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ABSTRACT

BACKGROUND

Anxiety disorders are common psychiatric conditions affecting children and ado-
lescents. Although cognitive behavioral therapy and selective serotonin-reuptake in-
hibitors have shown efficacy in treating these disorders, little is known about their
relative or combined efficacy.

METHODS

In this randomized, controlled trial, we assigned 488 children between the ages of
7 and 17 years who had a primary diagnosis of separation anxiety disorder, general-
ized anxiety disorder, or social phobia to receive 14 sessions of cognitive behav-
ioral therapy, sertraline (at a dose of up to 200 mg per day), a combination of ser-
traline and cognitive behavioral therapy, or a placebo drug for 12 weeks in a 2:2:2:1
ratio. We administered categorical and dimensional ratings of anxiety severity and
impairment at baseline and at weeks 4, 8, and 12.

RESULTS

The percentages of children who were rated as very much or much improved on the
Clinician Global Impression-Improvement scale were 80.7% for combination ther-
apy (P<0.001), 59.7% for cognitive behavioral therapy (P<0.001), and 54.9% for
sertraline (P<0.001); all therapies were superior to placebo (23.7%). Combination
therapy was superior to both monotherapies (P<0.001). Results on the Pediatric
Anxiety Rating Scale documented a similar magnitude and pattern of response;
combination therapy had a greater response than cognitive behavioral therapy,
which was equivalent to sertraline, and all therapies were superior to placebo. Ad-
verse events, including suicidal and homicidal ideation, were no more frequent in
the sertraline group than in the placebo group. No child attempted suicide. There
was less insomnia, fatigue, sedation, and restlessness associated with cognitive
behavioral therapy than with sertraline.

CONCLUSIONS
Both cognitive behavioral therapy and sertraline reduced the severity of anxiety in
children with anxiety disorders; a combination of the two therapies had a superior
response rate. (ClinicalTrials.gov number, NCT00052078.)
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NXIETY DISORDERS ARE COMMON IN

children and cause substantial impairment

in school, in family relationships, and in
social functioning.»? Such disorders also predict
adult anxiety disorders and major depression.>©
Despite a high prevalence (10 to 20%3*7®) and
substantial morbidity, anxiety disorders in child-
hood remain underrecognized and undertreated.'®
An improvement in outcomes for children with
anxiety disorders would have important public
health implications.

In clinical trials, separation and generalized
anxiety disorders and social phobia are often
grouped together because of the high degree of
overlap in symptoms and the distinction from
other anxiety disorders (e.g., obsessive—compulsive
disorder). Efficacious treatments for these disor-
ders include cognitive behavioral therapy'®'* and
the use of selective serotonin-reuptake inhibitors
(SSRIs).'>13 However, randomized, controlled tri-
als comparing cognitive behavioral therapy, the
use of an SSRI, or the combination of both thera-
pies with a control are lacking. The evaluation of
combination therapy is particularly important be-
cause approximately 40 to 50% of children with
these disorders do not have a response to short-
term treatment with either monotherapy.*41s

Our study, called the Child—Adolescent Anxi-
ety Multimodal Study, was designed to address the
current gaps in the treatment literature by evalu-
ating the relative efficacy of cognitive behavioral
therapy, sertraline, a combination of the two thera-
pies, and a placebo drug. This article reports the
results of short-term treatment.

METHODS

STUDY DESIGN AND IMPLEMENTATION
This study was designed as a two-phase, multi-
center, randomized, controlled trial for children
and adolescents between the ages of 7 and 17 years
who had separation or generalized anxiety disor-
der or social phobia. Phase 1 was a 12-week trial
of short-term treatment comparing cognitive be-
havioral therapy, sertraline, and their combina-
tion with a placebo drug. Phase 2 is a 6-month open
extension for patients who had a response in
phase 1.

The authors designed the study, wrote the manu-
script, and vouch for the data gathering and analy-
sis. Pfizer provided sertraline and matching pla-

cebo free of charge but was not involved in the
design or implementation of the study, the analy-
sis or interpretation of data, the preparation or
review of the manuscript, or the decision to pub-
lish the results of the study.

STUDY SUBJECTS
Children between the ages of 7 and 17 years with
a primary diagnosis of separation or generalized
anxiety disorder or social phobia (according to
the criteria of the Diagnostic and Statistical Manual of
Mental Disorders, fourth edition, text revision
[DSM-IV-TR]*®), substantial impairment, and an
IQ of 80 or more were eligible to participate.
Children with coexisting psychiatric diagnoses
of lesser severity than the three target disorders
were also allowed to participate; such diagnoses
included attention deficit-hyperactivity disorder
(ADHD) while receiving stable doses of stimulant
and obsessive—compulsive, post-traumatic stress,
oppositional-defiant, and conduct disorders. Chil-
dren were excluded if they had an unstable medi-
cal condition, were refusing to attend school be-
cause of anxiety, or had tried but had not had a
response to two adequate trials of SSRIs or an
adequate trial of cognitive behavioral therapy.
Girls who were pregnant or were sexually active
and were not using an effective method of birth
control were also excluded. Children who were re-
ceiving psychoactive medications other than stable
doses of stimulants and who had psychiatric diag-
noses that made participation in the study clini-
cally inappropriate (i.e., current major depressive
or substance-use disorder; unmedicated ADHD,
combined type; or a lifetime history of bipolar,
psychotic, or pervasive developmental disorders)
or who presented an acute risk to themselves or
others were also excluded.

Recruitment occurred from December 2002
through May 2007 at Duke University Medical Cen-
ter, New York State Psychiatric Institute—Colum-
bia University Medical Center—-New York Univer-
sity, Johns Hopkins Medical Institutions, Temple
University, University of California, Los Angeles,
and Western Psychiatric Institute and Clinic—Uni-
versity of Pittsburgh Medical Center. The proto-
col was approved and monitored by institutional
review boards at each center and by the data and
safety monitoring board of the National Institute
of Mental Health. Subjects and at least one parent
provided written informed consent.
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INTERVENTIONS

Cognitive behavioral therapy involved fourteen
60-minute sessions, which included review and rat-
ings of the severity of subjects’ anxiety, response
to treatment, and adverse events. Therapy was
based on the Coping Cat program,*”*® which was
adapted for the subjects’ age and the duration of
the study.®® Each subject who was assigned to re-
ceive cognitive behavioral therapy received training
in anxiety-management skills, followed by behav-
ioral exposure to anxiety-provoking situations.
Parents attended weekly check-ins and two parent-
only sessions. Experienced psychotherapists, cer-
tified in the Coping Cat protocol, received regular
site-level and cross-site supervision.

Pharmacotherapy involved eight sessions of
30 to 60 minutes each that included review and
ratings of the severity of subjects’ anxiety, their
response to treatment, and adverse events. Ser-
traline (Zoloft) and matching placebo were ad-
ministered on a fixed—flexible schedule begin-
ning with 25 mg per day and adjusted up to 200
mg per day by week 8. Through week 8, subjects
who were considered to be mildly ill or worse
and who had minimal side effects were eligible
for dose increases. Psychiatrists and nurse clini-
cians with experience in medicating children with
anxiety disorders were certified in the study phar-
macotherapy protocol and received regular site-
level and cross-site supervision. Pill counts and
medication diaries were used to facilitate and
document adherence.

Combination therapy consisted of the admin-
istration of sertraline and cognitive behavioral
therapy. Whenever possible, therapy and medica-
tion sessions occurred on the same day for the
convenience of subjects.

OBJECTIVES
Study objectives were, first, to compare the rela-
tive efficacy of the three active treatments with
placebo; second, to compare combination thera-
py with either sertraline or cognitive behavioral
therapy alone; and third, to assess the safety and
tolerability of sertraline, as compared with pla-
cebo. We hypothesized that all three active treat-
ments would be superior to placebo and that
combination therapy would be superior to either
sertraline or cognitive behavioral therapy alone.

OUTCOME ASSESSMENTS
We obtained demographic information, informa-
tion on symptoms of anxiety, and data on coex-

isting disorders and psychosocial functioning us-
ing reports from both the subjects and their
parents and from interviews of subjects and par-
ents at the time of screening, at baseline, and at
weeks 4, 8, and 12. The interviews were adminis-
tered by independent evaluators who were unaware
of study-group assignments.

We used the Anxiety Disorders Interview Sched-
ule for DSM-IV-TR, Child Version,?° to establish
diagnostic eligibility. The categorical primary out-
come was the treatment response at week 12,
which was defined as a score of 1 (very much
improved) or 2 (much improved) on the Clinical
Global Impression-Improvement scale,?* which
ranges from 1 to 7, with lower scores indicating
more improvement, as compared with baseline.
A score of 1 or 2 reflects a substantial, clinically
meaningful improvement in anxiety severity. The
dimensional primary outcome was anxiety sever-
ity as measured on the Pediatric Anxiety Rating
Scale, computed by the summation of six items
assessing anxiety severity, frequency, distress,
avoidance, and interference during the previous
week.22 Total scores on this scale range from 0 to
30, with scores above 13 indicating clinically
meaningful anxiety. The Children’s Global As-
sessment Scale?* was used to rate overall impair-
ment. Scores on this scale range from 1 to 100;
scores of 60 or lower are considered to indicate
a need for treatment, and a score of 50 corre-
sponds to moderate impairment that affects most
life situations and is readily observable. Agree-
ment among the raters was high for anxiety se-
verity (r=0.85) and diagnostic status (intraclass
correlation coefficient=0.82 to 0.88) on the basis
of a videotaped review of 10% of assessments by
independent evaluators that were performed at
baseline and at week 12.

ADVERSE EVENTS
Adverse events were defined as any unfavorable
change in the subjects’ pretreatment condition,
regardless of its relationship to a particular ther-
apy. Serious adverse events were life-threatening
events, hospitalization, or events leading to ma-
jor incapacity. Harm-related adverse events were
defined as thoughts of harm to self or others or
related behaviors.

All subjects were interviewed at the start of
each visit by the study coordinator with the use
of a standardized script. Identified adverse events
and harm-related events were then evaluated and
rated by each subject’s study clinician. This re-
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port presents data on all serious adverse events,
all harm-related adverse events, and moderate
and severe (i.e., functionally impairing) adverse
events that occurred in 3% or more of subjects
in any study group. The data and safety monitor-
ing board of the National Institute of Mental
Health performed a quarterly review of reported
adverse events.

Given the greater number of study visits (and
hence more reporting opportunities) and the un-
blinded administration of sertraline in the com-
bination-therapy group, the test of the adverse-
event profile of sertraline focused on statistical
comparisons between sertraline and placebo and
sertraline and cognitive behavioral therapy.

RANDOMIZATION AND MASKING
The randomization sequence in a 2:2:2:1 ratio was
determined by a computer-generated algorithm
and maintained by the central pharmacy, with
stratification according to age, sex, and study cen-
ter. Subjects were assigned to study groups after
being deemed eligible and undergoing verbal re-
consent with a study investigator. Subjects in the
sertraline and placebo groups did not know
whether they were receiving active therapy, nor
did their clinicians. However, subjects who received
combination therapy knew they were receiving
active sertraline. The study protocol called for in-
dependent evaluators who completed assessments
to be unaware of all treatment assignments.

STATISTICAL ANALYSIS
On the basis of previous studies,°*> we hypoth-
esized that 80% of children in the combination-
therapy group, 60% in either the sertraline group
or the cognitive-behavioral-therapy group, and
30% in the placebo group would be considered to
have had a response to treatment at week 12. We
determined that we needed to enroll 136 subjects
in each active-treatment group and 70 subjects in
the placebo group for the study to have a power
of 80% to detect a minimum difference of 17%
between any two study groups in the rate of re-
sponse, assuming an alpha of 0.05 and a two-
tailed test with no adjustment for multiple com-
parisons.

Analyses were performed with the use of SAS
software, version 9.1.3 (SAS Institute). For cate-
gorical outcomes (including data regarding ad-
verse events), treatments were compared with
the use of Pearson’s chi-square test, Fisher’s ex-
act test, or logistic regression, as appropriate.

Logistic-regression models included the study
center as a covariate. For dimensional outcomes,
linear mixed-effects models (implemented with
the use of PROC MIXED) were used to determine
predicted mean values at each assessment point
(weeks 4, 8, and 12) and to test the study hy-
potheses with respect to between-group differ-
ences at week 12. In each linear mixed-effects
model, time and study group were included as
fixed effects, with linear and quadratic time and
time-by-treatment group interaction terms. Each
model also began with a limited number of co-
variates (e.g., age, sex, and race), followed by
backward stepping to identify the best-fitting
and most parsimonious model. In all models,
random effects included intercept and linear
slope terms, and an unstructured covariance was
used to account for within-subject correlation
over time. All comparisons were planned and
tests were two-sided. A P value of less than 0.05
was considered to indicate statistical signifi-
cance. The sequential Dunnett test was used to
control the overall (familywise) error rate.?#

We analyzed data from all subjects according
to study group. Sensitivity analyses were per-
formed with the last observation carried forward
(LOCF) and multiple imputation assuming miss-
ingness at random. Results were similar for the
two missing-data methods. We report the results
of the LOCF analysis because the response rates
were lower and hence provide a more conserva-
tive estimate of outcomes.

RESULTS

SUBJECTS
A total of 30606 potentially eligible subjects were
screened by telephone (Fig. 1). Of these subjects,
761 signed consent forms and completed the in-
clusion and exclusion evaluation, 524 were deemed
to be eligible and completed the baseline assess-
ment, and 488 underwent randomization. Eleven
subjects (2.3%) stopped treatment but were in-
cluded in the assessment (treatment withdraw-
als); 46 subjects (9.4%) stopped both treatment
and assessment (study withdrawals). On the ba-
sis of logistic-regression analyses, pairwise com-
parisons indicated that subjects in the cognitive-
behavioral-therapy group were significantly less
likely to withdraw from treatment than were those
in the sertraline group (odds ratio, 0.33; 95% con-
fidence interval [CI], 0.13 to 0.87; P=0.03) or the
placebo group (odds ratio, 0.24; 95% CI; 0.09 to
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3066 Children were screened

2305 Were excluded
1066 Were ineligible
796 Were not interested
443 Were lost after initial contact

761 Were included in intake visit

237 Were excluded
10 Were not interested
154 Were ineligible
73 Had other reasons

524 Were included in baseline visit

36 Were excluded
3 Had improved symptoms
3 Met exclusion criteria
11 Were no longer interested
19 Lost contact

488 Underwent randomization

140 Were assigned to receive
sertraline and CBT

133 Were assigned to receive
sertraline alone

139 Were assigned to receive
CBT alone

76 Were assigned to receive
placebo

1 Withdrew from treatment
owing to adverse event

7 Withdrew from treatment
5 Declined treatment
2 Had an adverse event

0 Withdrew from treatment

3 Withdrew from treatment
1 Had improved symptoms
2 Had adverse events

12 Withdrew from study
5 Lost contact
3 Withdrew consent
2 Had lack of improvement
2 Had an adverse event

16 Withdrew from study
3 Lost contact
7 Withdrew consent
6 Had an adverse event

6 Withdrew from study
2 Lost contact
1 Had time burden
1 Withdrew consent
1 Had lack of improvement
1 Had unknown reason

12 Withdrew from study
2 Lost contact
1 Had time burden
6 Withdrew consent
1 Had lack of improvement
1 Had adverse event
1 Had unknown reason

127 Completed the study
through wk 12

110 Completed the study
through wk 12

133 Completed the study
through wk 12

61 Completed the study
through wk 12

140 Were included in the analysis

133 Were included in the analysis

139 Were included in the analysis

76 Were included in the analysis

Figure 1. Enrollment and Outcomes.

Subjects who are shown as having withdrawn from treatment discontinued their assigned therapy but continued to undergo study assessment. Sub-
jects who are shown as having withdrawn from the study discontinued both therapy and assessment. CBT denotes cognitive behavioral therapy.

N ENGLJ MED 359;26 WWW.NEJM.ORG DECEMBER 25, 2008 2757

Downloaded from www.nejm.org by LUIGI GRECO MD on January 9, 2009 .
Copyright © 2008 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

Table 1. Baseline Characteristics of the Subjects and Recruitment According to Study Center.*

Variable
Study center — no. (%)

New York State Psychiatric Institute—Columbia
University Medical Center—New York
University

Duke University Medical Center

Johns Hopkins Medical Institutions

Temple University—University of Pennsylvania
University of California, Los Angeles

Western Psychiatric Institute and Clinic—University
of Pittsburgh Medical Center

Demographic characteristics
Age
7-12 yr —no. (%)
Mean —yr
Female sex — no. (%)
Race or ethnic group — no. (%)
White
Black
Asian
American Indian
Pacific Islander
Other
Hispanic
Low socioeconomic status — no. (%)
Primary diagnosis of anxiety disorder — no. (%)
Separation anxiety only
Social phobia only
Generalized anxiety only
Separation anxiety and social phobia
Separation anxiety and generalized anxiety
Social phobia and generalized anxiety

Separation anxiety, social phobia, and generalized
anxiety

Other internalizing disorders9|
Attention deficit-hyperactivity disorder
Oppositional—defiant disorder or conduct disorder

Tic disorder

Combination

Therapy
(N=140)

18 (12.9)

9 (20.7
21.4
15.7
15.0
14.3

30

20

,_\,_\AA,_\
= = ==

101 (72.1)
10.742.8
72 (51.4)

Secondary diagnosis of coexisting disorder — no. (%)

Sertraline
(N=133)

5 (11.3)

29 (21.8)
27 (20.3)
23 (17.3)
20 (15.0)
9 (14.3)

99 (74.4)
10.8+2.8
61 (45.9)

103 (77.4)
12 (9.0)
4(3.0)
2 (1.5)

Cogpnitive Behavioral

Therapy
(N=139)

16 (11.5)

3
2

21.6
20.9
15.8
151
151

o o

—~ e~~~ —

2
2

[——
_ = = = =

108 (77.7)
10.5+2.9
72 (51.8)

106 (76.3)
4(10.1)
1(0.7)
3(2.2)
0

15 (10.8)
21 (15.1)

Placebo
(N=76)

10 (13.2)

21.1
19.7
17.1
14.5
14.5

16

1
1
1

—=o= W
_~ o~ o~ o~ —
2 =22 S

54 (71.1)
10.6+2.8
37 (48.7)

All Subjects
(N=488)

59 (12.1)

104 (21.3)
101 (20.7)
80 (16.4)
73 (15.0)
71 (14.5)

362 (74.2)
10.7+2.8
242 (49.6)

124 (25.4)

16 (3.3)
55 (11.3)
33 (6.8)

3 (6.8)
39 (.0)
137 (28.1)
175 (35.9)

213 (43.6)
58 (11.9)
46 (9.4)
13 2.7)

P Value

0.66
0.93
0.75
0.43

0.59
0.92

0.53
0.51
0.87
0.46
0.69
0.92
0.74

0.35
0.98
0.95
0.70

* Plus—minus values are means +SD.

T Race or ethnic group was reported by the subjects.
I Low socioeconomic status was defined as a score of 3 or less on the Hollingshead Two-Factor Scale, which ranges from 1 to 5.
§ Secondary diagnosis of coexisting disorders refers to an allowable diagnosis that was rated as less severe than the anxiety disorder of interest.
9§ Other internalizing disorders include other anxiety disorders and dysthymia.
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0.67; P=0.006). Of the 488 subjects who under-
went randomization, 459 (94.1%) completed at
least one postbaseline assessment, 396 (81.1%)
completed all four assessments, and 440 (90.2%)
completed the assessment at week 12. Subjects
were recruited primarily through advertisements
(52.2%) or clinical referrals (44.1%).

Of 14 possible sessions of cognitive behavioral
therapy, the mean (+SD) number of sessions com-
pleted was 12.7£2.8 in the combination-therapy
group and 13.2+2.0 in the cognitive-behavioral-

therapy group. The mean dose of sertraline at
the final visit was 133.7+59.8 mg per day (range,
25 to 200) in the combination-therapy group,
146.0+60.8 mg per day (range, 25 to 200) in the
sertraline group, and 175.8+43.7 mg per day
(range, 50 to 200) in the placebo group.

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
There were no significant differences among study
groups with respect to baseline demographic and
clinical characteristics (Table 1). The mean age

Table 2. Key Outcomes at 12 Weeks.*
Combination Cognitive Behavioral
Therapy Sertraline Therapy
Assessment Scale and Week of Evaluation (N=140) (N=133) (N=139)
Clinical Global Impression—Improvement scale
— % with response to therapy (95% ClI) 7
Baseline NA NA NA
Week 4 21.4 (15.4-29.0) 18.8 (13.0-18.8) 9.3 (5.5-15.5) 6.6 (2.6-14.9)
Week 8 54.3 (46.0-62.3) 47.4 (39.1-55.8) 29.5 (22.6-37.6) 22.4 (14.4-33.1)
Week 12 80.7 (73.3-86.4) 54.9 (46.4-63.1) 59.7 (51.4-67.5) 23.7 (15.5-34.5)
Score on Pediatric Anxiety Rating Scale —
mean (95% Cl) 1§
Baseline 19.4+3.9 (18.8-20.1) 18.8+3.9 (18.1-19.4) 18.9+3.9 (18.2-19.6) 19.6+3.9 (18.7-20.5)
Week 4 14.6+3.9 (14.0-15.3)  14.2+4.0 (13.6-14.9) 16.0+3.9 (15.4-16.7) 16.0+4.1 (15.0-16.9)
Week 8 10.6:4.9 (9.8-11.4)  11.2+5.0 (10.4-12.1)  13.3x4.8 (12.5-14.1) 13.6+5.2 (12.5-14.3)
Week 12 7.4+6.0 (6.4-8.4) 9.8+6.2 (8.7-10.8)  10.845.9 (9.8-11.7)  12.6+6.3 (11.2-14.0)
Score on Clinical Globe Impressions—
Severity — mean (95% CI){9
Baseline 5.1£0.7 (5.0-5.2) 5.040.7 (4.8-5.1) 5.0£0.7 (4.9-5.1) 5.1£0.7 (5.0-5.3)
Week 4 4.2+0.8 (4.0-4.3) 4.1+0.8 (4.0-4.2) 4.5+0.8 (4.4-4.6) 4.2-4.6)
Week 8 3.3+1.0 (3.1-3.4) 3.5+1.0 (3.3-3.6) 3.9+1.0 (3.7-4.1) 40£1.1 (3.7-4.2)
Week 12 2.4+1.3 (2.2-2.7) 3.0£1.3 (2.8-3.2) 3.3x1.3 (3.1-3.5) 3.8+1.4 (3.5-4.1)
Score on Children’s Global Assessment
Scale — mean (95% CI)§|
Baseline 50.5+7.0 (49.3-51.7)  50.9+7.0 (49.7-52.1)  51.0+7.1 (49.8-52.1) 50.1x7.0 (48.5-51.6)
Week 4 56.2+6.7 (55.1-57.4)  56.8+6.9 (55.6-57.9) 54.3+6.7 (53.1-55.4) 54.6+7.0 (53.0-56.2)
Week 8 62.3+8.3 (60.9-63.6)  61.4+8.5 (60.0-62.9) 58.5+8.2 (57.2-59.9) 58.0+8.7 (56.0-59.9)
Week 12 68.6+10.4 (66.9-70.3) 65.0+10.7 (63.1-66.8) 63.8+10.2 (62.1-65.5) 60.1+10.9 (57.7-62.6)

* Plus—minus values are means +SD. All analyses were performed on data from the intention-to-treat population. Primary outcome variables

were scores on the Clinical Global Impression—Improvement scale and the Pediatric Anxiety Rating Scale. NA denotes not applicable.

7 Values are the proportion of subjects who had a response to therapy, which was defined as a score of 1 (very much improved) or 2 (much
improved) on the Clinical Global Impression—Improvement scale, which ranges from 1 to 7, with lower scores indicating more improve-

ment, as compared with baseline.

i Scores on the Pediatric Anxiety Rating Scale range from 0 to 30, with scores higher than 13 consistent with moderate levels of anxiety and a

diagnosis of an anxiety disorder.

§ Values are expected mean scores, which were determined by linear mixed-effects model analysis.

9§ Scores on the Clinical Global Impression—Severity scale range from 1 to 7, with higher scores indicating greater severity of the disorder.

| Scores on the Children’s Global Assessment Scale range from 1 to 100, with lower scores indicating greater impairment. Scores of 60 or
lower are considered to indicate a need for treatment, and a score of 50 corresponds to moderate impairment that affects most life situa-

tions and is readily observable.
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of participants was 10.7+2.8 years, with 74.2%
under the age of 13 years. There were nearly
equal numbers of male and female subjects. Most
subjects were white (78.9%), with other racial
and ethnic groups represented. Subjects came
from predominantly middle-class and upper-
middle-class families (74.6%) and lived with both
biologic parents (70.3%). Most subjects had re-
ceived the diagnosis of two or more primary
anxiety disorders (78.7%) and one or more sec-
ondary disorders (55.3%). At baseline, subjects
had moderate-to-severe anxiety and impairment
(Table 2). Given the geographic diversity among
study centers, there were significant differences
among sites on several baseline demographic
variables (e.g., race and socioeconomic status).
Overall, these variables were equally distributed
among study groups within each center; howev-
er, three centers had one instance each of un-
equal distribution for sex, race, or socioeconom-
ic status.

CLINICAL RESPONSE
In the intention-to-treat analysis, the percentages
of children who were rated as 1 (very much im-

Expected Mean Score

20+
184
16
14+
12+
104
8_
6 —e— Placebo
—+— CBT alone
4+ —a— Sertraline alone
—a— Combination
2_
0 T T 1
0 4 8 12
Weeks

Study.

Figure 2. Scores on the Pediatric Anxiety Rating Scale during the 12-Week

Scores on the Pediatric Anxiety Rating Scale range from 0 to 30, with scores
higher than 13 consistent with moderate levels of anxiety and a diagnosis
of an anxiety disorder. The expected mean score is the mean of the sam-
pling distribution of the mean. The I bars represent standard errors.
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proved) or 2 (much improved) on the Clinical Glob-
al Impression-Improvement scale at 12 weeks were
80.7% (95% CI, 73.3 to 86.4) in the combination-
therapy group, 59.7% (95% CI, 51.4 to 67.5) in the
cognitive-behavioral-therapy group, 54.9% (95% CI,
46.4 to 63.1) in the sertraline group, and 23.7%
(95% CI, 15.5 to 34.5) in the placebo group (Table
2). With the study center as a covariate, planned
pairwise comparisons from a logistic-regression
model showed that each active treatment was su-
perior to placebo as follows: combination therapy
versus placebo, P<0.001 (odds ratio, 13.6; 95%
CL, 6.9 to 26.8); cognitive behavioral therapy ver-
sus placebo, P<0.001 (odds ratio, 4.8; 95% CI, 2.6
to 9.0); and sertraline versus placebo, P<0.001
(odds ratio, 3.9; 95% CI, 2.1 to 7.4). Similar pair-
wise comparisons revealed that combination ther-
apy was superior to either sertraline alone (odds
ratio, 3.4; 95% CI, 2.0 to 5.9; P<0.001) or cogni-
tive behavioral therapy alone (odds ratio, 2.8;
95% CI, 1.6 to 4.8; P=0.001). However, there was
no significant difference between sertraline and
cognitive behavioral therapy (P=0.41).

There was no main effect for center (P=0.69);
however, a comparison among centers according
to study group revealed a significant difference in
response to combination therapy but no differ-
ences with respect to the response to sertraline
alone (P=0.15) or cognitive behavioral therapy
alone (P=0.25). Further evaluation of response
rates revealed that the average response rate for
combination therapy at one center was signifi-
cantly lower than at the other centers (P=0.002).
A sensitivity analysis of site response rates showed
that when data from the one site were removed,
the average response rate of the other sites was
consistent with that of the full sample.

The mixed-effects model for the Pediatric
Anxiety Rating Scale revealed a significant qua-
dratic effect for time (P<0.001) and a significant
quadratic time-by-treatment interaction for cog-
nitive behavioral therapy versus placebo (P=0.01)
but not for either combination therapy or sertra-
line versus placebo. In other words, as compared
with placebo, cognitive behavioral therapy had a
linear mean trajectory (Fig. 2). Planned pairwise
comparisons of the expected mean scores on the
Pediatric Anxiety Rating Scale at week 12 re-
vealed a similar ordering of outcomes, with all
active treatments superior to placebo, according
to the following comparisons: combination ther-
apy versus placebo, t=-5.94 (P<0.001); cogni-
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tive behavioral therapy versus placebo, t=-2.11
(P=0.04); and sertraline versus placebo, t=-3.15
(P=0.002). In addition, combination therapy was
superior to both sertraline alone (t=-3.26,
P=0.001) and cognitive behavioral therapy alone
(t=-4.73, P<0.001). No significant difference
was found between sertraline and cognitive be-
havioral therapy (t=-1.32, P=0.19). The same
magnitude and pattern of outcome were found
for the Clinical Global Impression—Severity scale
and the Children’s Global Assessment Scale.
Estimates of the effect size (Hedges’ g) and
the number needed to treat between the active-
treatment groups and the placebo group were

SERTRALINE IN CHILDHOOD ANXIETY

calculated. Effect sizes are based on the expect-
ed mean scores on the Pediatric Anxiety Rating
Scale, derived from the mixed-effects model. The
number needed to treat is based on the dichoto-
mized, end-of-treatment scores on the Clinical
Global Impression-Improvement scale with the
use of LOCF. The effect size was 0.86 (95% CI,
0.56 to 1.15) for combination therapy, 0.45 (95%
CI, 0.17 to 0.74) for sertraline, and 0.31 (95% CI,
0.02 to 0.59) for cognitive behavioral treatment.
The number needed to treat was 1.7 (95% CI, 1.7
to 1.9) for combination therapy, 3.2 (95% CI, 3.2
to 3.5) for sertraline, and 2.8 (95% CI, 2.7 to 3.0)
for cognitive behavioral therapy.

Table 3. Subjects Who Withdrew from Treatment or the Study.*
Combination Cognitive Behavioral
Therapy Sertraline Therapy Placebo
Variable (N=140) (N=133) (N=139) (N=76)
number (percent)
Withdrawal from treatment 1(0.7) 7 (5.3) 0 339
Attributed to an adverse event 1(0.7) 2 (1.5) 0 2 (2.6)
Tremor 0 1(0.8) 0 0
Stomach pain 0 1(0.8) 0 0
Suicidal ideation 0 0 0 1(1.3)
Worsening symptoms 1(0.7) 0 0 1(1.3)
Other reason 0 5(3.8) 0 1(1.3)
Improved symptoms 0 0 0 1(1.3)
Declined treatment 0 5(3.8) 0 0
Withdrawal from study 12 (8.6) 16 (12.0) 6 (4.3) 12 (15.8)
Attributed to an adverse event 2 (1.4) 6 (4.5) 0 1(1.3)
Agitation or disinhibition 1(0.7) 2 (1.5) 0 0
Self-harm or homicidal ideation 0 1(0.8) 0 0
Hyperactivity 0 1(0.8) 0 0
Worsening symptoms 1(0.7) 1(0.8) 0 0
Headache 0 1(0.8) 0 0
Rash 0 0 0 1(1.3)
Other reason 10 (7.1) 10 (7.5) 6 (4.3) 11 (14.5)
Lack of improvement 2 (1.4) 0 1(0.7) 1(1.3)
Loss of contact 5 (3.6) 3(2.3) 2 (1.4) 2 (2.6)
Time burden 0 0 1(0.7) 1(1.3)
Withdrawal of consent 3(2.1) 7 (5.3) 1(0.7) 6 (7.9)
Other 0 0 1(0.7) 1(1.3)

* Subjects who withdrew from treatment stopped receiving their assigned therapy but continued to undergo assess-

ment; those who withdrew from the study stopped receiving
assessment.

their assigned treatment and did not undergo continued
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TREATMENT AND STUDY WITHDRAWALS

Most treatment and study withdrawals were at-
tributed to reasons other than adverse events (43
of 57, 75.4%) (Table 3). Of the 14 withdrawals
that were attributed to an adverse event, 11 (78.6%)
were in the groups receiving either sertraline

alone or placebo and consisted of 3 physical events
(headache, stomach pains, and tremor) and 8 psy-
chiatric adverse events (worsening of symptoms,
3 subjects; agitation or disinhibition, 3; hyperac-
tivity, 1; and nonsuicidal self-harm and homicidal
ideation, 1).

Table 4. Moderate-to-Severe Adverse Events at 12 Weeks.*
Cognitive
Combination Behavioral
Therapy Sertraline Therapy Placebo All Subjects
Variable (N =140) (N=133) (N=139) (N=76) (N=488) P Valuey
Sertraline  Sertraline
vs. Placebo  vs. CBT
number (percent)
Adverse event
Physical 52 (37.1) 65 (48.9) 48 (34.5) 33 (43.4) 198 (40.6)
Headache 18 (12.9) 21 (15.8) 12 (3.6) 6(7.9) 57 (11.7) 0.10% 0.075
Gastric distress 14 (10.0) 15 (11.3) 11 (7.9) 6 (7.9) 46 (9.4) 0.431 0.35%
Sore throat 10 (7.1) 6 (4.5) 12 (8.6) 6 (7.9) 34 (7.0) 0.31% 0.17%
Cold symptoms 8 (5.7) 9 (6.8) 10 (7.2) 3(3.9) 30 (6.1) 0.54 0.89%
Vomiting 8 (5.7) 6 (4.5) 5(3.6) 4(5.3) 23 (4.7) 1.00 0.70%
Insomnia 7 (5.0) 11 (8.3)§ 2 (1.4)§ 3(3.9) 23 (4.7) 0.23% 0.013
Fever 6 (4.3) 1(0.8) 8(5.8) 3 (3.9) 18 (3.7) 0.14 0.04
Upper respiratory tract 5(3.6) 3(2.3) 7 (5.0) 3 (3.9) 18 (3.7) 0.67 0.34
infection
Diarrhea 6 (4.3) 5(3.8) 4(2.9) 2 (2.6) 17 (3.5) 1.00 0.74
Interrupted sleep 6 (4.3) 6 (4.5) 2 (1.4) 2 (2.6) 16 (3.3) 0.71 0.16
Nausea 5 (3.6) 4 (3.0 3(2.2) 3 (3.9) 15 (3.1) 0.71 0.72
Body ache 5 (3.6) 4 (3.0) 3(22) 2 (2.6) 14 (2.9) 1.00 0.72
Fatigue 3(2.1) 8 (6.0)§ 0§ 3(3.9) 14 (2.9) 0.75 0.003
Accidental injury 4(2.9) 4 (3.0) 4(2.9) 1(1.3) 13 (2.7) 0.66 1.00
Allergy 5 (3.6) 2 (1.5) 3(22) 2 (2.6) 12 (2.5) 0.63 1.00
Asthma 3(2.1) 5 (3.8) 2 (1.4) 0 10 (2.0) 0.16 0.27
Other infection 5 (3.6) 0 4(2.9) 1(1.3) 10 (2.0) 0.36 0.12
Ear pain 5 (3.6) 2 (1.5) 2 (1.4) 0 9(1.8) 0.54 1.00
Sedation 0 6 (4.5)§ 0§ 1(1.3) 7 (1.4) 0.43 0.01
Psychiatric 41 (29.3) 23 (17.3) 14 (10.1) 10 (13.2) 88 (18.0)
Disinhibition 12 (8.6) 6 (4.5) 2 (1.4) 1(1.3) 21 (4.3) 0.43 0.16
Increased motor activity 10 (7.1) 4 (3.0 2 (1.4) 1(1.3) 17 (3.5) 0.66 0.44
Disobedient or defiant 9 (6.4) 4 (3.0) 2 (1.4) 1(1.3) 16 (3.3) 0.66 0.44
Emotional outburst 1(0.7) 4(3.0) 4(2.9) 3(3.9) 12 (2.5) 0.71 1.00
Restless or fidgety 5 (3.6) 5(3.8)§ 0§ 2 (2.6) 12 (2.5) 1.00 0.03
Anxiety or nervousness 5 (3.6) 1 (0.8) 1(0.7) 4(5.3) 11 (2.3) 0.06 1.00
Irritability 3(2.1) 4(3.0) 3(2.2) 1(13) 11 (2.3) 0.66 0.72
Agitation 7 (5.0) 1(0.8) 1(0.7) 0 9 (1.8) 1.00 1.00
Impulsivity 5 (3.6) 2 (1.5) 1(0.7) 1(1.3) 9(1.8) 1.00 0.61
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Table 4. (Continued.)
Cognitive
Combination Behavioral
Therapy Sertraline Therapy Placebo All Subjects
Variable (N=140) (N=133) (N=139) (N=76) (N=488)
Sertral
vs. Plac
number (percent)
Harm-related 14 (10.0 3(2.3) 8 (5.8) 1(13) 26 (5.3)
Aggression 8 (5.7 1(0.8) 2 (1.4) 11 (2.3) 1.00
Self-harm behavior without 2 (1.4) 1(0.8) 1(0.7) 4(0.8) 1.00
suicidal intent
Suicidal ideation 5(3.6) 5(3.6) 1(1.3) 11 (2.3) 0.36
Suicide attempt 0 NA
Homicidal ideation 2 (1.5) 2 (0.4) 0.54
Homicide attempt 0 0 0 NA
Serious adverse eventq|
Psychiatric hospitalization 1(0.7) 1(0.8)] 2 (0.4) 1.00
Medical hospitalization 0 1(0.8) 1(0.2) 1.00

P Value}

Sertraline
vs. CBT

ine
ebo

1.00
1.00

0.06
NA
0.24
NA

1.00
1.00

* Adverse events that occurred in at least 3% of the patients in any study group are reported, unless otherwise noted. Subjects could have
more than one adverse event. Case definitions of psychiatric disorders are from the DSM-IV-TR.*® CBT denotes cognitive behavioral therapy,

and NA not applicable.

7 Differences in the number of adverse events in the sertraline group, as compared with the placebo group and the cognitive-behavioral-thera-
py group, were evaluated with the use of Fisher's exact test, unless otherwise noted.

i The reported P value was calculated with the use of Pearson’s chi-square statistic.

§ P<0.05 for the comparison between the sertraline group and the cognitive-behavioral-therapy group.

9 All harm-related adverse events and serious adverse events are reported (i.e., not limited only to those occurring in at least 3% of the subjects).

| This event was considered to be possibly related to treatment.

SERIOUS ADVERSE EVENTS

Three subjects had serious adverse events during
the study period. One child in the sertraline group
had a worsening of behavior that was attributed
to the parents’ increased limit setting on avoid-
ance behavior; the event was considered to be pos-
sibly related to sertraline. A child in the combina-
tion-therapy group had a worsening of preexisting
oppositional-defiant behavior that resulted in
psychiatric hospitalization; this event was con-
sidered to be unrelated to a study treatment. The
third subject was hospitalized for a tonsillecto-
my, which was also considered to be unrelated to
a study treatment (Table 4).

ADVERSE EVENTS

Subjects in the combination-therapy group had a
greater number of study visits and therefore sig-
nificantly more opportunities for elicitation of
adverse events than did those in the other study
groups, with a mean of 12.8+4.0 opportunities
(range, 1 to 22) in the combination-therapy group,

N ENGLJ MED 359;26  WWW.NEJM.ORG

as compared with 9.9+3.6 (range, 1 to 14) in the
sertraline group, 10.6+2.0 (range, 1 to 14) in the
cognitive-behavioral-therapy group, and 9.7+4.2
(range, 1 to 14) in the placebo group (P<0.001 for
all comparisons). Rates of adverse events, includ-
ing suicidal and homicidal ideation, were not sig-
nificantly greater in the sertraline group than in
the placebo group. No child in the study attempt-
ed suicide. Among children in the cognitive-behav-
ioral-therapy group, there were fewer reports of
insomnia, fatigue, sedation, and restlessness or
fidgeting than in the sertraline group (P<0.05 for
all comparisons). For a list of mild adverse events
that were not associated with functional impair-
ment, as well as moderate and severe events, see
the Supplementary Appendix, available with the
full text of this article at www.nejm.org.

DISCUSSION

Our study examined therapies that many clinicians
consider to be the most promising treatments for
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childhood anxiety disorders. Our findings indicate
that as compared with placebo, the three active
therapies — combination therapy with both cog-
nitive behavioral therapy and sertraline, cognitive
behavioral therapy alone, and sertraline alone —
are effective short-term treatments for children
with separation and generalized anxiety disorders
and social phobia, with combination treatment
having superior response rates. No physical, psy-
chiatric, or harm-related adverse events were re-
ported more frequently in the sertraline group
than in the placebo group, a finding similar to
that for SSRIs, as identified in previous studies of
anxious children.*?1325 Few withdrawals from
either treatment or the study were attributed to
adverse events. Suicidal ideation and homicidal
ideation were uncommon. No child attempted sui-
cide during the study period.

Since they were recruited at multiple centers
and locations, the study subjects were racially and
ethnically diverse. However, despite intense out-
reach, the sample did not include the most socio-
economically disadvantaged children. Subjects
were predominantly younger children and in-
cluded those with ADHD and other anxiety dis-
orders, factors that allow for generalization of
the results to these populations. Conversely, the
exclusion of children and teens with major de-
pression and pervasive developmental disorders
may have limited the generalizability of the re-
sults to these populations.

The observed advantage of combination ther-
apy over either cognitive behavioral therapy or
sertraline alone during short-term treatment (an
improvement of 21 to 25%) suggests that among
these effective therapies, combination therapy
provides the best chance for a positive outcome.
The superiority of combination therapy might be
due to additive or synergistic effects of the two
therapies. However, additional contact time in the
combination-therapy group, which was unblind-
ed, and expectancy effects on the part of both
subjects and clinicians cannot be ruled out as al-
ternative explanations. Nonetheless, the magni-
tude of the treatment effect in the combination-
therapy group (with two subjects as the number
needed to treat to prevent one additional event)
suggests that children with anxiety disorders who
receive quality combination therapy can consis-
tently expect a substantial reduction in the se-
verity of anxiety. An increased number of visits
in the combination-therapy group resulted in in-

creased opportunities for elicitation of adverse
events. Consequently, the potential for expectan-
cies among subjects, parents, and clinicians re-
garding the side effects of medications in the
context of more visits may have increased the
rate of some adverse events in the combination-
therapy group and may limit conclusions that can
be drawn regarding the rates of adverse events in
combination therapy.

The positive benefit of cognitive behavioral
therapy, as compared with placebo, adds new in-
formation to the existing literature.2® The number
needed to treat for cognitive behavioral therapy
in this study (three subjects) is the same as that
identified in a meta-analysis of studies compar-
ing subjects who were assigned to cognitive be-
havioral therapy with those assigned to a wait-
ing list for therapy or to sessions without active
therapy.** Our study’s test of cognitive behavioral
therapy included children with moderate-to-severe
anxiety and addresses criticism of previous trials
that included children with only mild-to-moderate
anxiety.** Before our study, cognitive behavioral
therapy for childhood anxiety was considered to
be “probably efficacious.”® This evaluation of cog-
nitive behavioral therapy and other recent stud-
ies?728 suggests that such therapy for childhood
anxiety is a well-established, evidenced-based treat-
ment.? Given that the risk of some adverse events
was lower in the behavioral-therapy group than
in the sertraline group, some parents and their
children may consider choosing cognitive behav-
ioral therapy as their initial treatment.

The results of our study confirm the short-term
efficacy of sertraline for children with general-
ized anxiety disorder?> and show that sertraline
is effective for children with separation anxiety
disorder and social phobia. The number needed
to treat for sertraline in our study (three sub-
jects) was the same as that previously identified
in a meta-analysis'> of six randomized, placebo-
controlled trials of SSRIs for childhood anxiety
disorders.t213,25:39,31 These studies and others?’
suggest that SSRIs, as a class, are the medication
of choice for these conditions. The titration sched-
ule that we used, which emphasized upward dose
adjustment in the absence of response and ad-
verse events, suggests that the average end-point
dose of sertraline in this study is the highest dose
consistent with good outcome and tolerability.
No adverse events were observed more frequent-
ly in the sertraline group than in the placebo
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group. In contrast to the apparent risk of sui-
cidal ideation and behavior in studies of depres-
sion in children and adolescents,* our study did
not demonstrate any increased risk for suicidal
behavior in the sertraline group. Given the ben-
efit of sertraline alone or in combination with
cognitive behavioral therapy and the limited risk
of adverse events associated with the drug in our
study, the well-monitored use of sertraline and
other SSRIs in the treatment of childhood anxiety
disorders is indicated.

Cognitive behavioral therapy and sertraline ei-
ther in combination or as monotherapies appear
to be effective treatments for these commonly oc-
curring childhood anxiety disorders. Results con-
firm those of previous studies of SSRIs and cog-
nitive behavioral therapy and, most important,
show that combination therapy offers children the
best chance for a positive outcome. Our findings
indicate that all three of the treatment options
may be recommended, taking into consideration
the family’s treatment preferences, treatment avail-
ability, cost, and time burden. To inform more
prescriptive selection of patients for treatment,
further analysis of predictors and moderators of
treatment response may identify who is most
likely to respond to which3? of these effective al-
ternatives.
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