
in the treatment of depression in this population, but re-
sponse rates are far less than ideal. Overall, the results of
available clinical trials are disappointing. There are many
different and valid reasons why the literature does not re-
flect what many clinicians recognize, which is that the
SSRIs and other newer antidepressants are of benefit to
many children and adolescents with depression.

Children and adolescents can be a difficult population
to recruit and retain in clinical studies. Generally, studies
that have failed to demonstrate a difference between drug
and placebo have had high placebo response rates. This
appears to be more evident in children than in adoles-
cents. Dose-finding studies are urgently needed. In addi-
tion, studies should include comparisons with both active
treatment and placebo arms. A sufficient number of pa-
tients should be enrolled in order to detect a difference
between drug and placebo. In the future, studies should
include age-appropriate and developmentally appropriate
rating scales as well as measures of quality of life, school
performance, peer and family relationships, and effect on
comorbid conditions and substance use and abuse.

Drug names: citalopram (Celexa and others), escitalopram

(Lexapro), fluoxetine (Prozac and others), imipramine (Tofranil and
others), mirtazapine (Remeron and others), nefazodone (Serzone and
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others), paroxetine (Paxil, Pexeva, and others), sertraline (Zoloft),
venlafaxine (Effexor).
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