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AJOR DEPRESSIVE DISOR-

der (MDD) occurs not

only in adults but also in

children and adoles-
cents.'!! Prevalence rates of up to 3%
in children and 8% in adolescents have
been reported,’ and the lifetime preva-
lence rate for depression in youths aged
15 to 18 years has been estimated at
14% to 15%,"? which is comparable with
that in adults."” In general, the clinical
course of the disease is similar in pe-
diatric and adult patients, although
there is some evidence that early-
onset MDD may represent a more per-
nicious form of the disease.*!* Pa-
tients diagnosed as having MDD during
childhood or adolescence face a 2- to
4-fold greater risk of developing de-
pression as young adults than do chil-
dren or adolescents without MDD.'*!¢

For editorial comment see p 1091.
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Context The efficacy, safety, and tolerability of selective serotonin reuptake inhibi-
tors (SSRIs) in the treatment of adults with major depressive disorder (MDD) are well
established. Comparatively few data are available on the effects of SSRIs in depressed
children and adolescents.

Objective To evaluate the efficacy and safety of sertraline compared with placebo
in treatment of pediatric patients with MDD.

Design and Setting Two multicenter randomized, double-blind, placebo-
controlled trials were conducted at 53 hospital, general practice, and academic cen-
ters in the United States, India, Canada, Costa Rica, and Mexico between December
1999 and May 2001 and were pooled a priori.

Participants Three hundred seventy-six children and adolescents aged 6 to 17 years
with Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition-defined
MDD of at least moderate severity.

Intervention Patients were randomly assigned to receive a flexible dosage (50-200
mg/d) of sertraline (n=189) or matching placebo tablets (n=187) for 10 weeks.

Main Outcome Measures Change from baseline in the Children’s Depression Rat-
ing Scale-Revised (CDRS-R) Best Description of Child total score and reported ad-
verse events.

Results Sertraline-treated patients experienced statistically significantly greater im-
provement than placebo patients on the CDRS-R total score (mean change at week
10, -30.24 vs —25.83, respectively; P=.001; overall mean change, -22.84 vs -20.19,
respectively; P=.007). Based on a 40% decrease in the adjusted CDRS-R total score
at study end point, 69% of sertraline-treated patients compared with 59% of placebo
patients were considered responders (P=.05). Sertraline treatment was generally well
tolerated. Seventeen sertraline-treated patients (9%) and 5 placebo patients (3%) pre-
maturely discontinued the study because of adverse events. Adverse events that oc-
curred in at least 5% of sertraline-treated patients and with an incidence of at least
twice that in placebo patients included diarrhea, vomiting, anorexia, and agitation.

Conclusion The results of this pooled analysis demonstrate that sertraline is an ef-
fective and well-tolerated short-term treatment for children and adolescents with MDD.
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The social and economic costs asso- Author Affiliations, Financial Disclosures, and the Ser-

ciated with pediatric MDD are high and
may carry over into adulthood, includ-
ing more frequent hospitalizations and
lower educational and earning poten-
tial.**!>17 In addition, a quarter of ado-
lescents with MDD develop substance
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abuse disorders’ and approximately half
attempt suicide at some time during
their lives. Among children with MDD,
there is a 4- to 5-fold higher lifetime risk
of suicide attempt than in healthy con-
tr015.14’15’18

Despite the costs and prevalence of
the disorder, MDD is frequently un-
derdiagnosed and inadequately
treated.' For pediatric patients, this
problem has been compounded by the
discouraging results of early psycho-
pharmacological studies, in which tri-
cyclic antidepressants were consis-
tently found to be no more effective
than placebo in treating depressed
youths.?® On the basis of their good
safety profile and established efficacy
in treatment of adults with MDD, se-
lective serotonin reuptake inhibitors
(SSRIs) are routinely cited as the best
available treatment option for de-
pressed children and adolescents.*!**
Empirical evidence of the effective-
ness of SSRIs in this patient popula-
tion has been limited, however. Sev-
eral small uncontrolled trials of
SSRIs****® and a single-center (N=96)
placebo-controlled trial of fluox-
etine” have suggested efficacy. Pub-
lished reports of 2 large multicenter,
placebo-controlled studies of fluox-
etine®® and paroxetine® also reported
favorable results, but statistical signifi-
cance was not achieved for their pri-
mary end points.

Encouraging results have been re-
ported in 3 small, open-label studies of
sertraline in adolescents with MDD?**3*
and in a retrospective chart review of
pediatric patients.*” Herein, we report
the pooled results of 2 identically de-
signed, concurrently conducted 10-
week international, multicenter, ran-
domized, double-blind, placebo-
controlled, parallel-group trials of
sertraline vs placebo in children and
adolescents with MDD.

METHODS

Study Participants

Participants were outpatients aged 6 to
17 years who met the diagnostic crite-
ria for MDD, as defined in the Diagnos-
tic and Statistical Manual of Mental Dis-
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orders, Fourth Edition (DSM-IV)! and as
determined by the Kiddie Schedule for
Affective Disorders and Schizophre-
nia for School-Age Children—Present
and Lifetime Version (K-SADS-PL).3¢
For study entry eligibility, these diag-
nostic criteria had to be met at the first
and third visits during a 2-week screen-
ing period and the current episode of
major depression had to be of at least
6 weeks’ duration. At all 3 visits dur-
ing the screening period, patients were
required to have a Children’s Depres-
sion Rating Scale-Revised (CDRS-R)
score of at least 45°7%® and a Clinical
Global Impression of Severity of Il1-
ness (CGI-S) rating of at least 4, in-
dicating at least moderate severity of ill-
ness. Exclusion criteria included
current, primary, DSM-IV—defined di-
agnosis of attention-deficit/hyperactiv-
ity disorder, conduct disorder, obses-
sive-compulsive disorder, or panic
disorder; history of bipolar disorder; any
current psychotic features; and his-
tory of psychotic disorders or autistic
spectrum disorders. Patients who had
previously attempted suicide or who
were judged to pose a significant sui-
cidal or homicidal risk were also ex-
cluded. Patients were also excluded if
screening electrocardiographic or labo-
ratory test results, vital signs, or body
weight were clinically significantly out-
side the normal range. Other exclu-
sion criteria included a positive serum
B-human chorionic gonadotropin preg-
nancy test (among girls aged 12-17
years) at the second screening visit, pre-
vious enrollment in a sertraline study,
medical contraindications to treat-
ment with SSRIs, and history of fail-
ure to respond to a clinically adequate
dosing regimen of an SSRI. Patients
were required to be free of psycho-
tropic medication (with the exception
of diphenhydramine or chloral hy-
drate as sleep aids) for at least 2 weeks
(at least 4 weeks for fluoxetine) prior
to initiation of double-blind study drug
treatment.

Study Design

The 2 trials, developed in response to
a US Food and Drug Administration
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(FDA) written request, were identi-
cally designed and were conducted at
53 hospital, general practice, and aca-
demic centers in the United States, In-
dia, Canada, Costa Rica, and Mexico.
Participation in the study was based on
inspection of the study site by 1 of the
authors (C.W.) or a designate. Crite-
ria for investigator participation in-
cluded but was not limited to previ-
ous experience with multicenter
research trials, expertise in pediatric
psychiatry, and a clear understanding
of Good Clinical Practices, as outlined
in the US Code of Federal Regula-
tions. Additionally, study conduct was
reviewed at investigators’ meetings, and
all investigators who conducted inter-
views using the CDRS-R were re-
quired to first pass a certification test.
During the study, all sites were regu-
larly monitored. When necessary, ad-
ditional training regarding comple-
tion of study documents, retention of
source documents, and conduct of rat-
ings was provided on a personal level.
All data collected were reviewed for er-
rors in formatting and for inconsis-
tency.

Enrollment began in December 1999
and follow-up ended in May 2001. Both
trials were approved by institutional re-
view boards or ethics committees for
each study center. Informed assent or
written permission of the child or ado-
lescent and written informed consent
of at least 1 parent or legal guardian
were obtained.

The trials began with the 2-week pre-
treatment screening period. During
these screening visits, diagnosis of MDD
was confirmed using the K-SADS-PL
and clinical history and symptom se-
verity was assessed using the CDRS-R
and CGI-S. Physical and laboratory
evaluations were performed at the sec-
ond screening visit. At the third screen-
ing visit (baseline), patients who re-
mained eligible for study entry were
randomly assigned to double-blind re-
ceipt of either sertraline or matching
placebo for 10 weeks in a 1:1 ratio us-
ing a computer-generated randomiza-
tion code. To ensure that each treat-
ment group included similar numbers
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of younger and older children, pa-
tients were stratified into 2 age groups:
children (aged 6-11 years) and adoles-
cents (aged 12-17 years). Study drug
was packaged in identical blister packs
containing 25-mg and/or 50-mg ser-
traline tablets or matching placebo. For
all patients, treatment was initiated at
a dosage of 25 mg/d for the first 3 days
and was continued at a dosage of 50
mg/d through the end of the second
week. Thereafter, in the absence of
dose-limiting adverse events, the dos-
age could be flexibly titrated upward in
increments of 50 mg/d every 2 weeks
to a maximum of 200 mg/d until a sat-
isfactory clinical response was achieved.
Both patients and clinicians were
blinded to group assignment.

With the exception of diphenhydr-
amine and chloral hydrate, which could
be used intermittently as sleep aids, con-
comitant treatment with a psycho-
tropic drug was not permitted. Patients
were not permitted to receive cognitive
behavioral therapy during the study.
Other types of psychotherapy were per-
mitted, provided that they did not spe-
cifically address issues of depression and
had been under way for at least 2 months
prior to the initial screening visit. Pa-
tients could be discontinued from the
study at an investigator’s discretion for
reasons such as adverse events and fail-
ure to improve despite increases in the
study drug dosage.

Outcome Measures, Schedule of
Assessments, and Sample Size

The primary efficacy rating scale was
the CDRS-R, a validated 17-item, cli-
nician-rated instrument that mea-
sures the severity of a patient’s depres-
sive symptoms, with total possible
scores ranging from 17 to 113. Four-
teen of the 17 items are rated on a scale
from 1 to 7, with an item score of 3 sug-
gestive of mild, 4 or 5 moderate, and 6
or 7 severe symptoms. The other 3
items are rated on a scale from 1 to 5.
Both children and their parents pro-
vide input into the first 14 items of the
scale. A child’s nonverbal behavior is
rated by the observer for items 15
through 17. The prospectively de-
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fined primary efficacy outcome mea-
sure was the CDRS-R Best Description
of the Child total score, which is based
on the highest (most severe) rating pro-
vided for each item by a valid, reliable
source, in the judgment of the investi-
gator; sources included the child, par-
ent or legal guardian, and other avail-
able sources.’”?® Secondary efficacy
measures included the proportion of
CDRS-Rresponders, defined a priori as
patients who had at least a 40% de-
crease in the adjusted CDRS-R total
score (CDRS-R total minus 17, the
minimum possible total score); scores
on the CGI-S and the Clinical Global
Impression of Improvement (CGI-I)
scales, clinician-rated instruments that
assess a patient’s severity of illness and
global improvement, respectively®’; and
the proportion of CGI-I responders, de-
fined as patients with a CGI-I score of
2 orlower (“very much” or “much” im-
proved). The CDRS-R and CGI-S mea-
surements were collected atall 3 screen-
ing visits and, along with the CGI-I, at
the end of weeks 1,2, 3,4, 6,8,and 10
of double-blind treatment (or at the
time of early discontinuation).

Patient-rated secondary efficacy mea-
sures included the Multidimensional
Anxiety Scale for Children (MASC),
which is used to assess symptoms of
anxiety™; the Children’s Global Assess-
ment Scale (CGAS), which measures a
patient’s social functioning®; and the
total score on the 15-item Pediatric
Quality of Life Enjoyment and Satis-
faction Questionnaire (PQ-LES-Q), a
measure of a patient’s quality of life
(Jean Endicott, PhD, unpublished data,
2002). This scale was adapted from the
Q-LES-Q, a validated instrument that
assesses quality of life in adults and that
has been shown to be sensitive to drug-
placebo differences in mood and anxi-
ety.” These assessments were made at
baseline and at the end of week 10 of
double-blind treatment (or at the time
of early discontinuation).

Safety data were collected from the
first day of double-blind study drug re-
ceipt through 7 days after the last dose
of double-blind study drug was taken
and included vital signs (blood pres-

Downloaded from www.jama.com on March 7, 2008

sure and pulse), body weight, and all
adverse events reported by patients or
observed by investigators. A serious ad-
verse event was defined, according to
established criteria, as any event that re-
sulted in death or was life-threatening
or that resulted in inpatient hospital-
ization or prolongation of a hospital
stay, persistent or significant disability/
incapacity, or a congenital anomaly/
birth defect. Blood samples for rou-
tine hematologic and serum chemistry
studies and urine samples for routine
urinalysis and drug testing were ob-
tained at screening and the end of
weeks 4 and 10 (or at the time of early
discontinuation). Thyroid function was
tested at screening and the pregnancy
test was repeated at the end of weeks 4
and 10. A 12-lead electrocardiogram
was obtained and a physical examina-
tion was performed at screening and the
end of week 10 (or at the time of early
discontinuation).

Based on the single-center study re-
ported by Emslie et al,** a sample size
for each trial of 160 patients, with 80
patients per treatment group, was cal-
culated to provide 88% power for a
2-sided test at an o level of .05 to de-
tect differences between treatment
groups. The studies were not powered
to detect differences between treat-
ment groups within age groups.

Statistical Analyses

Data from both studies were pooled in
a prospectively defined combined analy-
sis. Using a repeated-measures mixed-
model analysis, the mean changes from
baseline to each postbaseline visit in the
CDRS-R total and the CGI-S score were
compared between treatment groups.
For each measure, the mean changes
from baseline to each postbaseline visit
week were then averaged to give a mean
overall change from baseline, and the
mean overall changes from baseline
were compared between treatment
groups. The model included the base-
line effect as covariate, the random sub-
ject effect, and the fixed effects of site,
treatment, age group, week, and week-
by-treatment interaction. The same
mixed model (without the baseline
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Figure 1. Flow of Patients Through the 2 Trials

609 Children and Adolescents Assessed for Eligibility

233 Excluded
143 Did Not Meet Entry Criteria

47 Withdrew Consent
10 Lost to Follow-up
33 Other

376 Randomized

189 Assigned to Receive Sertraline

187 Assigned to Receive Placebo ‘

46 Discontinued Study Participation
17 Adverse Event
13 Children
4 Adolescents

9 Withdrew Consent

8 Lost to Follow-up

6 Protocol Violation

3 Insufficient Clinical Response

31 Discontinued Study Participation

5 Adverse Event
1 Child (Prior to Receiving Study Drug)
4 Adolescents

11 Withdrew Consent

5 Lost to Follow-up

3 Protocol Violation

2 Insufficient Clinical Response

3 Other
\

5 Other
\

185 Included in Primary Efficacy Analysis
4 Excluded From Primary Efficacy Analysis
3 Had Uninterpretable Data
1 Had No Postbaseline Efficacy Data

189 Included in Safety Analysis

179 Included in Primary Efficacy Analysis
8 Excluded From Primary Efficacy Analysis
3 Had Uninterpretable Data
2 Had No Postbaseline Efficacy Data
3 Did Not Take Any Study Drug

184 Included in Safety Analysis

3 Excluded From Safety Analysis
(Did Not Take Any Study Drug)

effect) was used to compare the CGI-1
scores at each postbaseline visit as well
as the mean overall CGI-I score in each
treatment group. Categorical vari-
ables (proportions of CDRS-R respond-
ers and CGI-I responders at study end
point) were compared between treat-
ment groups using Cochran-Mantel-
Haenszel methods with centers as strata.
Changes from baseline to study end
point in the MASC, CGAS, and PQ-
LES-Q total scores (using the last-
observation-carried-forward method)
were compared between treatment
groups using an analysis of covariance
model that contained study treatment
group, age group, and baseline effects.
As described in the statistical analysis
plan, centers with fewer than 4 pa-
tients were combined to form 1 pooled
center within each trial, and an addi-
tional pooled center was generated from
centers with exactly 4 patients. This
“sort and pool” procedure was chosen
as the most objective and conservative
way to pool because selective factors
such as location and language/culture
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were not used. For all statistical tests,
a 2-sided P=.05 was considered sig-
nificant. Assumptions regarding the lin-
earity of data were made in the analy-
sis plan and were tested following
database release. No gross violation of
linear model assumptions was de-
tected; therefore, nonparametric analy-
ses were not performed. Descriptive sta-
tistics were used to summarize safety
results. SAS version 8.2 (SAS Institute
Inc, Cary, NC) was used for the effi-
cacy analysis and SAS version 6.12 was
used for safety data.

RESULTS
Patient Disposition

Asshown in FIGURE 1,376 patients were
randomly assigned to double-blind
treatment with either sertraline (n=189)
or placebo (n=187). All 189 patients
randomized to sertraline and 184 of the
patients randomized to placebo received
at least 1 dose of double-blind study
drug and were included in the safety
evaluation. Patients were randomized
by the following countries: United
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States, 297; India, 44; Costa Rica, 16;
Canada, 14; and Mexico, 5. The inten-
tion-to-treat population was modified
asfollows: 1 sertraline-treated and 2 pla-
cebo patients were excluded from the
efficacy analysis because no postran-
domization efficacy data were col-
lected, and 3 sertraline-treated and 3
placebo patients, all from 1 USsite, were
excluded because of problems with data
collection. Thus, 185 sertraline-
treated patients (98%) and 179 pla-
cebo patients (97%) were included in
the efficacy analysis. Forty-six sertra-
line-treated patients (24%) and 31 pla-
cebo patients (17%) discontinued the
study early. Among patients treated
with sertraline, the most common rea-
sons for discontinuation were adverse
events (n=17;9%), withdrawal of con-
sent (n=9; 5%), and loss to follow-up
(n=8; 4%). Similar proportions of pla-
cebo patients discontinued from the
study because they withdrew consent
(n=11; 6%) or were lost to follow-up
(n=5;3%); fewer placebo patients (n=>5,
1 of whom had not received study drug;
3%) discontinued because of adverse
events. This difference was more appar-
ent in children, among whom 13 ser-
traline-treated patients but no placebo
patients discontinued because of adverse
events.

Demographic and Background
Characteristics

The 2 treatment groups were evenly bal-
anced with respect to race, weight, clini-
cal characteristics, and psychosocial
stressors at baseline (TABLE 1). There was
a statistically significant between-
group difference in sex (57% of sertra-
line-treated and 45% of placebo pa-
tients were female; P=.02) but no
significant interaction by age group for
the primary and secondary efficacy vari-
ables. The majority of patients in both
treatment groups (=86%) were in their
first lifetime MDD episode, whereas the
others (<14%) were having a recurrent
episode. In both subsets of patients, on-
set of illness occurred at approximately
10 years of age. There were no statisti-
cally significant differences in mean base-
line CDRS-R or CGI-S scores between
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treatment groups. Nearly 40% of pa-
tients had at least 1 comorbid psychiat-
ric disorder, with the most common (oc-
curring in =5% of patients) being
oppositional defiant disorder, anxiety,
adjustment reaction, and phobic disor-
ders. More than half of patients had a
family history of MDD. The most com-
mon stressors included parental di-
vorce or separation and death of a rela-
tive or friend. Only about half of patients
were living with their biological father.

Efficacy

As can be seen in FIGURE 2 and TABLE 2,
sertraline-treated patients exhibited sig-
nificantly greater improvement over the
course of the study than those receiv-
ing placebo on the CDRS-R (mean
change in scores of —22.84 vs —20.19,
respectively; P=.007), as well as on the
CGI-Sand CGI-I. Similar outcomes fa-
voring sertraline were observed among
patients who completed all 10 weeks of
double-blind treatment (mean changes
in the CDRS-R total score of —30.24 vs
—25.83, respectively, P=.001; and in the
CGI-S of —=1.99 vs —1.58, respectively,
P=.001; and mean CGI-I scores of 2.02
and 2.30, respectively, P=.009). Week-
by-week analyses showed that signifi-
cant differences in favor of sertraline
were apparent as early as week 1 on the
CGI-1 and week 3 on the CDRS-R and
the CGI-S (P<.05).

The adjusted mean change from base-
line to study end was assessed for the
individual items of the CDRS-R. Sta-
tistically significantly greater improve-
ment was noted with sertraline treat-
ment for 5 of the 17 items, including
irritability (P<<.001), low self-esteem
(P=.02), excessive weeping (P=.003),
listless speech (P=.005), and hypoac-
tivity (P=.03). The change in de-
pressed feelings was of borderline sig-
nificance (P=.05), as was difficulty
having fun (P=.09). No statistically sig-
nificant difference was noted between
treatment groups for suicidal ideation
(P=.78), and the mean change was of
similar magnitude between sertraline
(=0.58) and placebo (-0.60).

Although the study was not pow-
ered to detect differences between age
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]
Table 1. Baseline Demographic, Clinical, and Psychosocial Characteristics of Patients by

Treatment Group*

Sertraline Placebo
Characteristics (n=189) (n=187)
Demographic characteristics
Sex
Male 81 (42.9) 103 (65.1)
Female 108 (57.1) 84 (44.9)
Age group, y
6-11 (Children) 86 (45.5) 91 (48.7)
12-17 (Adolescents) 1083 (54.5) 96 (51.3)
Race
White 135 (71.4) 130 (69.5)
Asian 26 (13.8) 23 (12.3)
Hispanic 15(7.9) 19 (10.2)
Black 7(3.7) 9(4.8)
Other 6 (3.2 6(3.2)
Clinical characteristics
Patients with single-episode MDD, mean (range)t
Age at onset of illness, y 10.0 (1.3-16.8) 10.1 (1.2-16.9)
Duration of illness, mo 22.1(1.5-107.6) 19.1 (1.1-119.3)
Patients with recurrent MDD, mean (range)t
Age at onset of illness, y 6 (3.0-15.8) 10.3 (4.0-14.5)
Duration of illness, mo 43.7 (3.0-132.0) 39.8 (6.0-108.0)
CDRS-R score, mean (SD)f 64.3 (11.0) 64.6 (11.0)
CGI-S score, mean (SD)§ 6 (0.6) 5(0.7)
Psychosocial characteristics
=1 Other psychiatric disorder 3 (38.6) 1(38.0)
Family history of MDD (51 .3) 104 (55.6)
Parents were divorced or separated 80 (42.3) 86 (45.9)
Experienced death of close family member/friend 73 (38.6) 64 (34.2)
Biological mother living in same household 164 (86.7) 168 (89.8)
Biological father living in same household 92 (48.6) 98 (52.4)

Abbreviations: CDRS-R, Children’s Depression Rating Scale—Revised Best Description of Child total score; CGI-S,
Clinical Global Impression of Severity of liness scale; MDD, major depressive disorder.

*Data are expressed as No. (%) unless otherwise indicated.

tFor sertraline, n=171 with single episodes and n =18 with recurrent episodes; for placebo, n=161 with single epi-

sodes and n =26 with recurrent episodes.

FFor sertraline, n = 185 and for placebo, n = 179 patients in efficacy analysis.
§For sertraline, n = 185 and for placebo, n = 178 patients in efficacy analysis.

groups, a slightly greater difference in
the CDRS-R mean change between
treatment groups was noted in adoles-
cents (sertraline, —21.55 vs placebo,
—18.20; P=.01) than in children (ser-
traline, —24.05 vs placebo, —22.20;
P=.19). Following 10 weeks of treat-
ment, the difference in CDRS-R scores
was of borderline significance in chil-
dren (sertraline, —31.44 vs placebo,
—-27.56; P=.05) and remained signifi-
cant in adolescents (sertraline, —28.95
vs placebo, —24.11; P=.01).

At study end point, using the last
observations carried forward and the
Cochran-Mantel-Haenszel method of
analysis between treatment groups, 69%
of sertraline-treated patients and 59%
of placebo patients met the CDRS-R
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responder criteria (P=.05), and 63% of
sertraline-treated patients compared
with 53% of placebo patients met the
CGI-I responder criteria (P=.05). In
addition, significantly more sertraline-
treated patients than placebo patients
met the CDRS-R responder criteria at
the end of weeks 1, 3, and 10 and the
CGI-I responder criteria at the end of
weeks 1,2,3,4,and 10 (P<.05). With
a 10% difference in responder rates for
both the CDRS-R and CGI-I, the num-
ber needed to treat to expect a differ-
ence in response between sertraline and
placebo would be 10 using either cri-
terion. Patients treated with sertraline
also had numerically better scores
at study end point compared with
placebo patients on the MASC,
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PQ-LES-Q, and CGAS (Table 2). How-
ever, the differences between treat-
ment groups did not reach statistical sig-
nificance.

Tolerability

The mean dosage of study drug admin-
istered to patients who completed 10
weeks of double-blind treatment was
131 mg/d of sertraline and 144 mg/d of
placebo equivalent, and the median
duration of exposure to study drug was
the same in both treatment groups (68
days). Sertraline in the dosage range of

50 to 200 mg/d was generally well tol-
erated. In the majority (>90%) of
patients, adverse events were mild or
moderate in intensity. There were 4
adverse events that occurred in at least
5% of sertraline-treated patients and
with an incidence of at least twice that
in placebo patients: diarrhea, vomit-
ing, anorexia, and agitation (TABLE 3).
Seventeen sertraline-treated patients
(9%) discontinued the study because of
adverse events; 13 of these patients were
children. Seven sertraline-treated
patients and 6 placebo patients had

]
Figure 2. Weekly and Overall Adjusted Mean CDRS-R Scores
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CDRS-R indicates Children's Depression Rating Scale-Revised Best Description of Child total score. Data are
least square means at each visit week, with mean scores averaged to give the overall mean, from a repeated-
measures mixed-model analysis with age category, site, treatment, week, and week-by-treatment interaction
used as fixed effects, subject as a random effect, and baseline effect as a covariate. Error bars indicate SE of the
adjusted means, derived from the repeated-measures mixed-model procedure. P values are as follows: week
1, P=.09; week 2, P=.08; week 3, P=.01; week 4, P=.008; week 6, P=.37; week 8, P=.18; week 10, P=.001;

and mean response, P=.007.

adverse events that met the estab-
lished criteria for a “serious” adverse
event, including suicide attempt (2 ser-
traline and 2 placebo), suicidal ide-
ation (3 sertraline), and aggressive reac-
tion (1 sertraline), as well as medical
hospitalizations (1 sertraline and 4
placebo). There were no clinically
important differences between the 2
treatment groups with respect to labo-
ratory test, vital sign, physical exami-
nation, or electrocardiographic find-
ings. The mean change in body weight
from baseline to the final visit was —0.38
kg among patients treated with sertra-
line and +0.78 kg among placebo
patients (P=.001).

COMMENT

In the trials reported here, sertraline was
found to be more effective than pla-
cebo for treatment of pediatric MDD,
with statistically greater improvement
occurring as early as week 3. Of the 3
randomized, double-blind, placebo-
controlled trials of an SSRI in pediat-
ric MDD that have been published to
date,”>! only 1, the study by Emslie et
al” of fluoxetine, reported statistically
significantly better results for the pro-
spectively defined primary end point,
and this was a comparatively small
(n=96) single-center trial. Thus, our
trials describe the largest positive psy-
chopharmacological study of pediat-
ric MDD, using an international mul-
ticenter study design.

The significance of the results is clini-
cally as well as statistically relevant.

Table 2. Secondary End Point Measures

Baseline Score,

Adjusted Overall Score,

Adjusted Change in Score

Mean (SD) Mean (SE)* From Baseline, Mean (SE)*
Measures l Sertraline Placebo l ISertraline Placebo l ISertraline Placebo l Val’lzjeT
CGl-I NA NA 2.56 (0.06) 2.75 (0.06) NA NA .009
CGI-S 4.57 (0.64) 4.54 (0.66) 3.33(0.05) 3.55 (0.05) -1.22 (0.05) -1.01 (0.05) .005
CGAS 50.21 (7.07) 49.71 (7.17) 66.00 (1.04) 64.69 (1.04) 16.04 (1.04) 14.74 (1.04) .38
MASC 51.06 (19.0) 51.85 (20.09) 45.90 (1.17) 48.35 (1.16) -5.56 (1.17) -3.11(1.16) 14
PQ-LES-Q 49.43 (10.82) 48.92 (10.94) 55.63 (0.68) 53.85 (0.68) 6.46 (0.68) 4.68 (0.68) .07

Abbreviations: CGAS, Children’s Global Assessment Scale; CGl-I, Clinical Global Impression of Improvement scale; CGI-S, Clinical Global Impression of Severity of liness scale;
MASC, Multidimensional Anxiety Scale for Children; NA, not applicable; PQ-LES-Q, Pediatric Quality of Life Enjoyment and Satisfaction Questionnaire.

*#For the CGI-I and CGI-S, least square means and SEs are provided from a repeated-measures, mixed-model analysis with age category, site, treatment, week, and week-by-
treatment interaction used as fixed effects in the model and subject used as a random effect. Baseline CGI-S score was used as a covariate for the analysis of CGI-S. Change
from baseline of CGI-S and observed value of CGI-I were analyzed. For the CGAS, MASC, and PQ-LES-Q, last-observation-carried-forward least square means and SEs are
provided from analysis of covariance, including protocol number, treatment, age, and baseline effects. Repeated-measures analysis was not used for these end points because

values were collected only at baseline and study end.

1P values were derived from ¢ tests and are the same for both adjusted overall scores and adjusted changes in scores.
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Variability of response is typical in pe-
diatric trials and was clearly evident in
our study, as demonstrated by the high
placebo response rates.*” Larger varia-
tion in response is expected with greater
numbers of participating sites because
random errors from subject and mea-
surement variation (particularly with
subjective measurements) increase with
a larger number of investigators with
different degrees of experience.** We
used a large number of sites (53) com-
pared with a relatively small number of
sites in the fluoxetine studies (15 and
1).%2° Additionally, the multinational
nature of this study possibly contrib-
uted to the variability seen. While no
statistically significant treatment-by-
center, study, sex, or age interactions
were noted, this does not entirely pre-
clude an effect of variability, as long as
the effect size from center to center was
similar. The fact that no placebo-
controlled study of tricyclic antidepres-
sants in children has ever shown sig-
nificant difference from placebo?®
suggests that even though the differ-
ences observed in this study were nu-
merically small, they are nonetheless
important.

Mean baseline levels of symptom se-
verity were moderate to severe, as judged
by the CDRS-R total scores, and these
levels were mild following 10 weeks of
treatment. Additionally, the degree of
drug-placebo difference was similar to
that observed with fluoxetine,*® which
was recently approved by the FDA for
treatment of pediatric MDD. In fact, the
magnitude of response was greater for
sertraline (the mean change from base-
line to study end point in CDRS-R total
score was —22.0 for fluoxetine vs -14.9
for placebo; mean change from base-
line to study end point in CDRS-R total
score was—27.31 for sertraline vs —23.89
for placebo). A larger-than-expected per-
centage of patients in the fluoxetine
study had self-rated depression scores
that were in the lower range of sever-
ity, and approximately one third of those
patients had comorbid attention-deficit/
hyperactivity disorder, while less than
10% (36/376) of our patients did. It is
unknown, however, whether these dif-
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ferences account for the differential treat-
ment responses observed between the
fluoxetine study results and ours.

The treatment effect size observed in
these studies was modest in compari-
son with that typically observed in adult
studies.* In part, this appears to be re-
lated to the relatively high rate of re-
sponse to placebo in our patient sample
(53%, CGI-I response rate). High pla-
cebo response rates have been a consis-
tent feature of psychopharmacological
studies of depressed adults,* and al-
though studies of depressed youths are
comparatively small in number, the data
suggest that the placebo response rate
is at least as high in this age popula-
tion.?**2%3! [n our study, the exact na-
ture of the high placebo response rate
is unclear, but possible factors include
frequent follow-up visits, the relatively
large number of centers involved (in-
creased variability), and language/
cultural factors. Increased visit fre-
quency and the attention associated with
these visits may have an intrinsic com-
ponent of therapy and is different than
a “waiting period” control, in which
there is no interaction. Furthermore, 8
placebo patients (4.3%) were receiving
some form of psychotherapy during the
course of the study and 29 (15.7%) had
received psychotherapy prior to enroll-
ment, potentially providing these pa-
tients with access to previously learned
exercises. Thus, randomization to re-
ceipt of placebo does not imply com-
plete lack of treatment.

Suicidality is an important concern
in depressed patients. [Recently, regu-
lators in the United States and the
United Kingdom have issued adviso-
ries about the use of paroxetine,
another SSRI, in the treatment of chil-
dren and adolescents with MDD. The
FDA is currently reviewing these data
and a final determination regarding
paroxetine and suicide risk has not yet
been reached.] In our sertraline study,
the number of suicide attempts was the
same in each treatment group (2 for
sertraline and 2 for placebo). Our trials
showed a lack of significant difference
in suicidal ideation between sertraline-
treated and placebo patients, as mea-
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]
Table 3. Treatment-Emergent Adverse
Events in Patients Analyzed for Safety*

Adverse Events Sertraline Placebo
Childrent

Insomnia 17 (19.8) 7 (8.0)
Diarrhea 13 (15.1) 4 (4.5)
Anorexia 9(10.5) 2(2.9
Vomiting 8 (9.9 4 (4.5)
Agitation 7(8.1) 2 (2.3
Urinary incontinence 6 (7.0) 0

Purpura 5(5.8) 1(1.1)

Adolescentst

Vomiting 8(7.8) 3(3.1)
Diarrhea 7 (6.8) 3(3.1)

*Data are expressed as No. (%) for events occurring in at
least 5% of sertraline-treated patients and with an in-
cidence of at least 2 times that seen in placebo pa-
tients.

TFor sertraline, n = 86 and for placebo, n = 88.

FFor sertraline, n = 103 and for placebo, n = 96.

sured by the CDRS-R. In patients who
continued into the 24-week open-label
extension study, only 1 episode of sui-
cidal ideation was reported, and the
investigator attributed this event to
teasing by classmates. Additionally, the
Best Pharmaceuticals for Children Act
requires a review of adverse events
for a period of 1 year after a drug is
granted pediatric exclusivity. This
review of sertraline’s safety data was
recently conducted by the FDA. The
agency concluded: “These reports do
not provide any safety signals that indi-
cate that the Agency needs to do any-
thing except continue to actively assess
the evolving benefit-risk profile of
these products [sertraline].”*” Regard-
less, it is important to carefully super-
vise and assess the potential for suicid-
ality in all patients with MDD, and
larger studies on this issue should be
conducted.

Although our trials were not pow-
ered to detect differences by age group,
there was some suggestion that sertra-
line may be more effective in adoles-
cents. Further studies may be helpful
to determine whether both age groups
respond equally well to drug therapy.

Sertraline appears to be generally well
tolerated, although these trials were pow-
ered only for efficacy. Patients treated
with sertraline more frequently experi-
enced agitation, anorexia, diarrhea, nau-
sea, purpura, urinary incontinence, and
vomiting. Although the incidence of dis-
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continuations due to adverse events was
similar between treatment groups in ado-
lescents, a higher proportion of sertra-
line-treated children discontinued
because of adverse events. The nature
of this difference is unclear, although
identical dosing regimens were used for
both age groups and it is possible that
the higher serum levels of sertraline in
children® resulted in the greater inci-
dence of adverse events. This may sug-
gest a need for reduced initial doses or
slower titration of sertraline in children
compared with adolescents in an effort
to improve tolerability. Regardless of age,
careful symptomatic monitoring is war-
ranted in all patients with MDD.

Discontinuation of sertraline was not
associated with withdrawal symptoms
in either the 10-week double-blind trials
or the 24-week open-label extension
study. All patients entering the exten-
sion study began open-label treatment
with 50 mg/d of sertraline, regardless
of their dosage in the double-blind
study, and no significant untoward reac-
tions were noted as a result of this dos-
age change.

The clinical importance of the weight
difference noted in the 10-week trials
is unclear, but in a subset of patients
(n=226) who continued into the 24-
week open-label extension study, this
pattern was reversed and patients pre-
viously treated with sertraline dis-
played a mean weight gain (+2.98 kg)
that was greater than in patients pre-
viously randomized to placebo (+1.22
kg).* Because appetite and weight
changes are common in MDD, it is ad-
visable for practitioners to monitor
weight patterns in all patients with de-
pression.

Acute studies such as reported here
are limited by several factors, includ-
ing the subjective nature of rating scales
and the relatively short duration of
treatment exposure. The applicability
of these scales to younger patients with
less developed insight and ability to
form abstract thought is unclear. In ad-
dition, most patients were treated with
doses of study drug lower than the
maximum allowed by the protocol, and
itis possible that in a longer-term study,

1040 JAMA, August 27, 2003—Vol 290, No. 8 (Reprinted)

investigators would have titrated the
dosage to higher levels. Although no
dose-response relationship for sertra-
line has been demonstrated, patients
who do not respond initially to lower
dosages may respond to dosage esca-
lation, up to a maximum of 200 mg/d.

Major depressive disorder is a seri-
ous public health problem that is fre-
quently underdiagnosed and inad-
equately treated.' Given the paucity of
empirical data available to guide physi-
cians in the psychopharmacological
treatment of pediatric MDD, further re-
search is needed. Whether lower initial
dosages in children would improve tol-
erability or long-term sertraline treat-
ment in children and adolescents would
result in maintenance of effect and an
improvement of quality of life deserves
study. Nonetheless, the results re-
ported here support the conclusion that
sertraline is an effective, safe, and well-
tolerated short-term treatment for chil-
dren and adolescents with MDD.
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