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Objective: Previous antidepressant main-
tenance trials have used the same medi-
cation from acute through maintenance
phases, confounding the interpretation of
prophylactic effects. The purpose of this
study was to determine whether sertraline
prevents the recurrence of major depres-
sive disorder among patients with recur-
rent depression who had been treated to
remission with medications other than
sertraline.

Method: Patients who had experienced
at least three documented episodes of
major depressive disorder within the last 4
years and who were currently in full remis-
sion were eligible. The last episode must
have been treated for at least 4 months
with any antidepressant except sertraline.
For the initial single-blind placebo lead-in
phase, 371 patients were included; 288
were included in the analyses for the 18-
month double-blind phase in which pa-
tients were randomly assigned to sertra-
line (50 or 100 mg) or placebo (two cap-

sules per day). Recurrence was defined as
a depressive episode that fulfilled DSM-IV
criteria or the appearance of symptoms
that required the administration of another
antidepressant treatment.

Results: Sixty-one patients discontinued
before the double-blind phase, including
33 who experienced a relapse. Out of the
288 who entered the double-blind prophy-
lactic phase, 123 discontinued, including
65 for recurrences. Recurrences were sig-
nificantly lower in the sertraline groups
compared with placebo (sertraline, 50 mg:
16 [16.8%] of 95; sertraline, 100 mg: 16
[17.0%] of 94; placebo: 33 [33.3%] of 99).
Patients treated with sertraline also had a
significantly longer time until recurrence
compared with placebo-treated patients.

Conclusions: Among remitted patients
with a history of multiple depressive epi-
sodes, sertraline at a dose of either 50 or
100 mg/day prevented recurrences signif-
icantly more than did placebo.

(Am J Psychiatry 2004; 161:836–842)

Approximately 17% of individuals will experience an
episode of major depressive disorder in their lifetime (1).
The prevalence of this disorder, together with associated
impairments in work and social functioning (2–4), has led
to the identification of depression as the fourth most dis-
abling illness in the world (5). Compounding the public
health significance of depression is the highly recurrent
nature of the disorder. Of those individuals with an epi-
sode of major depressive disorder, a recent study indicates
that 41% will have a second episode within a year, 59%
within 2 years, and 74% within 5 years (6).

The treatment of depression is commonly divided into
three distinct phases (7). The acute phase begins with the
initial presentation of an episode and is designed to elicit
at least a response as determined by a clinically significant
reduction in symptoms. This is followed by a continuation
phase designed to prevent a relapse of the most recent ep-
isode. Continuation therapy of at least 6 months is now
recommended (8, 9). Complete symptom remission can
occur in either the acute or continuation phase, and full
recovery is defined as a sustained period of remission last-

ing several months. The final phase is maintenance treat-
ment, which has as its goal the prevention of a new acute
episode (a recurrence) of major depressive disorder. Main-
tenance treatment has specifically been recommended for
any patient who has had three or more major depressive
episodes in the past 5 years (8, 10).

A number of placebo-controlled or comparative trials
have provided evidence of maintenance efficacy for anti-
depressant agents. Agents tested in these trials include
imipramine (11), desipramine (12), phenelzine (13), ser-
traline (14, 15), fluoxetine (16), paroxetine (17), and citalo-
pram (18). In all of these trials, however, only responders
to the drug utilized during the acute phase were included
in the maintenance trial. This design has been described
as introducing a potentially significant selection bias that
limits the generalizability of results (19). In these studies,
prevention findings are only relevant to the population of
patients who are highly responsive to the study medica-
tion during the acute phase, rather than the broader group
of patients achieving remission of their major depressive
disorder through various approaches, i.e., other antide-
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pressants or combination therapies. To overcome this se-
lection bias, maintenance medication should be evalu-
ated among patients achieving initial remission through
other means besides the maintenance agent.

A second problem with previous maintenance studies is
the difficulty in distinguishing relapse from recurrence.
Because recurrence refers to the development of a new
episode, it can only occur after recovery from the previous
episode. However, the time periods that have been pro-
posed to define continuation treatment for relapse pre-
vention versus maintenance treatment for recurrence
prevention do not have an empirical basis (20). When pa-
tients remain on the same medication throughout acute
and continuation treatment, it is not possible to know
whether patients have actually recovered from their initial
episode or whether the medication is simply suppressing
the symptoms of the original episode, which would rap-
idly return if medication was discontinued. To be certain
that a full recovery has occurred, patients would need to
be withdrawn from the original treatment and monitored
for a period of time to determine if remission is stable.
Although the use of a no-treatment phase to determine
whether full recovery is evident has been recommended
(20), no previous antidepressant maintenance trials have
incorporated this design feature to determine whether
stable remission has actually occurred.

The present study was designed specifically to address
these methodological concerns with previous studies and
to evaluate the prophylactic efficacy and safety of the anti-
depressant sertraline, a selective serotonin reuptake in-
hibitor, compared with placebo in patients with highly re-
current major depressive disorder. We hypothesized that
sertraline would result in a lower recurrence rate and a
longer time until recurrence than placebo.

Method

Patients

Male or female outpatients over 18 years of age with major de-
pressive disorder, recurrent subtype, were recruited at 83 psychi-
atric centers in France during the period from Aug. 16, 1995, to
Nov. 8, 1999. To be eligible, patients must have had at least three
episodes of major depressive disorder in the 4 years preceding the
study, as determined by systematic review of clinical records over
the 4-year period. The most recent episode had to occur within 6
months of entry into the study. Treatment for this episode con-
sisted of any antidepressant except sertraline. Among the patients
judged as successfully treated by the investigator, those who were
in remission at the selection visit were eligible for entry in the
study. Remission was defined as meeting all of the following crite-
ria: 1) absence of “depressed mood” and “markedly diminished
interest” according to DSM-IV, 2) presence of no more than two of
the seven other DSM-IV symptom criteria for major depressive
episode, and 3) a maximum score of 2 for the sum of the first two
items of the Montgomery-Åsberg Depression Rating Scale (21)
(“apparent and reported sadness”). The previous treatment could
not have been discontinued for more than 2 of the previous 6
months at the time of study entry.

Patients were excluded if they had another current psychiatric
disorder (including comorbid anxiety disorder) or a prior history

of schizophrenia, psychotic disorder, or bipolar disorder. Patients
were also excluded if they had a prior history of alcoholism or
drug dependency, were considered at high risk for suicide, or had
any emotional/intellectual problem that could invalidate the pa-
tient’s consent or limit ability to comply with the protocol.

Women of childbearing potential had to agree to use appropri-
ate contraception during the trial. Treatment with any other anti-
depressant agent, alprazolam (which has a potential antidepres-
sant effect), any antipsychotic medication, or psychotherapy was
not allowed during the course of the study. All the anxiolytic treat-
ments prescribed during the last episode of depression were to be
withdrawn or the dose reduced to the maximum of 10 mg in diaz-
epam equivalents.

Study Design

This was a randomized two-phase study with a total duration
of 20 months. Phase I was a 2-month, single-blind placebo period
designed to confirm that the remission was stable and that the
patient was in full recovery. Patients entered phase I of the study
immediately after the successful treatment (i.e., remission as de-
fined earlier) of their previous depressive episode. During this
phase, patients received two capsules of placebo per day taken at
the same time each day.

Those patients who continued to remain in remission over the
course of phase I, and continued to meet inclusion/exclusion cri-
teria at the end of phase I, entered into the recurrence prevention
phase. This phase II was a double-blind treatment period lasting
18 months (day 60 to month 20) in which patients were randomly
assigned to one of three groups: placebo (two capsules per day);
sertraline, 50 mg/day (one 50-mg capsule of sertraline and one
placebo capsule); or sertraline, 100 mg/day (two 50-mg capsules
of sertraline after a 15-day period of sertraline, 50 mg/day [with
one placebo capsule]). All capsules were taken at the same time
each day (bedtime). No increase or reduction in dose was permit-
ted during the study. Study investigators were all psychiatrists in
community or hospital settings.

Randomization was stratified by center, in blocks of three, and
was performed according to a central computerized randomiza-
tion schedule. Once the centralization random assignment was
generated, each center distributed the therapeutic units on a
chronological basis.

The study was conducted in accordance with the principles of
the Declaration of Helsinki and its amendments. In addition, the
study followed European Community Good Clinical Practice and
French regulations for the conduct of clinical trials. The study
protocol and the amendments were approved by an appropriate
local ethics review committee (Comité Consultatif pour la Protec-
tion des Personnes se prêtant à une Recherche Biomédicale).
Written informed consent was obtained from each patient before
participating in the study. According to ethical and legal consider-
ations, all identifying information concerning the patients has
been avoided.

Efficacy Assessments

The primary efficacy criterion was the occurrence of a new de-
pressive episode (recurrence) during the 18-month double-blind
phase II treatment period. At each visit during phase II, the clini-
cal investigator evaluated whether the patient was experiencing a
recurrence by using a semistructured interview that was guided
by a DSM-IV checklist containing the criteria for major depressive
disorder (with the exception that the temporal criterion was not
applied). Investigators were trained in the use of this instrument
and diagnostic criteria for major depressive disorder at a meeting
before commencement of the study. Secondary outcomes were
also assessed at each visit with the clinician-rated Montgomery-
Åsberg Depression Rating Scale (21) and Clinical Global Impres-
sion (CGI) scales for improvement and severity (22). Assessments
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were conducted at the beginning of phase I (selection visit), the
beginning of phase II (randomization visit), and at months 4, 5, 8,
11, 14, 17, and 20, as timed from entry into phase I. Investigators
were kept blind to treatment assignment.

Recurrence was defined in two ways: 1) meeting DSM-IV crite-
ria for a major depressive episode as determined by the DSM-IV
checklist or 2) the appearance of symptoms which, in the opinion
of the clinician, required the administration of another antide-
pressant treatment. This second definition was designed to cap-
ture probable recurrences that may not have yet fully met DSM-IV
criteria. However, the final decision about whether a recurrence
occurred was based upon an independent review of all patient
data by a Scientific Committee blind to the clinician’s decision
and to treatment assignment. Two patients were moved from one
classification to another. One patient classified as experiencing
“no recurrence” by a clinician was reclassified as having experi-
enced a “recurrence” by the End-Point Review Committee; one
patient classified as experiencing a “recurrence” by a clinician
was reclassified as having experienced “no recurrence.” Four
noninvestigator psychiatrists attended this committee.

Safety Assessments

All observed or volunteered adverse events, including adverse
drug reactions, illnesses with onset during the course of treat-
ment, and exacerbations of preexisting illnesses, were recorded at
each visit.

Statistical Analysis

The comparability of the treatment groups at randomization
was assessed by using a one-way analysis of variance, and quali-
tative data were compared with the chi-square test or Fisher’s
exact test.

The primary criterion for efficacy, defined a priori, was the per-
centage of patients treated with sertraline versus placebo who ex-
perienced recurrence. Recurrence rates for the two sertraline
groups (pooled) were compared with placebo by using the chi-
square test, with alpha set to 0.05. If significant, this analysis was
followed by pairwise comparisons of the three treatment groups
using a Bonferroni-corrected alpha of 0.0167 (0.05/3).

Time to recurrence was examined using nonparametric Ka-
plan-Meier survival curves and the log-rank test, and the pooled

sertraline group was compared with the placebo group. If this
comparison was significant, pairwise comparisons with a Bonfer-
roni-corrected alpha of 0.0167 were examined. Secondary analy-
ses examined the effects of covariates on recurrence rates using
Cox proportional hazards regression models.

Safety analyses were conducted using Fisher’s exact test for
each pairwise comparison of the treatment groups in the inci-
dence of adverse events, with significance declared at p<0.05. All
statistical tests were two-tailed.

Results

Patient Disposition

Figure 1 summarizes the progression of the patients
through the two phases of the trial. Sixty-one patients
(16.4%) discontinued during phase I, including 33 patients
(8.9%) who experienced a relapse. Eleven additional pa-
tients from two invalidated centers were excluded from
further analysis (one center relocated without informing
the research team, and the investigator at the second cen-
ter stopped the study and influenced his patients to with-
draw consent). During phase II, 123 patients (41.1%) dis-
continued, including 65 patients (21.7%) who suffered a
recurrence.

Patient Characteristics

Of 299 patients randomly assigned to a treatment con-
dition, 11 had major protocol violations during phase I
and were not reassessed by the Scientific Committee.
Consequently, 288 patients were included in the primary
efficacy analysis, and their characteristics are shown in
Table 1. No statistically significant differences were ob-
served between the three treatment groups with regard to
demographic data, depression history, Montgomery-
Åsberg Depression Rating Scale score, or CGI severity or
improvement ratings at randomization. Before entering

FIGURE 1. Study Protocol and Progression of Remitted Patients With Highly Recurrent Major Depressive Disorder Randomly
Assigned to Double-Blind Prophylactic Treatment With Sertraline (50 or 100 mg/day) or Placebo

At least 4 months of treatment
with antidepressant other

than sertraline (openly
given by the investigator)

Onset of Index Episode

Phase 2

Recurrence Prevention

18 months

Double-Blind Treatment

Phase 1

Placebo

Remission
Stability

2 months

Two sites
invalidated

(N=11)

Discontinued
(N=61):
relapsed
(N=33),
adverse

event (N=11),
poor com-

pliance (N=4),
withdrew
consent

(N=8), other
(N=5)

Included
in phase 1

(N=371)

6 months

Sertraline
100 mg/day

(N=94)

Completed (N=57). Withdrawn (N=37): patient's
decision (N=4), adverse event (N=14), lost to
follow-up (N=2), recurrence (N=16), other (N=1) 

Placebo
(N=99)

Completed (N=50). Withdrawn (N=49): patient's
decision (N=11), adverse event (N=2), lost to
follow-up (N=1), recurrence (N=33), other (N=2) 

Sertraline
50 mg/day

(N=95)

Completed (N=58). Withdrawn (N=37): patient's
decision (N=10), adverse event (N=8), lost to
follow-up (N=1), recurrence (N=16), other (N=2) 

Random
assignment

(N=299)

Major
violations
in phase 1

(N=11)

Efficacy 
analysis set

(N=288)



Am J Psychiatry 161:5, May 2004 839

LÉPINE, CAILLARD, BISSERBE, ET AL.

http://ajp.psychiatryonline.org

the single-blind wash-out period, 73% of patients were
taking psychotropic medications (the most frequently
prescribed antidepressants were fluoxetine [N=118], par-
oxetine [N=124], clomipramine [N=102], and citalopram
[N=48]). Concomitant medications were recorded at each
visit. At randomization, 21.2% of patients were taking
benzodiazepines. The percentage of patients who re-
ceived psychotropics and benzodiazepines was not sta-
tistically different in the sertraline and placebo groups.
These percentages slightly decreased throughout the
study in the three groups.

Compliance

Treatment compliance (measured by examination of
the capsule blister packs) was between 98.5% and 100%.

Incidence of Recurrence

Over the course of the 18-month study, a new depressive
episode was recorded in 33.3% of patients in the placebo
group and in 16.9% of those who received sertraline (Table
2). No statistically significant difference was observed in
the incidence of recurrence between the 50-mg sertraline
group and the 100-mg sertraline group (16.8% and 17.0%,
respectively). Similar results were obtained when the 11
patients with major violations from phase I were included
in the analysis (placebo: 34%; sertraline, 50 mg: 16.3%; ser-
traline, 100 mg: 16.3%).

Time to Recurrence

Time-to-event analysis revealed that new depressive ep-
isodes occurred during the entire course of the 18-month
study in all treatment groups. At each time point, the re-
currence rate was always higher in the placebo group than
in the sertraline groups (Figure 2). Significant differences
were observed between the placebo and combined sertra-
line groups (log-rank test=10.6, p=0.001), placebo and 50-
mg sertraline groups (log-rank test=7.9, p=0.005), and pla-
cebo and 100-mg sertraline groups (log-rank test=6.2,
p<0.02) but not between the 50- and 100-mg sertraline
groups (log-rank test=0.04, p=0.84).

Effects of Clinical and Demographic Covariates 
on Time to Recurrence

The influence of a number of clinical and demographic
factors on time to recurrence was examined by using Cox
proportional hazards models. Factors examined included
Montgomery-Åsberg Depression Rating Scale score, CGI se-
verity rating, number of DSM-IV criteria present at ran-
domization, previous history of depression, class of previ-
ous antidepressant, and demographic characteristics. None
of the factors had a significant effect on recurrence rate.

Safety

Safety was examined in all 299 patients (including the 11
patients with protocol violations during phase I). A slightly

TABLE 1. Demographic and Clinical Characteristics of Remitted Patients With Highly Recurrent Major Depressive Disorder
Randomly Assigned to Double-Blind Prophylactic Treatment With Sertraline (50 or 100 mg/day) or Placebo 

Characteristic

Group

AnalysisPlacebo (N=99) Sertraline, 50 mg (N=95) Sertraline, 100 mg (N=94)
Mean SD Mean SD Mean SD F df p

Age (years) 45.5 10.5 47.3 11.3 48.0 11.2 1.31 2 0.28a

N % N % N % χ2 df p

Female 73 73.7 57 60.0 73 77.7 0.77 1b 0.39

Number of previous depressive episodes 2.35 4 0.68
3–5 48 48.5 48 50.5 48 51.1
6–10 35 35.4 37 39.0 37 39.4
>10 16 16.2 10 10.5 9 9.6

Median Range Median Range Median Range Hc df p

Age at first episode (years) 30 12–63 32 16–66 32.5 15–61 3.66 2 0.17
Time between index episode and 

randomization (days) 328 233–1066 320 207–790 305.5 206–815 4.29 2 0.12
Montgomery-Åsberg Depression Rating 

Scale total score at randomization 4 0–15 3 0–10 4 0–15 3.37 2 0.19

N % N % N % Hc df p

CGI severity scale score at randomization 1.28 2 0.53
Normal (score of 1) 55 55.6 56 59.0 45 47.9
Possible mild disorder (score of 2) 24 24.2 24 25.3 36 38.3
Mild disorder (score of 3) 18 18.2 14 14.7 11 11.7
Moderate disorder (score of 4) 2 2.0 1 1.1 2 2.1

a Analysis of variance.
b Sertraline groups pooled together for analysis.
c Kruskal-Wallis one-way analysis of variance.
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greater proportion of patients in the 100-mg sertraline
group (80%) experienced adverse events compared with
the 50-mg sertraline (76%) and placebo (71%) groups. The
majority of adverse events were rated as mild (47%) or
moderate (42%), classified as not related to study treat-
ment (71%), and resolved at study end (94%). Only 9% of
adverse events led to treatment discontinuation. A signifi-
cantly greater proportion of patients in the 100-mg sertra-
line group (15.3% [N=15 of 98]) relative to placebo (1.9%
[N=2 of 103]) discontinued treatment because of adverse
events (p=0.0006, Fisher’s exact test). The proportion of
patients in the 50-mg sertraline group that discontinued
treatment because of adverse events (9.2% [N=9 of 98])
was not significantly different from placebo (p=0.054,
Fisher’s exact test).

The most frequently reported adverse events were anxi-
ety, influenza-like symptoms, and insomnia (Table 3). In
pairwise comparisons of the three treatment groups, there
were no significant differences in the rates of any adverse
events.

A total of 26 serious adverse events were reported in 20
patients (placebo group: N=6; 50-mg sertraline group: N=
5; 100-mg sertraline group: N=9). No serious adverse event
was classified as related to study treatment. One death by
drowning, an apparent suicide, occurred in a patient in
the 100-mg sertraline group, 11 days after her 3-month
visit. There were no signs of drug overdose.

Discussion

The results of the current study provide evidence of the
prophylactic efficacy of sertraline treatment in a high-risk
sample of patients who had suffered from at least three de-
pressive episodes in the previous 4 years. The relative risk
of recurrence of major depression after treatment with
sertraline was approximately half that observed with pla-
cebo. No significant differences were observed in the inci-
dence of recurrence between the 50-mg and 100-mg ser-
traline groups, suggesting that a sertraline dose of 50 mg
appears to be sufficient to prevent recurrence.

Many controlled trials have reported the efficacy of var-
ious antidepressants in sustaining response beyond the
first 6–10 weeks of acute treatment and in preventing re-
lapse during 4–12 months of “continuation” therapy. The
long-term efficacy results of such designs are confounded,
however, by a selection bias that limits the long-term
treatment study sample to patients who are responders to
acute treatment with the drug under study. In other words,
typical maintenance treatment studies are not true stud-
ies of prophylactic efficacy, but instead evaluate, in a more
limited way, the ability of a drug to sustain its initial re-
sponse and only in the subgroup of patients responding to
the same antidepressant drug.

The current study, however, avoided the selection bias
associated with such a response-contingent entry crite-
rion by recruiting patients who had not achieved a re-
sponse due to treatment with sertraline. More important,
enrollment was contingent not only on achieving episode
remission but also on maintaining remission while not re-
ceiving any antidepressant treatment. As a consequence,
the study was designed as a pure test of prophylactic effi-
cacy in a high-risk sample. This approach represents a
new model to evaluate any compound in the prevention of
depressive recurrence.

Overall, the rates of recurrence of major depressive dis-
order were relatively low during maintenance treatment.
This may have been due to the long (2-month) single-
blind placebo phase I period. Some patients with a high
proneness for a recurrence may have discontinued during
phase I, thereby lowering the potential recurrence rates
during phase II. It is possible also that repeated contact
with mental health professionals during study visits may
have contributed to the relatively low recurrence rate ob-
served. Last, a longer period of the study might have in-
creased the number of recurrences.

TABLE 2. Difference in Recurrence Among Remitted
Patients With Highly Recurrent Major Depressive Disorder
Randomly Assigned to Double-Blind Prophylactic Treat-
ment With Sertraline (50 or 100 mg/day) or Placebo

Group Comparison

Difference in 
Occurrence Rate Analysis

% CI χ2 (df=1) p
Placebo group versus 

pooled sertraline group 16.4 6.0 to 27.2a 10.0 0.002
Placebo group versus 

50-mg sertraline group 16.5 1.5 to 30.5b 7.0 0.008
Placebo group versus 

100-mg sertraline group 16.3 1.3 to 30.3b 6.8 0.009
50-mg sertraline group 

versus 100-mg sertraline 
group –0.2 –13.4 to 13.0b 0.001 0.97

a CI=95% two-sided confidence interval, alpha=0.05.
b CI=98.33% two-sided confidence interval, alpha=0.0167.

FIGURE 2. Time Until Recurrence in Remitted Patients With
Highly Recurrent Major Depressive Disorder Randomly
Assigned to Double-Blind Prophylactic Treatment With
Sertraline (50 or 100 mg/day) or Placebo
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None of the clinical or demographic variables examined
were found to significantly influence the time to recur-
rence. Of particular note is that in this patient cohort with
highly recurrent depression, the number of previous epi-
sodes did not appear to affect the rate of recurrence.

One of the potential clinical implications of the current
trial is that patients who report three or more previous de-
pressive episodes—but who are currently in remission and
no longer taking medication—might benefit from starting
prophylactic treatment with sertraline. The evidence from
the current study suggests that such prophylactic treat-
ment will reduce by more than twofold the recurrence risk
over the next 18 months. This result must be confirmed by
further research in high-risk samples treated for longer
time periods.

A substantial proportion of patients who received pla-
cebo still remained free of recurrence over the 18-month
study period.

Overall, prophylactic treatment with sertraline was well
tolerated, with no differences between sertraline and pla-
cebo in the incidence of adverse events. The majority of
adverse events were not serious, were rated as mild or
moderate, were not related to study treatment, and re-
solved at the end of the study. The incidence of specific ad-
verse events with sertraline were generally lower in the cur-
rent trial compared with a previous maintenance trial that
enrolled patients treated during acute and continuation
therapy with sertraline (14). Further research is needed to
clarify whether recovered patients with a history of recur-
rent depression who begin a course of sertraline for pro-
phylactic purposes are less susceptible to adverse events
compared with nonrecovered patients or patients treated
continuously with sertraline from the presentation of an
index episode of major depressive disorder.

Some limitations of this study should be noted. First,
the study was not designed to determine the optimum
length of time to prevent recurrence. Second, we do not
know if the population of patients assessed in the study,
presenting with multiple episodes of depression, corre-
sponded to the true “real-life” at-risk population among
depressed patients who should receive prophylactic treat-
ment. The restrictive nature of the inclusion/exclusion
criteria may limit the generalizability of the findings.

In summary, the results of this study indicate that sertra-
line has significant efficacy for the prevention of depres-
sion recurrence among patients with a history of prior epi-
sodes, even in patients who have achieved stable euthymia
and are not receiving medication. If confirmed by further
research, the significant prophylactic efficacy of sertraline
in at-risk patients who are well has potentially important
implications for the long-term management of depression.
The current study is the first to demonstrate a preventive
effect for an antidepressant medication among patients
who were both treated to remission using other agents and
maintained their remission without medication.
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