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Objective: The authors compared fluox-
etine and placebo in continuation treat-
ment to prevent relapse of major depres-
sive disorder in children and adolescents.

Method: After a detailed evaluation,
children and adolescents 7–18 years of
age with major depressive disorder were
treated openly with fluoxetine. Those
who had an adequate response after 12
weeks, as indicated by a Clinical Global
Impression improvement score of 1 or 2
and a decrease of at least 50% in Chil-
dren’s Depression Rating Scale—Revised
score, were randomly assigned to receive
fluoxetine or placebo for an additional 6
months. The primary outcome measures
were relapse and time to relapse. Relapse
was defined as either a score of 40 or
higher on the Children’s Depression Rat-
ing Scale with a history of 2 weeks of clin-
ical deterioration, or clinical deterioration
as judged by the clinician. Additional
analyses were conducted with relapse de-

fined only as a score of 40 or higher on
the Children’s Depression Rating Scale.

Results: Of 168 participants enrolled in
acute fluoxetine treatment, 102 were ran-
domly assigned to continuation treat-
ment with fluoxetine (N=50) or placebo
(N=52). Of these, 21 participants (42.0%)
in the fluoxetine group relapsed, com-
pared with 36 (69.2%) in the placebo
group, a significant difference. Similarly,
under the stricter definition of relapse,
fewer participants in the fluoxetine group
relapsed (N=11; 22.0%) than in the
placebo group (N=25; 48.1%). Time to re-
lapse was significantly shorter in the pla-
cebo group.

Conclusions: Continuation treatment
with fluoxetine was superior to placebo in
preventing relapse and in increasing time
to relapse in children and adolescents
with major depression.

(Am J Psychiatry 2008; 165:459–467)

Major depressive disorder is a serious disorder in
the pediatric age group, with 2%–8% of children and ado-
lescents afflicted (1, 2). Youths with depression often have
significant impairment in relationships, school, and work
and are at increased risk for substance abuse, attempted
and completed suicide, and depression in adulthood (1, 3,
4). Furthermore, it appears that early-onset major depres-
sion may be a more chronic and recurrent disorder than
depression that begins in adulthood (1, 5). As many as
50%–75% of children with major depression have recur-
rent episodes (1, 3). Recurrence most often occurs within
6–12 months after remission (6–8). Thus, depression is a
serious disorder requiring early intervention.

Treatment for major depression may be divided into
three phases: acute, continuation, and maintenance
treatment. Acute treatment refers to initial treatment de-
signed to achieve response (a significant reduction in de-
pressive symptoms) and ultimately remission (minimal
or no symptoms). The goal of treatment is remission, al-
though most randomized controlled trials include re-
sponse as the primary aim. Continuation treatment fol-
lows acute treatment with the goal of preventing relapse

of symptoms from the treated episode and consolidating
symptom improvement for a longer duration (recovery).
Continuation treatment generally lasts 4–9 months after
remission. Maintenance treatment, which lasts 1–3 years,
is aimed at preventing new episodes or recurrences of de-
pression in patients who have recovered from their index
episode (9–11).

Because the efficacy of antidepressants in acute treat-
ment has only recently been established in children and
adolescents (12, 13), research on how long to continue
medication treatment after response in this patient group
is limited. Placebo-controlled continuation studies with
adults have shown that continued treatment with an anti-
depressant for 6–9 months after acute treatment reduces
relapse rates compared with placebo (14–16). In a small
pilot study conducted as part of a large acute efficacy trial
of fluoxetine in children and adolescents, continued fluox-
etine reduced relapse rates compared with placebo (34%
and 60%, respectively) and lengthened the time to relapse
(17). The study was limited by several factors: it was part of
a double-blind acute study; it was a small sample (N=40);
randomization occurred at baseline of acute treatment, so
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age groups were unbalanced in the treatment groups dur-
ing continuation treatment; and the length of treatment
prior to randomization included both acute treatment (9
weeks) and some continuation treatment (10 weeks).

Here we present the results of a randomized, placebo-
controlled discontinuation trial to evaluate the need for
continuation treatment in depressed children and ado-
lescents who responded to 12 weeks of treatment with
fluoxetine.

Method

This was a single-site, double-blind, randomized discontinua-
tion trial funded by the National Institute of Mental Health
(NIMH) from August 2000 to July 2006. After a 2-week, three-visit
evaluation period, participants who met all inclusion criteria
and no exclusion criteria were enrolled in a 12-week open-label
acute treatment period with 10–40 mg of fluoxetine. Those who
responded at the end of 12 weeks of acute treatment were ran-
domly assigned to receive fluoxetine or placebo for an additional
6 months.

The study was approved by the University of Texas Southwest-
ern Medical Center Institutional Review Board. All participants
and their parents provided written informed consent or assent af-
ter the purpose, procedures, risks, and benefits of the study and
the rights of study subjects were explained and all questions were
answered.

Participants

Participants were recruited from clinical referrals to a general
child and adolescent psychiatry outpatient clinic as well as
through advertisements. Generally, inclusion and exclusion crite-
ria were the same as in our two previous acute double-blind, pla-
cebo-controlled trials of fluoxetine (18, 19). Participants were out-
patients 7–18 years of age who had a primary diagnosis of major
depressive disorder for at least 4 weeks, with a Children’s Depres-
sion Rating Scale—Revised (CDRS-R; 20) score ≥40 and a Clinical
Global Impression (CGI; 21) severity score ≥4. Major depressive
disorder had to be the primary cause for dysfunction in partici-
pants, although patients with concurrent disorders, such as anxi-
ety, attention deficit hyperactivity disorder (ADHD), and conduct
disorder, were included in the study. Participants were in good
general medical health and of normal intelligence. Exclusion
criteria included a lifetime history of any psychotic disorder (in-
cluding psychotic depression), bipolar disorder, anorexia ner-
vosa, or bulimia; alcohol or substance abuse within the previous
6 months; a concurrent medical condition that would interfere
with the study or endanger the participant; first-degree relatives
with bipolar I disorder; severe suicidal ideation requiring inpa-
tient treatment; previous failure of or intolerance to fluoxetine; or
concurrent psychotropic medications other than stimulants in a
stable regimen. In females, pregnancy, lactation, and not using
adequate contraception were also exclusion criteria.

Because the duration of the protocol (9 months) precluded
withholding appropriate treatment for ADHD, participants were
allowed to be on stimulant treatment or to begin stimulant treat-
ment during the acute phase of the study. However, the addition
of stimulant treatment was not allowed at the time of randomiza-
tion or during continuation treatment.

Evaluation

Patients referred to the study were screened by telephone for
possible inclusion. Appropriate subjects were scheduled for an
initial diagnostic interview. After the informed consent procedure

was completed, interviewers used the Schedule for Affective Dis-
orders and Schizophrenia for School-Age Children—Present and
Lifetime Version (K-SADS-PL) (22), interviewing parents and pa-
tients separately to determine whether patients met inclusion
and exclusion diagnostic criteria. The interviewer also used the
Family Global Assessment Scale (D. Mrazek, unpublished, 1992)
to obtain information about family functioning and the Family
History Research Diagnostic Criteria (23) to obtain a family psy-
chiatric history. A week later, participants were evaluated by a
psychiatrist or licensed psychologist. Information about course of
illness and depression severity was obtained through the K-
SADS-PL, the CDRS-R, and the CGI severity of illness item. Partic-
ipants who met all inclusion criteria and no exclusion criteria and
continued to have a CDRS-R score ≥40 were scheduled to begin
acute treatment within 5–10 days.

Acute Treatment

Beginning at the baseline visit (week 0), participants received
10 mg/day of fluoxetine for 1 week, and then the dosage was in-
creased to 20 mg/day. The dosage could be increased to 30–40
mg/day after 6 weeks of treatment if there was minimal or no re-
sponse (i.e., a CGI severity score ≥3). The dosage could be reduced
to 10 mg/day if intolerable side effects were present.

A child psychiatrist conducted all treatment visits and com-
pleted all rating scales. Visits were weekly for weeks 1–4 and every
other week until acute treatment ended at week 12. Supportive
clinical management (e.g., contact with schools and referrals for
treatment for family members) was provided during each visit, al-
though no specific psychotherapy was allowed. No concomitant
psychotropic medications other than stimulants were allowed
during the treatment, including the continuation phase. Partici-
pants were discontinued from the study if they did not adhere to
the medication regimen; nonadherence was defined as having
taken <70% of pills, based on pill count, on two consecutive visits
or a total of three visits during either phase of treatment. At week
12, participants who did not respond to treatment were discon-
tinued from the study and given recommendations for further
treatment.

Continuation Treatment

Participants were eligible to enter the continuation phase if
they had remitted (defined as a CGI severity of illness score of 1 or
2 and a CDRS-R score ≤28) or had an adequate clinical response
(defined as a CGI severity of illness score of 1 or 2 and a decrease
of 50% or more on the CDRS-R score) at week 12. Before random-
ization, the consent process was repeated with participants and
parents for the double-blind continuation phase. Participants
were then randomly assigned to receive fluoxetine or placebo.
Those in the fluoxetine group received the same dose they were
receiving in acute treatment. In the placebo group, fluoxetine was
not tapered given its long half-life. Randomization was accom-
plished by a computer implementation of the minimization
method in order to accommodate stratification by response cate-
gory (remission versus adequate clinical response), gender, and
age (participants age 12 or under and those age 13 and over). At
the time the study was started, these age groups were considered
an appropriate division of children and adolescents. However, in
2003, the FDA recommended including 12-year-olds as adoles-
cents, and many “adolescent” studies included 12-year-olds (24).
Therefore, for consistency with other trials, these suggested age
groups (age 11 and under for children and age 12 and over for ad-
olescents) were used in the analyses.

During continuation treatment, participants were evaluated by
the psychiatrist every other week for weeks 12–16 and monthly for
weeks 16–36, with two additional visits allowed if needed. The rat-
ing instruments were administered at each visit.
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Outcome Measures

The primary outcome measures for the study were relapse and
time to relapse. As noted by Rush and colleagues (25), definitions
of relapse must balance refraining from declaring a minor wors-
ening as a full recurrence while also not requiring such a high
threshold for recurrence that study subjects must endure undue
pain and suffering. We defined relapse as either a one-time
CDRS-R score ≥40 with worsening of depressive symptoms for at
least 2 weeks, or a clinician determination that there was signifi-
cant clinical deterioration suggesting that full relapse would be
likely without altering treatment, even if the CDRS-R score was
<40. When clinical deterioration occurred, the participant could
be brought in for an interim visit reassessment or could be with-
drawn from study on the basis of the second definition of relapse.
We also conducted secondary analyses on the more stringent re-
lapse definition (CDRS ≥40 only).

Secondary outcome measures included depression severity as
measured by the CDRS-R; the CGI severity and improvement
scales (an improvement score of 1 or 2 [very much or much im-
proved] is considered an acceptable response to treatment); and
the Children’s Global Assessment Scale (26), which measures
overall functioning, with lower scores indicating greater impair-
ment in functioning.

Safety

Adverse events were assessed at each visit through general in-
quiry about problems since the last visit. Serious adverse events,
as defined according to FDA criteria, include adverse events that
lead to death; are life threatening; require hospitalization (initial
or prolonged); lead to disability, congenital anomaly, or birth de-
fect; require intervention to prevent permanent impairment or
damage; and other important medical events that require medi-
cal or surgical intervention (e.g., failed suicide attempt).

Statistical Analyses

Acute phase baseline characteristics were compared between
participants who completed the 12-week acute phase and under-
went randomization and those who dropped out of the acute
phase. Similarly, continuation phase baseline characteristics
were compared between participants in the fluoxetine group and
those in the placebo group. Unadjusted relapse rates (using both
the first and second definition of relapse) were compared by chi-
square test. A logistic regression model was used to compare re-
lapse rates after adjustment for the following covariates, selected
prior to conducting analyses: gender, age, race (Caucasian/non-
Caucasian), duration of illness episode, number of episodes, du-
ration of illness, age at illness onset, and continuation phase
baseline scores on the CDRS-R, the CGI severity scale, the Chil-
dren’s Global Assessment Scale, and the Family Global Assess-
ment Scale. Because the rate of anxiety disorders was found to be
significantly different between the fluoxetine and placebo groups
in analyses of baseline characteristics, the regression was rerun to
include presence of anxiety disorders in the model. Presence of
anxiety disorders was not a significant predictor in the model, so
it was removed and the originally selected covariates were main-
tained. Cox proportional hazards regression models both with
and without the covariates defined above were used to compare
time to relapse between groups.

Results

Acute Phase

Of 331 children and adolescents evaluated, 162 were
screened out. Fluoxetine was given to 169 participants; one
participant was lost to follow-up and did not return for a

postbaseline visit. Thus, a total of 168 youths entered acute
treatment and had at least one postbaseline visit, including
80 children (ages 7–11) and 88 adolescents (ages 12–18).
The mean age for the overall sample was 11.8 years (SD=
2.8); 42.3% were female, and most participants (75%) were
Caucasian. Most (69%) were in their first depressive epi-
sode; the severity of depression as measured by the CGI se-
verity scale was moderate for 30.4%, marked for 56.5%, and
severe for 13.1%. The mean CDRS-R score at baseline was
57.6 (SD=7.3), which is consistent with previous studies.

Of the 168 participants who entered acute treatment, 49
did not undergo randomization because of early with-
drawal from the study or not meeting efficacy criteria; an-
other 17 participants were eligible but did not undergo
randomization. Thus, 102 participants underwent ran-

FIGURE 1. Flow of Participants in a Study Comparing Fluox-
etine and Placebo in Preventing Relapse of Major Depres-
sion in Children and Adolescents

Evaluated
(N=331)

Ineligible (N=162):
No major depressive disorder diagnosis
  (N=88)
Withdrew consent (N=52)
Exclusion criteria met (N=17)
Improved (N=5)

Excluded from acute treatment analyses (N=1):
Received medication, but did not return
  for postbaseline visit (N=1) 

Acute
treatment
(N=168)

Ineligible for random assignment (N=49):
Adverse events (N=9)
Withdrew consent (N=16)
Lost to follow-up/moved (N=4)
Nonadherent (N=2)
Lack of response (N=18)

Eligible, but refused (N=17):
Wish to discontinue medication (N=4)
Time commitment (N=4)
Risk of placebo (N=8)
Family issues (N=1)

Continuation treatment (N=102)

Assigned to
fluoxetine (N=50)

Discontinued (N=12):
Adverse event (N=1)
Withdrew consent (N=8)

Time commitment (N=1)
Refused medication (N=2)
Feeling better (N=1)
Risk of placebo (N=1)
Additional treatment (N=2)
Family issues (N=1)

Lost to follow-up (N=1)
Nonadherent (N=2)

Assigned to
placebo (N=52)

Discontinued (N=7):
Adverse event (N=0)
Withdrew consent (N=6)

Time commitment (N=0)
Refused medication (N=2)
Feeling better (N=1)
Risk of placebo (N=1)
Additional treatment (N=1)
Family issues (N=1)

Lost to follow-up (N=0)
Nonadherent (N=1)
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domization for continuation treatment. The participant
flow throughout the study is outlined in Figure 1.

The baseline demographic and clinical characteristics
of the participants who entered continuation treatment
were similar to those who did not (Table 1), although more
participants in the younger age group entered continua-
tion treatment compared with the older age group. In fact,
of the adolescents enrolled in acute treatment, just over
half (51%) entered continuation treatment, while about
71% of the children who entered acute treatment entered
continuation treatment (χ2=7.11, df=1, p=0.01). Similarly,
52% of the females who entered acute treatment entered
continuation treatment, while 67% of the males did so, al-
though this difference did not reach statistical significance
and may be confounded by age group (the adolescents
were more likely to be female). Overall, illness characteris-
tics were similar for those who entered continuation treat-
ment compared with those who did not. Most of those
who entered continuation treatment were in their first ep-
isode of depression (72.6%).

The mean dosage of fluoxetine for participants who en-
tered continuation treatment was 26.2 mg/day (SD=9.4).
The mean dosage was higher for adolescents than for chil-
dren (29.8 mg/day [SD=10.1] compared with 23.3 mg/day
[SD=7.9]; F=13.1, df=1, 13.1, p<0.001). Most of those who
entered continuation treatment (N=70; 68.6%) had re-

mained on 20 mg/day throughout acute treatment. The
dosage was increased to 30–40 mg/day at week 6 or later in
32 participants (31.4%), most of whom were adolescents
(N=22). In fact, almost half of the adolescents (48.9%) had
increased to a higher dose by the end of acute treatment,
while only 17.5% of the children were on a dosage >20 mg/
day by the end of acute treatment. In one child, the dosage
was reduced to 10 mg/day because of increased hyperac-
tivity on 20 mg/day.

Continuation Phase

Of 102 participants who underwent randomization for
the continuation phase, 50 were randomized to fluoxetine
and 52 to placebo. No statistical differences were noted
between the two groups with regard to age, gender, race,
duration of episode, duration of illness, number of epi-
sodes, or severity of depression at study baseline. The flu-
oxetine group had higher rates of comorbid anxiety disor-
ders than the placebo group (36% and 15.4%, respectively;
χ2=5.7, df=1, p=0.02).

Participants entering the continuation phase had either
remitted (CDRS-R score ≤28) or responded (CGI severity
score ≤2 and a decrease of ≥50% in CDRS-R score) by the
end of the acute phase. Most participants were in remis-
sion at the time of randomization (90.0% of the fluoxetine
group and 86.5% of the placebo group). The mean CDRS-R

TABLE 1. Baseline Demographic and Clinical Characteristics of Participants Who Received Acute Phase Treatment With Flu-
oxetine, by Whether They Entered the Continuation Phase

Characteristic
Entered Continuation Phase 

(N=102)
Did Not Enter Continuation Phase 

(N=66)
Mean SD Mean SD

Age (years)a 11.5 2.8 12.4 2.8
Age at illness onset (years) 10.5 2.8 10.9 2.6
Duration of episode (weeks) 24.2 19.9 27.1 22.9
Duration of illness (months) 13.1 17.2 17.0 18.1
Number of episodes 1.3 0.5 1.5 0.7
Baseline Children’s Depression Rating Scale—Revised score 57.7 7.6 57.3 6.9
Baseline Clinical Global Impression severity score 4.8 0.6 4.8 0.6
Baseline Children’s Global Assessment Scale score 51.8 5.7 51.5 6.9

N % N %
Children (ages 7–11 years)b 57 55.9 23 34.8
Adolescents (ages 12–18 years) 45 44.1 43 65.2
Femalec 37 36.3 34 51.5
Race

Caucasian 72 70.6 54 81.8
African American 9 8.8 9 13.6
Hispanic 15 14.7 3 4.5
Other 6 5.9 0 0.0

First episode 74 72.6 42 63.6
Second episode 24 23.5 17 25.8
Three or more episodes 4 3.9 7 10.6
Comorbid anxiety disorder 26 25.5 18 27.3
Comorbid behavior disorder 45 44.1 27 40.9
Comorbid dysthymia 34 33.3 19 28.8
Suicidality at baseline

None 20 19.6 18 27.3
Death wishes 38 37.3 26 39.4
Suicidal ideation 34 33.3 19 28.8
Suicidal plans 10 9.8 1 1.5
Suicide attempt 0 0.0 2 3.0

a Significant difference between groups (p=0.04).
b Significant difference between groups (p=0.01).
c Significant difference between groups (p=0.05).
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score at randomization was 23.3 (SD=3.9) for the fluoxetine
group and 22.4 (SD=4.4) for the placebo group. Partici-
pants in the placebo group had higher scores on the Chil-
dren’s Global Assessment Scale than those in the fluoxetine
group (75.7 [SD=9.3] and 71.9 [SD=8.9], respectively; F=
4.38, df=1, p=0.04).

Relapse

Relapse occurred more frequently in participants in the
placebo group than in the fluoxetine group (N=36 [69.2%]
and N=21 [42.0%], respectively; χ2=7.67, df=1, p=0.009).
Even using the stricter definition (CDRS-R ≥40 only), re-
lapse was more frequent in the placebo group than in the
fluoxetine group (N=25 [48.1%] and N=11 [22.0%], respec-
tively; χ2=7.59, df=1, p=0.007).

In our multivariate logistic regression model examining
the effect of various demographic and clinical variables on
relapse rate, the treatment effect remained significant
with all predictors in the model (χ2=5.9, df=1, p=0.0152).
Given patients with median values for all covariates, the
odds of relapse for the placebo group were 3.2 times those
for the fluoxetine group (95% confidence interval [CI]=
1.2–8.2). Similar results were obtained with the stricter
definition of relapse (results not shown).

Cox proportional hazards regression showed that par-
ticipants in the placebo group had a significantly greater

risk of relapse than those in the fluoxetine group without
adjustment for covariates (risk ratio=2.1, 95% CI=1.3–3.6;
χ2=3.1, df=1, p=0.0044). After adjustment for the same co-
variates as for the logistic regression model, the risk ratio
was 2.2 (95% CI=1.2–3.8) and remained significant (χ2=7.7,
df=1, p=0.0055). Similar results were obtained with the
stricter definition of relapse.

Figure 2 presents the survival curve for time to relapse,
adjusted for covariates. For the placebo group, the median
time to relapse was 8 weeks after discontinuation of fluox-
etine. By 24 weeks after discontinuation, less than 50% of
the fluoxetine group had relapsed; thus, the median time to
relapse for the group could not be determined, although it
is greater than 24 weeks. Figure 3 presents the survival
curve for time to full relapse (CDRS score ≥40), adjusted for
covariates. Median time to full relapse was 14 weeks for the
placebo group and could not be determined for the fluox-
etine group except that it is greater than 24 weeks.

Within 6 weeks of randomization, the estimated proba-
bility of relapse was 38.7% for the placebo group, com-
pared with 19.1% for the fluoxetine group. By 12 weeks, the
estimated probability of relapse was 65.7% for the placebo
group, compared with 35.7% for the fluoxetine group. Only
a few additional participants relapsed between 12 weeks
and 24 weeks of continuation treatment in either group.

Relapse Rates by Age, Gender, and Presence of 
Residual Symptoms

Exploratory analyses were conducted to evaluate the ef-
fects of age, gender, and presence of residual symptoms

FIGURE 2. Survival Curve Showing Time to Relapse for Chil-
dren and Adolescents Receiving Fluoxetine or Placebo in
Continuation Treatment After Response in Acute Treat-
ment With Fluoxetinea

a Relapse was defined as either a one-time score ≥40 on the Chil-
dren’s Depression Rating Scale—Revised (CDRS-R) with worsening
of depressive symptoms for at least 2 weeks, or a clinician determi-
nation that significant clinical deterioration suggested that full re-
lapse would be likely without altering treatment, even if the CDRS-
R score was <40. The survival model was adjusted for the following
covariates: gender, age, race, duration of episode, number of epi-
sodes, duration of illness, age at illness onset, and baseline contin-
uation phase scores for the CDRS-R, Clinical Global Impression se-
verity scale, Children’s Global Assessment Scale, and Family Global
Assessment Scale.
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FIGURE 3. Survival Curve Showing Time to Full Relapse for
Children and Adolescents Receiving Fluoxetine or Placebo
in Continuation Treatment After Response in Acute Treat-
ment With Fluoxetinea

a Full relapse was defined as a Children’s Depression Rating Scale—
Revised (CDRS-R) score ≥40. The survival model was adjusted for the
following covariates: gender, age, race, duration of episode, number
of episodes, duration of illness, age at illness onset, and baseline
continuation phase scores for the CDRS-R, CGI severity scale, Chil-
dren’s Global Assessment Scale, and Family Global Assessment Scale.
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on relapse rates (Table 2). Overall, the difference between

the fluoxetine and placebo groups was greatest in males

when the full relapse definition was used and least in fe-

males when either definition of relapse was used. Females

overall constituted a smaller group and tended to be in the

older age group, which may confound results.

At the end of acute treatment, 54 (52.9%) participants

reported at least one residual depressive symptom. During

continuation treatment, full relapse was significantly

lower in participants who had no residual symptoms at

the end of acute treatment (22.9%; 11/48) than those with

continued symptoms (46.3%; 25/54), regardless of treat-

ment assignment (χ2=6.8, df=1, p=0.014). The greatest dif-

ference between the fluoxetine and placebo groups was

observed in participants who had no residual symptoms

after acute treatment (67% and 25%, respectively). Partici-

pants with no residual symptoms who were switched to

placebo for continuation treatment were six times as likely

as those remaining on fluoxetine to relapse (Table 2).

Safety

Adverse events were similar between the two groups,

and there were no discontinuations due to physical ad-

verse events during continuation treatment. Three serious

adverse events occurred during the continuation phase:

two participants in the placebo group were hospitalized

for preexisting medical conditions, and one participant in

the fluoxetine group was withdrawn after a suicide at-

tempt (week 16); the patient had a history of self-injurious

behavior and suicidal plans without intent prior to acute

treatment with fluoxetine.

Discussion

This is the first randomized, placebo-controlled study of
the efficacy of continued antidepressant (fluoxetine) treat-
ment in pediatric patients with major depressive disorder
who have had an adequate response with 12 weeks of acute
treatment. Fluoxetine was superior to placebo in prevent-
ing relapse and in increasing time to relapse. Relapse rates
were high and occurred equally in children and adoles-
cents. In this sample, overall relapse rates were similar in
males and females, but the impact of continued treatment
with fluoxetine was greater in males. Similarly, participants
who had residual symptoms at the end of 12 weeks of acute
treatment were more likely to relapse during the subse-
quent 6 months of continuation treatment on both fluoxe-
tine and placebo. Fluoxetine was most effective for pre-
venting relapse (compared with placebo) in those who had
no residual symptoms at the end of acute treatment.

Overall, our continuation treatment sample was fairly
young (mean age=11.5 years [SD=2.8]), attributable in part
to the recruitment of participants in a children’s hospital.
In addition, there was differential attrition for children
and adolescents prior to randomization to continuation
treatment; adolescents were less likely than children to re-
main in the study until this point. For 70% of participants,
this was their first episode of major depression, and co-
morbid disorders were common. While participants were
outpatients and therefore could not be in need of hospital-
ization for suicidal behavior, 43% had suicidal ideation
during this episode.

Several methodological issues were raised prior to initi-
ating the study, including concerns about the safety of dis-
continuation. Safeguards were recommended by NIMH,

TABLE 2. Rates of Relapse in Participants Who Received Placebo or Fluoxetine During Continuation Treatment, by Age
Group, Gender, and Presence of Residual Symptoms

Subgroup and Relapse 
Measurea

Placebo Fluoxetine

Difference (%) Odds Ratiob 95% CIN % N %
Children (ages 7–11 years) 28 29

Relapse 18 64.3 12 41.4 22.9 2.5 0.9–7.4
Full relapse 14 50.0 5 17.2 32.8 4.8 1.4–16.2

Adolescents (ages 12–18 years) 24 21
Relapse 18 75.0 9 42.9 32.1 4.0 1.1–14.2
Full relapse 11 45.8 6 28.6 17.2 2.1 0.6–7.3

Males 33 32
Relapse 22 66.7 10 31.3 35.4 4.4 1.6–12.4
Full relapse 17 51.5 3 9.4 42.1 10.3 2.6–40.4

Females 19 18
Relapse 14 73.7 11 61.1 12.6 1.8 0.4–7.2
Full relapse 8 42.1 8 44.4 –2.3 0.9 0.2–3.3

Residual symptoms 24 30
Relapse 17 70.8 16 53.3 17.5 2.1 0.7–6.6
Full relapse 14 58.3 11 36.7 21.6 2.4 0.8–7.3

No residual symptoms 28 20
Relapse 19 67.9 5 25.0 42.9 6.3 1.8–22.9
Full relapse 11 39.3 0 0.0 39.3 — —

a Relapse was defined as either a one-time score ≥40 on the Children’s Depression Rating Scale—Revised (CDRS-R) with worsening of depressive
symptoms for at least 2 weeks, or a clinician determination that significant clinical deterioration suggested that full relapse would be likely
without altering treatment, even if the CDRS-R score was <40. Full relapse was defined as a CDRS-R score ≥40.

b Odds ratio for relapse in the placebo group relative to relapse in the fluoxetine group.
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among them the exclusion of participants with a history of
severe suicide attempts and the repetition of the consent
protocol prior to randomization to continuation treat-
ment. Some participants did refuse randomization (N=17
of 119 eligible, or 14.3%), about half (N=8) because they
were concerned about relapse or being randomized to
placebo. One concern in the planning stage was that if
participants knew they were being randomly assigned to
treatment, they might relapse shortly thereafter in antici-
pation of possibly getting placebo. However, the pattern of
relapse was consistent with the half-life of the medication,
so it appears this concern was unfounded.

There were substantial concerns about how to define re-
lapse to avoid allowing participants to become too ill be-
fore declaring a relapse as well as counting minor worsen-
ing (which might improve spontaneously) as a sign of
relapse. The majority of difference between the fluoxetine
and placebo groups in the study was driven by the stricter
definition of relapse, which required a CDRS-R score ≥40.
Future studies might consider using a fairly conservative
definition of relapse, although this would have to be bal-
anced with what parents and children will tolerate.

The study is significant for several reasons. It demon-
strates that continuation treatment is required beyond re-
mission of symptoms to prevent relapse, which suggests
that the adult guidelines recommending 6–9 months of
overall treatment for major depression would apply
equally to children and adolescents. It also reinforces the
fact that early-onset depression is associated with high
rates of relapse, even though the majority of participants in
this sample were in their first episode of major depression.

In addition, the results support the efficacy of fluoxetine
over placebo, albeit through a design not typically used to
establish efficacy. The drug-placebo difference in this
study was 27%, which was similar to three prior acute effi-
cacy trials that have been published (18, 19, 27), in which
the differences ranged from 15% to 26%. As noted by Dr.
Robert Temple at a recent FDA workshop on medication
effectiveness (Jan. 9, 2007), it is possible that alternative
designs, such as the discontinuation design used in this
study, are potentially useful in establishing efficacy (28).

Future research would benefit by examining different
treatment strategies to improve remission rates and pre-
vent relapse. As has been observed in adults, children and
adolescents with major depression who had residual
symptoms after 3 months of medication and clinical man-
agement were more likely than those without residual
symptoms to relapse, regardless of whether they contin-
ued medication or switched to placebo. Participants with
no residual symptoms rarely relapsed on continued medi-
cation treatment. Continuation treatment with fluoxetine
alone after 12 weeks is unlikely to improve remission rates
(29). However, fluoxetine combined with cognitive-behav-
ioral therapy (CBT) has demonstrated improved remission
rates overall (30). As demonstrated in adults, it is possible
that augmenting antidepressants with CBT after response

in acute treatment could improve long-term outcome for
children and adolescents, particularly for those who con-
tinue to have residual symptoms after an adequate trial of
medication (31–36). Another strategy to improve remis-
sion might include medication augmentation (37, 38).

Treatment guidelines recommend maintenance treat-
ment for 1–3 years for patients who have had multiple or
severe depressive episodes (3, 39, 40). No maintenance
trials have been conducted in pediatric depression; how-
ever, such trials are needed to examine the utility of long-
term medication as well as to examine which patients are
most likely to need extended treatment beyond continua-
tion care.
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