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Theoretical Paper
SERTRALINE IN THE TREATMENT OF

ANXIETY DISORDERS

Robert M.A. Hirschfeld, M.D.

Sertraline was first developed and approved for the treatment of depression.
However, considerable research has been conducted on its use in anxiety dis-
orders. This paper reviews the data emerging from controlled and open trials
of the use of sertraline in anxiety disorders. Sertraline has been tested exten-
sively in the treatment of panic and obsessive-compulsive disorders. Less ex-
tensive testing has been completed on social phobia and post-traumatic stress
disorder. The reviewed studies show that sertraline is an effective and well-
tolerated treatment of all of these disorders. A comparison of sertraline with
other pharmacotherapeutic options shows it to be at least equivalent to other
medications for anxiety disorders. Depression and Anxiety 11:139–157,
2000. © 2000 Wiley-Liss, Inc.
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INTRODUCTION
Sertraline was first developed for the treatment of
depression. Additionally, it has been proven effective
in patients with prominent anxiety symptoms as part
of their syndrome of depression and those with anxi-
ety disorders alone. Anecdotal reports of its use in
these patients fostered the design of larger controlled
trials of sertraline in the treatment of patients with
anxiety disorders. At this time, sertraline has been
tested extensively in controlled trials in the treatment
of panic disorder and obsessive-compulsive disorder.
Less extensive testing has been done on patients with
social phobia and with post-traumatic stress disorder,
although the results are encouraging.

This article will review the accumulated research on
the use of sertraline as a treatment for specific anxiety
disorders, including panic disorder, obsessive-compul-
sive disorder, social phobia, and post-traumatic stress
disorder. Key details of studies will be presented in or-
der to give the reader an up-to-date and thorough de-
scription of all the relevant research of sertraline in
the treatment of these anxiety disorders.

SERTRALINE IN THE
TREATMENT OF PANIC

DISORDER
A number of psychopharmacological agents have

demonstrated efficacy in the treatment of panic dis-
order. The TCAs and the MAOIs were the first to

show efficacy in panic disorder, followed by the ben-
zodiazepines. In the 1990s, the selective serotonin
reuptake inhibitors have become first line treatments
[Hirschfeld, 1993].

The efficacy of sertraline in the treatment of panic
disorder has been tested in four large multicenter stud-
ies: two fixed-dose [Londborg et al., 1998; Wolkow,
1996], and two flexible-dose [Pohl et al., 1998; Pollack
et al., 1998]. The two fixed-dose studies had identical
designs, as did the two flexible-dose studies.

FIXED-DOSE STUDIES
The fixed-dose studies were each multicenter, 12-

week, double-blind studies of outpatients with a
DSM-III-R diagnosis of panic disorder [Londborg et
al., 1998; Wolkow, 1996]. Inclusion criteria for the
study were age greater than or equal to 18 years,
DSM-III-R diagnosis of panic disorder with or with-
out agoraphobia, at least three panic attacks in a 2-

Department of Psychiatry and Behavioral Sciences, The Uni-
versity of Texas Medical Branch, Galveston, Texas

*Correspondence to: Dr. Robert M.A. Hirschfeld, Department of
Psychiatry and Behavioral Sciences, University of Texas—Medi-
cal Branch, 1.302 Rebecca Sealy, 301 University Boulevard,
Galveston, TX 77555-0188.

Received for publication 28 December 1999; Accepted 7 Febru-
ary 2000



140 Hirschfeld

week run-in phase, a Hamilton Anxiety Score ≥ 18, a
21-item Hamilton D Score ≤ 17, no significant psy-
chiatric comorbidity, and no concomitant psychotro-
pic medication. Women of child-bearing potential
were excluded. Written informed consent was ob-
tained in all patients.

Patients were randomly assigned to four treatment
groups with sertraline doses of 50, 100, and 200 mg/
day, or placebo. Initial dosing for all active medication
groups was 50 mg per day. Titration to the 100 mg and
200 mg doses was accomplished by using double-blind
procedures with increases of 50 mg a day on a weekly
basis. Medication was taken with the evening meal as a
single dose. Chloral hydrate for sleep was the only
other psychotropic medication permitted. Safety and
efficacy data were obtained at the end of weeks 1, 2, 3,
4, 6, 8, 10, and 12. Efficacy was assessed by changes in
number of DSM-III-R defined panic attacks, number
of limited symptom attacks, the percentage of time
that the patient experienced anticipatory anxiety, and
the Hamilton A Scale.

In the first study, 178 adult outpatients entered
double-blind treatment, 177 of whom were evaluable
[Londborg et al., 1998]. The study was conducted at
seven sites within the United States. The other fixed-
dose study involved 152 participants from eight cen-
ters in the United States [Wolkow, 1996]. Baseline
demographic and clinical measures from both studies
are presented in Table 1.

Since there were no significant differences between
the two studies in baseline measures or in outcomes,
the results from the two have been combined. Figure 1
depicts data on panic attack frequency at each week of
treatment in each sertraline dosage group and placebo.
At endpoint, panic attack frequency was significantly
reduced in each of the sertraline dosage groups com-
pared to placebo, P ≤ .05. There was no dose response
relationship. Figure 2 depicts the reduction in number

of panic attacks for the pooled results from the two
fixed-dose studies. A statistically significant decrease in
number of panic attacks for the combined doses com-
pared with placebo emerged at week 2 (P < 0.05), and
persisted throughout the entire study. At endpoint, the
combined sertraline treatment group was superior to
placebo in reducing panic attacks (P < 0.01). There was
an endpoint reduction of less than four panic attacks in
the placebo group, whereas for the combined sertraline
group there was a reduction of eight.

A completer analysis of the reduction of panic at-
tack frequency at week 12 for the pooled fixed-dose
studies shows a substantial reduction at all three
sertraline doses, the highest at 50 mg, and a modest
reduction in the placebo group (see Fig. 3). A reduc-
tion in limited-symptom attacks (those involving three
or fewer panic attack symptoms) is an important clini-
cal variable. Londborg et al. [1998] reported a signifi-
cantly greater reduction in limited symptom attacks
from baseline to endpoint in sertraline groups (50,
100, and 200 mg) than in placebo, both when the
ANCOVAs were performed for the four treatment
groups (P < 0.02) and for the pooled sertraline group
and placebo (P < 0.006). There was a significantly
greater reduction in limited symptom attacks at end-
point in the pooled sertraline group compared to pla-
cebo (P < 0.05), as demonstrated in Figure 4.

Reduction in overall anxiety was also achieved in the
active medication groups. Figure 5 shows significantly
greater improvement in HAM-A scores in all of the ac-
tive medication groups compared with the placebo,
starting at week 6. Anticipatory anxiety is the amount of
time spent worrying about panic attacks. Figure 6 shows
a substantial drop in anticipatory anxiety in all three ac-
tive medication groups compared to a modest drop in
the placebo group (P < 0.05 between pooled sertraline
groups and placebo, as well as between sertraline 50 mg
and placebo, and sertraline 100 mg and placebo).

TABLE 1. Baseline demographic and clinical variables for panic disorder fixed-dose studies*

Londborg et al. [1998] Wolkow [1996]

Sertraline Sertraline
Placebo Pooled 50 mg 100 mg 200mg Placebo pooleda

(N = 45) (N = 132) (N = 43) (N = 44) (N = 45) (N = 38) (N = 114)

Age (mean) 39.1 38.7 37.2 41.8 37.2 37.5 40.5
Sex (n)

% Female 35.6 50.8 62.8 54.5 35.6 31.6 28.1
Race (n)

Black 1 4 3 1 0 5 8
White 44 119 38 40 41 29 90
Hispanic 0 8 2 3 3 2 11
Other 0 1 0 0 1 2 5

Panic attacks (mean) 9.4 6.7 5.4 9.9 4.8
Unexpected attacks (mean) 5.8 4.2 3.4 5.7 3.4
Limited symptoms attacks (mean) 6.7 7.2 7.9 4.9

*Adapted from Londborg et al. [1998] and Wolkow [1996].
aData on sertraline individual doses was not available from the Wolkow [1996] study.



Theoretical Paper: Sertraline and Anxiety Disorders 141

Table 2 shows the number of adverse events re-
ported by 10% or more of the patients. Only two
symptoms, dry mouth and ejaculatory delay, were
reported at a significantly higher rate among the
sertraline patients than the placebo in Londborg et
al. [1998] study. In the other fixed-dose study
[Wolkow, 1996], four symptoms were reported at a
significantly higher rate among sertraline-treated
patients: insomnia, somnolence, dyspepsia, and
ejaculatory delay.

For the pooled sertraline groups, 63% completed
the study; 56% of the 50 mg, 77% of the 100 mg,
and 56% of the 200 mg patients completed the study,
whereas 69% of the placebo-treated patients com-

pleted the study. The most frequent reason for early
discontinuation for the sertraline patients was an ad-
verse event (20%), whereas it was insufficient clinical
response (11%) for the placebo group.

The results of the two fixed-dose studies demon-
strate the efficacy of sertraline at three different doses
in the treatment of panic disorder on a variety of out-
come measures, including reduction in the number of
full panic attacks, reduction in limited-symptom at-
tacks, reduction in overall anxiety, and reduction in
anticipatory anxiety. Only two adverse events occurred
at a significantly higher rate in the sertraline than in
the placebo group, suggesting its tolerability in panic
disorder patients.

Figure 1. Reduction in panic attack frequency in sertraline 50, 100, and 200 mg/day groups and pla-
cebo, pooled from two fixed-dose studies [Londgorg et al., 1998; Wolkow, 1996]. Data on file Pfizer.

Figure 2. Reduction in panic attack frequency for the com-
bined sertraline groups and placebo, pooled from two fixed-

dose studies [Londberg et al., 1998; Wolkow, 1996]. *P £ 0.05.
**P £ 0.01. ***P £ 0.001.
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FLEXIBLE-DOSE STUDIES
Two 10-week, multicenter, flexible-dose studies com-

paring sertraline in a dose range of 50–200 mg and pla-
cebo were conducted with patients with DSM-III-R
panic disorder, with or without agoraphobia [Pohl et al.,
1998; Pollack et al., 1998]. Inclusion criteria required at
least four panic attacks in the 4 weeks prior to baseline
and at least three panic attacks during the 2-week,
single-blind, placebo lead in. Inclusion criteria also re-
quired a Ham-A Score of ≥ 18, and a 21-item Ham-D
score of ≤ 17. Exclusion criteria included pregnant or
nursing women or those not practicing birth control,
patients with an organic mental disorder, psychotic dis-
order, major depression, bipolar disorder; patients with
principal DSM-III-R diagnosis of dysthymia, personal-
ity disorder or anxiety disorder; patients requiring con-
comitant psychotropic therapy; or previous treatment
with sertraline. Outcome measures included the modi-
fied Sheehan Panic Anticipatory Anxiety Scale (PAAS),
the Clinical Global Impression of Improvement (CGI-
I), and Patient Global Evaluations.

Pooled baseline demographics and clinical data are
presented in Table 3. In general, patients were in their
mid-30s, predominantly female, had been ill for nearly
10 years, and were experiencing approximately six
panic attacks per week.

The dose titration in the flexible-dose studies dif-
fered from those in the fixed-dose studies. All patients
on sertraline were started at 25 mg per day for the
first week, after which the dose was increased to 50
mg and increased further on a weekly basis if consid-
ered necessary to a maximum of 200 mg a day. At end-
point, the mean daily dose of sertraline in the two
studies was 121.9 mg.

Figure 7 depicts the reduction in panic attacks over
the course of treatment. At endpoint, the reduction in
panic attacks for the placebo group was approximately
3, and it was 5 for sertraline, a statistically significant
difference. The difference between sertraline and pla-
cebo reduction in panic attacks was significantly dif-
ferent at week 2 and continued throughout the study.

Clinical Global Impression Improvement scores re-
flected improvements obtained on other measures. At
endpoint, the sertraline group revealed a significant
improvement over placebo on clinician’s CGI-Severity
scores (P < 0.001) and global improvement scores (P <
0.001), as well as on patient’s global assessment of im-
provement (P < 0.001).

There was also a significantly greater reduction in
the number of limited-symptom attacks in the sertra-
line groups compared to the placebo groups. At end-
point, the number of limited-symptom attacks was
reduced by approximately 3 in the placebo group and
by approximately 5 in the sertraline group, a statisti-
cally significant reduction (P = 0.007). There were also
significant reductions from baseline to endpoint in the
sertraline group compared to the placebo group in an-
ticipatory anxiety (P = .013), panic burden (P < 0.001),
Hamilton Anxiety scale scores (P = .013), and Multi-
center Panic Anxiety Score (P < 0.001).

With regard to discontinuations, 8% of sertraline
treated patients discontinued due to adverse events,
compared to 2% of placebo treated patients (P = 0.03).
There were no significant differences in the number
of patients reporting adverse experiences between the
sertraline and placebo groups in either of the studies.
In the Pohl et al. [1998] study, 93% of sertraline-
treated patients and 94% of placebo-treated patients
reported adverse experiences. Five adverse experiences
occurred significantly more often in the sertraline
group than in the placebo group. The incidence rates
of these experiences are presented in Table 4. In the
Pollack et al. [1998] study, 94% of sertraline-treated
patients and 88% of placebo-treated patients experi-
enced adverse events, the difference between the
groups not being statistically significant. Only two ad-
verse events, tremor (8% vs. 0%, P = 0.006) and diar-
rhea (27% vs. 10%, P = 0.006), were experienced
significantly more often by the sertraline-treated pa-
tients than by placebo-treated patients. The majority
of the events were rated as mild or moderate in sever-
ity in both studies.

The results of the two flexible-dose studies parallel
those of the fixed-dose studies, reflecting efficacy and
safety of sertraline in the treatment of panic disorder.

Figure 3. Pooled reduction in panic attack frequency from
baseline to week 12 in the fixed-dose studies, completer analy-
sis. Adapted from Gorman and Wolkow [1994].

Figure 4. Pooled limited-symptom attack reduction from
baseline to endpoint in fixed-dose studies. Adapted from
Gorman and Wolkow [1994]. *P < 0.05.
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INITIAL DOSING
Table 5 lists the discontinuations in the two fixed-

dose and the two flexible-dose studies during the first
week. The fixed-dose studies began with the initial
dose of 50 mg/day; 8.1% of the patients discontinued,
with 5.9% due to jitteriness. In sharp contrast, only
1.8% of the sertraline patients in the flexible-dose
studies (in which the starting dose was 25 mg per day)
discontinued during the first week, with .005% due to
jitteriness. These results demonstrate the desirability
of an initial dose of 25 mg/day for patients with panic
disorder. An initial increase in anxiety is more fre-
quent with the higher dose and presents a consider-
able clinical problem, which can be avoided if started
at a lower dose.

FULL REMISSION RESULTS
Full remission is defined as zero panic attacks, zero

limited-symptom attacks, and a CGI-I score of 1 or 2,
that is very much or much improved [Pollack et al.,
1997]. This definition is much more rigorous than
most commonly used outcome measures. One quarter

of the sertraline patients achieved full remission,
whereas only 10% on placebo did so (P < 0.05).

QUALITY OF LIFE RESULTS
Patients with panic disorder suffer substantial and

pervasive impairments in quality of life. Quality of life
includes general happiness, economic status, quality of
housing, physical health, and life satisfaction. Ability
to function and actual functioning are also included.

Quality of life was assessed in all patients in the
flexible-dose studies. Baseline assessments revealed
impairments in a wide variety of areas including physi-
cal functioning, role limitation, pain, and general
health. Sertraline treatment was associated with sig-
nificantly better improvements in quality of life and
functioning compared to placebo. Table 6 depicts the
change in quality of life from baseline to endpoint. In
the sertraline group there were statistically significant
compared with placebo improvements in quality of life
on mood, work, household activities, social and family
relations, leisure time activities, ability to function in
daily life, economic status, living/housing situation,
ability to get around physically, overall sense of well-

Figure 5. HAM-A scores in fixed-dose panic studies. Adapted from Gorman and Wolkow [1994]. *P < 0.05.

Figure 6. Pooled anticipatory anxiety for fixed-dose panic
studies. Adapted from Gorman and Wolkow [1994]. *P < .05
vs. placebo.

TABLE 2. Adverse events reported by 10% or more of
the sertraline-treated patients†

Adverse event Sertraline (%) Placebo (%)

Nausea 33 20
Headache 31 40
Insomnia 22 16
Diarrhea 15 9
Dry mouth 14* 2
Fatigue 13 4
Somnolence 11 7
Nervousness 11 7
Dyspepsia 11 11
Ejaculatory delaya 19* 0
†Adapted from Londborg et al. [1998].
a13 of 67 males.
*P < 0.05.
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being, medication, and overall life satisfaction. The
total score was significantly improved over placebo at
the level of P ≤ .001 [Rapaport et al., 1998].

Interesting results emerged when treatment groups

were subdivided into treatment responders and non-
responders. The sertraline responders had a signifi-
cantly better improvement in quality of life than the
placebo responders. Among the nonresponders, there
were no significant differences [Wolkow et al., 1997].
These results suggest that successful treatment for
panic disorder with sertraline is more broad-based
than is that attained by placebo.

SUMMARY
The results of these four large multicenter studies

are consistent. In all doses, sertraline proved to be a
safe and effective treatment for panic disorder. In ad-
dition, one quarter of the patients on sertraline at-
tained full remission. A statistically significant and
clinically observable improvement occurred as early as
week 2 in treatment and was sustained on most mea-
sures. Of further importance is the positive effect of
sertraline on overall quality of life, an issue that has
received far too little attention and is of substantial
importance to patients. The experience of the two
flexible-dose studies leads to a recommendation of a
starting dose of 25 mg per day of sertraline with an
increase to 50 mg after the first week. Such a strategy
will considerably reduce the risk of premature termi-
nation because of increased anxiety.

SERTRALINE IN THE
TREATMENT OF OBSESSIVE-

COMPULSIVE DISORDER
There have been eight controlled trials of sertraline

in the treatment of OCD, including five placebo-con-
trolled [Chouinard et al., 1990; Greist et al., 1995a,b;
Kronig et al., 1999; Rasmussen et al., 1997], one
clomipramine-controlled [Bisserbe et al., 1997], and
two child and adolescent studies [Alderman et al.,
1998; March et al., 1998].

TABLE 3. Baseline demographic and clinical data for
the pooled flexible-dose panic studies*

Sertraline Placebo
(N = 168) (N = 176)

Gender
% Females 63.7 59.1

Race
White 157 (93.5%) 155 (88.1%)
Black 5 (3%) 14 (8%)
Hispanic 5 (3%) 7 (4%)
Other 1 (0.67%) 0 (0%)

Panic with agoraphobia 111 (66.1%) 113 (64.2%)
Panic without agoraphobia 57 (33.9%) 63 (35.8%)
Age in years, mean (SD) 37.8 (12.2) 36.0 (9.8)
Duration of illness (years), 9.7 (10.1) 9.2 (10.1)

mean (SD)
Age at onset, mean (SD) 28.1 (12.2) 26.8 (11.2)
HAM-D, mean (SD) 10.9 (4.1) 11.0 (3.5)
HAM-A, mean (SD) 22.46 (4.48) 22.84 (4.19)
CGI-Severity, mean (SD) 4.40 (0.73) 4.41 (0.7)
Mean dose (mg/day)

Week 10 137.1 157.6
Endpoint 121.7 147.4

Number of panic attacks, 6.2 (7.7) 5.4 (5.9)
mean (SD)

Number of limited-symptom 9.0 (0.2) 8.2 (7.9)
attacks, mean (SD)

Percent time worrying, 29.9 (26.0) 29.2 (24.9)
mean (SD)

Panic burden, mean (SD) 39.1 (54.8) 34.9 (43.1)
MC-PAS total score, 13.04 (4.15) 12.78 (3.88)

mean (SD)
Q-LES-Q, mean (SD) 67.92 (12.79) 68.89 (11.25)

*None of the differences were statistically significant. Adapted from
Rapaport et al. [1998].

Figure 7. Reduction in panic attack frequency for the com-
bined sertralline group and placebo, pooled from two fixed-

dose studies [Pohl et al., 1998; Pollack et al., 1998]. Adapted
from Pohl et al. [1997]. *P = 0.004. **P < 0.001.



Theoretical Paper: Sertraline and Anxiety Disorders 145

PLACEBO-CONTROLLED STUDIES
Fixed-dose studies. A fixed-dose, multicenter,

placebo-controlled study was conducted to deter-
mine the efficacy, safety, and optimal effective dos-
ages of sertraline in the treatment of OCD [Greist et
al., 1995a]. All patients were 18 years of age or older,
who met the DSM-III-R criteria for OCD. Inclusion
criteria also required a score of 17 or less on the 24-
item Hamilton Depression Scale and a score of 7 or
more on the NIMH scale. Excluded were pregnant
or nursing women, or women not practicing birth
control, patients with organic mental disorders or or-
ganic brain syndromes, patients with psychiatric dis-
orders other than OCD, patients with drug abuse
(including alcohol) problems in the past 6 months,
and patients with medical contradictions to a treat-
ment with antidepressants.

Three hundred twenty-four patients were randomly
assigned to treatment with one of the three dosages of
sertraline (50, 100, or 200 mg/day) or placebo. Eighty-
four participants were assigned to placebo, fifty to 50
mg sertraline daily, eighty-one to 100 mg/day, and
eighty to 200 mg/day. The titration schedule was es-
tablished so that 100 mg was obtained by day 5 and
200 mg by day 14 in the relevant groups.

The primary efficacy measures were the Y-BOCS
(Yale-Brown Obsessive Compulsive Scale), NIMH-
OC (National Institute of Mental Health Global Ob-

sessive Compulsive Scale), and the CGI (Clinical Glo-
bal Impression Scale). As Table 7 shows, statistical sig-
nificance was achieved on all three main efficacy
measures against placebo when the three sertraline
dosage groups were pooled. Statistically significant
differences between drug and placebo began after only
2 weeks of treatment. When the sertraline dosage
groups were analyzed separately, it was found that
sertraline patients exhibited significantly greater im-
provements at endpoint than placebo patients in all
three main efficacy measures in the 50 mg and the 200
mg groups, while in the 100 mg group significance
was obtained only on the NIMH scale (Fig. 8). For
reasons that are not apparent, nearly twice as many
patients in the 100 mg per day group dropped out be-
cause of adverse events than in any of the other groups

TABLE 4. Adverse events experienced more frequently
by patients with panic disorder taking sertraline than by
those taking placebo*

Sertraline Placebo P
Adverse event (N = 80) (N = 88) (Fisher’s exact test)

Nausea (%) 33 17 0.03
Diarrhea (%) 24 11 0.04
Dry mouth (%) 19 8 0.04
Ejaculation failure (%)a 11 0 0.001
Decreased libido (%) 10 0 0.002

*Adapted from Pohl et al. [1998].
aPrimary delayed ejaculation.

TABLE 5. Discontinuations in week 1 of panic
disorder studies*

Initial dose Initial dose
of 50 mg of 25 mg

(Fixed-dose (Flexible-dose
studies) studies)

Sertraline Placebo Sertraline Placebo

Total discontinuations 8.1 0 1.8 0.6
 (%)

Discontinuations due 5.9 0 0.005 0
to jitteriness (%)

*Data on file, Pfizer. Adapted from Wolkow [1996] and Pohl et al. [1997].

TABLE 6. Changes from baseline in quality of life at
endpoint*

Sertraline Placebo
(n = 167) (n = 175)

Adjusted mean Adjusted mean P-value

Physical health 0.16 0.02 NS
Mood 0.68 0.16 <.001
Work 0.51 0.24 .011
Household activities 0.41 0.14 .005
Social relations 0.57 0.14 <.001
Family relations 0.48 0.02 <.001
Leisure time activities 0.53 0.21 .003
Ability to function in 0.51 0.17 .002

daily life
Sexual drive and interest 0.20 0.16 NS
Economic status 0.36 0.13 .009
Living/housing situation 0.36 0.13 .008
Ability to get around 0.13 –0.06 .035

physically
Ability to do work or 0.34 0.17 NS

hobbies
Overall sense of well-being 0.56 0.10 <.001
Medication 0.67 0.11 <.001
Overall life satisfaction 0.60 0.11 <.001
Total 8.28 2.37 <.001

*Adapted from Rapaport et al. [1998].

TABLE 7. Baseline and endpoint comparison of
efficacy variables in patients with obsessive-compulsive
disorder*

Sertraline (N = 240) Placebo (N = 84)

Scale Sertraline Placebo Sertraline Placebo

Y-BOCS 23.8 18.2 23.4 20.0
NIMH 9.3 7.5 9.2 8.2
CGI-S 4.8 4.0 4.7 4.7

*Data from Greist et al. [1995a]. At baseline, none of the differences
between the sertraline and placebo groups were statistically significant. At
endpoint, the mean change from baseline to last visit the on Y-BOCS was
significant at the P = 0.006 level, on the NIMH at the P = 0.002 level,
and on the CGI-S at the 0.02 level.
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(active medication and placebo), which probably ac-
counted for the lack of statistical significance in this
group. There were no statistically significant differ-
ences among the three sertraline dosage groups.

Consistent with other sertraline studies [Chouinard
et al., 1990; Kronig et al., 1999], adverse experiences
with significantly higher incidence in sertraline-
treated patients than in placebo patients included diar-
rhea, insomnia, decreased libido, nausea, anorexia,
ejaculation failure, and headaches. An analysis of ad-
verse events incidence showed that the number of side
effects increased with dose level of sertraline. How-
ever, most of the adverse experiences were character-
ized as mild or moderate.

The placebo response rate in this study was higher
than was reported in similar trials [The Clomipramine
Collaborative Study Group, 1991; Goodman et al.,
1989]. This was partially due to the fact that the less
severely ill patients in the placebo group showed a
better treatment response compared to the more se-
verely ill patients.

At 12 weeks in the Greist et al. [1995a] study, re-
sponders (including placebo responders) were offered
an additional 40 weeks (i.e., up to a total of 1 year) of
double-blind treatment [Greist et al., 1995b]. The same
efficacy measures were utilized as in the acute study. Of
the 324 patients who had been randomized in the acute
study, 236 patients completed the 12 week treatment
phase. Of these, 125 were considered responders; 118
patients participated in the extension phase, with 33 pa-
tients in the 50 mg per day, 25 in the 100 mg per day,
38 in the 200 mg per day, and 22 placebo patients.

An analysis of change from baseline at week 0 to the
last visit within the 48-week period for all patients (n =
324) showed that sertraline-treated patients achieved
significantly greater improvements on all major effi-
cacy measures compared to placebo-treated patients.
Significantly greater improvement appeared as early as

week 2 in treatment and persisted throughout the full
year. By the end of the 48-week period, the patients
improved by 23% on the Y-BOCS in the pooled
sertraline group and by 14.5% in the placebo group, a
statistically significant difference (P < .001). The im-
provements were established in the first 12 weeks of
treatment, and no significant differences were observed
between week 12 and endpoint at week 48 in any of the
individual dosage groups and placebo, or between
combined dosage groups and placebo (see Fig. 9).

Of the 118 patients entering the extension phase,
75% of the sertraline patients and 68% of the placebo
patients completed the entire 52-week study. There
were no differences in discontinuation due to adverse
experiences during this phase between the active
medication groups and the placebo group. Rate of dis-
continuation due to adverse effects of treatment
dropped from 10% during weeks 0–12 to 4% during
weeks 12–52.

Fifty-nine patients who completed the 1-year double-
blind study entered a subsequent 1-year open extension
[Rasmussen et al., 1997]. Altogether, the study was ex-
tended 2 years. In the open label phase, all patients
were prescribed sertraline with a starting dose of 50
mg per day and were titrated according to clinical re-
sponse up to a maximum of 200 mg per day. At end-
point of this 1 year extension, there was an additional
3.6 decrease in mean Y-BOCS score to a mean of 8.5
(P < .001). Interestingly, those patients who had com-
pleted 1 year of treatment on placebo showed greater
Y-BOCS reduction scores than those who had been on
continuous sertraline treatment. This finding suggests
that placebo responders will improve further if given
active medication. Figure 10 shows the mean change
in Y-BOCS score from week 0 in the double-blind
study to week 104 in the open extension. Patients who
were treated with sertraline for 2 years experienced a
mean improvement of 15.6 points from the original

Figure 8. Change in the National Institute of Mental Health (NIMH) Global Obsessive-Compul-
sive Scale scores by visit. Adapted from Griest et al. [1995a].
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baseline of 23.4 on the Y-BOCS. They also experi-
enced a mean improvement of 5.5 points on NIMH-
GOCS and 2.1 points on CGI Severity scale.

Flexible-dose studies. The first of these studies
was conducted with 87 patients receiving from 50 to
200 mg/day [Chouinard et al., 1990]. The study was 8
weeks in length, which was shorter in duration than
subsequent trials. Nonetheless, at endpoint, signifi-
cantly greater improvements were observed in sertra-
line-treated patients than in placebo recipients.

A 12-week, multicenter, flexible-dose, placebo-con-
trolled study was conducted with 167 patients with
OCD [Kronig et al., 1999]. All patients met the DSM-
III-R criteria for OCD diagnosis, with a minimum du-
ration of illness of 1 year. Other inclusion criteria
required a score of 20 or more on the Y-BOCS, a score
of 7 or more on the NIMH, and a score of 4 or worse
on the CGI-Severity. Exclusion criteria were clinically
significant depression, a primary diagnosis of a major

affective disorder, dysthymia, a psychotic disorder, an-
other anxiety disorder, an organic disorder, drug or al-
cohol abuse, or contraindication to antidepressant
medication.

Eighty-six patients were randomly assigned to
sertraline and eighty-one to placebo. All patients were
titrated to 50 mg sertraline or placebo per day for the
first 3 weeks of the study, with flexible titration up to
200 mg/day after that. At endpoint, the mean maxi-
mum dose of sertraline was 165 mg/day and 170 mg/
day for placebo.

All three major measures of efficacy (Y-BOCS,
NIMH, and the CGI severity and improvement sub-
scales) showed significant improvements in sertraline-
treated patients compared to placebo-treated patients
starting at week 8 and through the end of the trial at
week 12. It is notable that significant differences in
sertraline group vs. placebo were observed as early as
week 3 on the Y-BOCS and CGI Improvement Scores.
No statistically significant differences were observed
between the sertraline group and placebo in the inci-
dence of blood pressure, heart rate or body weight ab-
normalities. Overall, sertraline was well tolerated.

These placebo-controlled studies clearly demon-
strate the long-term safety, efficacy, and tolerability of
sertraline in the treatment of OCD.

COMPARISON WITH CLOMIPRAMINE

A multicenter, double-blind, flexible-dose study of
sertraline and clomipramine was conducted with
DSM-III-R diagnosed OCD patients [Bisserbe et al.,
1997]. Patients were required to have a score of 20 or
more on the Y-BOCS, ≥ 7 on the NIMH Global
OCD Scale, and ≥ 4 on the Clinical Global Impres-
sion Severity of Illness Scale, and ≤ 17 on the 17 item
Hamilton Depression Scale; 86 patients were random-
ized to sertraline and 82 patients to clomipramine

Figure 9. Change in Y-BOCS from baseline, last observation carried forward. Adapted from Griest
et al. [1995b].

Figure 10. Decrease in Y-BOCS from baseline in 51 OCD
patient who received 1 years of double-blind sertraline treat-
ment followed by a 1-year open extension. Adapted from
Rasmussen et al. [1997].
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once daily for 16 weeks. Initial dosage for each medi-
cation was 50 mg. Doses could be increased by 50 mg
every 2 weeks after 4 weeks, up to a maximum of 200
mg per day on the basis of clinical judgment.

The final mean doses were 90 mg of clomipramine
and 129 mg of sertraline. Treatment with both sertra-
line and clomipramine produced significant improve-
ments in Y-BOCS, NIMH-OC, and CGI Severity
scores. However, when the mean change from baseline
to the final visit was analyzed, sertraline demonstrated
significantly greater efficacy than clomipramine in the
intent-to-treat patient group (Fig. 11). In the sertraline
group mean baseline to final visit reductions were
50.8% for the Y-BOCS, 41.9% for the NIMH, and
37.7% for the CGIs. Mean clomipramine group reduc-
tions were 42.9% for the Y-BOCS, 33.8% for the
NIMH, and 30% for the CGIs. The differences be-
tween the sertraline and clomipramine groups were
statistically significant. The differences in efficacy were
primarily due to the greater number of premature
treatment terminations in the clomipramine group.
Dropouts due to adverse events were substantially
higher in the clomipramine group (26%) than in the
sertraline group (11%).

The study of Bisserbe et al. [1997] demonstrated at
least equal efficacy for sertraline compared with
clomipramine and significantly greater tolerability
than clomipramine in the treatment of OCD.

SERTRALINE IN PEDIATRIC OCD
Sertraline treatment was evaluated for pharmacoki-

netics, tolerability, and efficacy in a sample of children
and adolescents with OCD, MDD, or both [Alderman
et al., 1998]. Seventeen of the patients suffered from
OCD. Two different dose schedules were evaluated:
sertraline was started at either 25 mg/day and in-
creased in 25 mg increments every 3–4 days, or at 50

mg/day and increased in 50 mg increments weekly. At
the end of the study all OCD-diagnosed patients (n =
17) improved significantly on Children’s Yale-Brown
Obsessive Compulsive Scale (CY-BOCS), NIMH
Global Obsessive Compulsive Scale, and the CGI Se-
verity of Illness and Improvement scales. The results
of the study demonstrated that sertraline was effective
in the treatment of OCD in pediatric patients.

The safety and efficacy of sertraline in the treatment
of children and adolescents (age 6–17 years) with OCD
was evaluated in a 12-week, multicenter, double-blind,
flexible-dose, placebo-controlled trial [March et al.,
1998]. The study began with 25 mg per day with an
upward titration up to a maximum dose of 200 mg per
day. One hundred seven 6- to 12-year-old patients, and
eighty 13- to 17-year-old patients were randomized to
sertraline (53 children, 39 adolescents) or placebo (54
children, 41 adolescents).

Intent-to-treat analyses showed that sertraline was
associated with significantly greater improvement on
the three efficacy measures compared with placebo.
Figure 12 demonstrates week-by-week improvements
from baseline on CY-BOCS. The differences between
sertraline and placebo groups became significant at
week 2 of treatment. Similar improvements were ob-
served on NIMH-GOC Scale scores and NIMH-CGI
Scale scores; 12% of the sertraline and 3.2% of the
placebo-treated patients discontinued prematurely due
to adverse events. There were no differences in the in-
cidence of clinically significant vital signs, laboratory,
or EKG abnormalities between the two groups. The
study demonstrated that sertraline was a safe and effi-
cacious treatment for OCD in children.

SUMMARY
These studies strongly demonstrate the efficacy and

safety of sertraline in the treatment of OCD in children
and adults. Sertraline is as effective as clomipramine
and significantly more tolerable, and is substantially
more effective than placebo. These data also demon-
strate the effectiveness of sertraline at all doses, begin-
ning with 50 mg. There is clinical lore that high doses
of medication are necessary in the treatment of obses-
sive-compulsive disorder. These studies show that this
is not true for sertraline. What is true is that response
to treatment of obsessive-compulsive disorder is gra-
dual, although indications (separation from placebo) are
evident as early as week 2 or 3. Overall improvement is
slow and unfortunately requires patience. In addition,
psychotherapy, particularly cognitive behavioral ther-
apy, is strongly recommended for the treatment of ob-
sessive-compulsive disorder [Cottraux, 1993; Greist,
1996; Kobak et al., 1998].

SERTRALINE IN THE
TREATMENT OF SOCIAL PHOBIA

The efficacy of sertraline in the treatment of social
phobia was investigated in several small, open-label

Figure 11. Change from baseline to last visit in Y-BOCS,
NIMH-OC, CGI-S, and CAS scores (intent-to-treat patient
sample). Adapted from Bisserbe et al. [1997].
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studies, one fixed-dose [Martins et al., 1994/1995], and
three flexible-dose [Czepowicz et al., 1995; Munjack et
al., 1994/1995; Van Ameringen et al., 1994]. Addition-
ally, two placebo-controlled studies were conducted,
both of which were flexible-dose design [Katzelnick et
al., 1995; Van Ameringen et al., 1999].

OPEN-LABEL STUDIES
Martins et al. [1994/1995] administered sertraline

(50 mg/day) in a 6-week, fixed-dose, open-label study
with 19 patients. The primary efficacy measure was the
Davidson Brief Social Phobia Rating Scale (DBSPS).
Significant reductions from baseline in DBSPS scores
were observed at weeks 4 and 6 of treatment. No seri-
ous adverse effects were associated with sertraline ad-
ministration during the study.

Additionally, three open-label, flexible-dose studies
of sertraline in the treatment of social phobia were
conducted. Table 8 presents a summary of these stud-
ies. Van Ameringen et al. [1994] assessed the efficacy
of sertraline in a 12-week, flexible-dose, open-label
study with 20 patients. Sertraline was initially admin-
istered at 50 mg per day and increased every 2 weeks
according to clinical response up to a maximum of 200
mg/day; 16 patients were considered responders with
either markedly or moderately improved CGI (Clini-
cal Global Impression) scores. Mean time to achieve
clinical improvement was 8.5 weeks.

Czepowicz et al. [1995] reported treating 11 pa-
tients assessed to be at least moderately ill on the CGI

scale. All patients were treated for at least 4 weeks
with flexible dosages of sertraline starting at 50 mg/
day up to a maximum of 200 mg/day, dependent on
clinical response; 63% of patients were either mark-
edly or moderately improved on CGI scale scores.

Seven patients were treated with flexible doses of
sertraline (50 mg/day for 4 weeks, increasing up to
200 mg/day according to clinical response) for 12
weeks [Munjack et al., 1994/1995]. Five patients re-
sponded substantially to medication. There were no
significant side effects.

PLACEBO-CONTROLLED STUDIES
Safety and efficacy of sertraline was further evalu-

ated in two placebo-controlled studies. The first of
these studies was a single-site, placebo-controlled trial
of 12 outpatients who met DSM-III-R criteria for so-
cial phobia [Katzelnick et al., 1995]. Average duration
of illness was 22 years. Mean baseline score on the
Liebowitz Social Anxiety Scale indicated moderately
severe social phobia. Patients had no co-morbid mood
disorders and were relatively free from depressive
symptoms. The Liebowitz Social Anxiety Scale was
the primary outcome measure.

In the first 10 weeks of treatment six patients were ran-
domized to sertraline with an initial dose of 50 mg per
day and flexible dosing of up to a maximum of 200 mg
per day based on clinical judgment, and six patients to
placebo. After the initial 10 weeks of treatment, medica-
tion was terminated for 2 weeks. The subjects were then

Figure 12. Mean change from baseline to endpoint in CY-BOCS (observed cases). Adapted from
March et al. [1998]. *P < 0.05.

TABLE 8. The efficacy of sertraline in social phobia: a summary of three open-label, flexible-dose studies

Study Duration of study Sertraline mean daily dose (mg) Evaluable patients Responders (%)

Van Ameringen et al. [1994] 12 weeks 148 20 80
Czepowicz et al. [1995] 4 weeks 110 11 63
Munjack et al. [1994/1995] 12 weeks 170 7 71
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crossed over to the other treatment group for an addi-
tional 10 weeks. Patients on sertraline had statistically sig-
nificant improvements in scores on the Liebowitz Social
Anxiety Scale, while placebo-treated patients failed to
demonstrate similar improvements; 50% of patients were
considered moderately or markedly improved on the so-
cial anxiety scale of the Liebowitz Social Phobic Disor-
ders Rating Form, compared to one patient who was
rated as markedly improved on placebo. Measures of
quality of life showed significant improvement on sertra-
line but not on placebo.

Sertraline was well tolerated by the majority of the
patients. Only one patient discontinued due to adverse
experiences. One other patient discontinued due to the
lack of efficacy on placebo after having experienced
substantial clinical improvement on sertraline. Four
patients received dose reductions because of adverse
side effects, the most common being headache, insom-
nia, anxiety, and fatigue. The mean dose of sertraline
achieved was 133.5 mg per day.

While this study is small, the results, especially con-
sidering the crossover design, suggest that sertraline is
a safe and effective treatment for social phobia. Clearly
additional studies are necessary to evaluate this more
comprehensively.

A 20-week, double-blind, placebo-controlled flexible-
dose study of sertraline was conducted at ten Canadian
centers [Van Ameringen et al., 1999]; 204 patients with
DSM-III diagnosis of primary generalized social phobia
were randomized, 135 to sertraline and 69 to placebo.
The patients were started on 50 mg of medication daily,
with flexible titration of up to 200 mg/daily. Mean dura-
tion of treatment was 140 days, with mean daily doses of
sertraline and placebo being 146.7 and 161.1 mg, re-
spectively. There were no statistical differences between
sertraline and placebo groups at baseline.

At endpoint, sertraline-treated patients were signifi-
cantly improved compared to placebo on all primary
efficacy measures. On the CGI-I scale, significantly
more sertraline-treated patients achieved a score of 1
(very much improved) or 2 (much improved) than pla-
cebo treated patients (53% vs. 29%, respectively, P <
0.001). Sertraline-treated patients were significantly
improved compared to placebo on the three subscales
(fear, avoidance, and physiologic) of BSPS (Physician-
Rated Duke Brief Social Phobia Scale). Overall, BSPS
scores were reduced by 34.8% in the sertraline group
and by 16.7% in the placebo group (P < 0.005). Marks
Fear Questionnaire (MFQ) social phobia subscale
scores were reduced by 32.4% in the sertraline group
and by 8.6% in the placebo group (P < 0.005).

Adverse events experienced by sertraline-treated pa-
tients were those generally expected with SSRI treat-
ment. Adverse events experienced by significantly
more patients in the sertraline group than in the pla-
cebo group were nausea (P = 0.007), insomnia (P =
0.016), dyspepsia (P = 0.002), flu syndrome (P =
0.018), delayed ejaculation (P = 0.003), and sweating
(P = 0.013); 21% of sertraline-treated patients and

22% of placebo-treated patients discontinued the
study. Significantly more sertraline-treated patients
discontinued due to adverse events than placebo-
treated patients (12% vs. 1%, respectively, P < 0.003).

SUMMARY
Overall, the one large multicenter trial of sertraline

for the treatment of social phobia [Van Ameringen et
al., 1999] and the smaller single-site trial [Katzelnick
et al., 1995] show that sertraline is an effective and
safe treatment for generalized social phobia.

SERTRALINE EFFECTIVENESS IN
POST-TRAUMATIC STRESS

DISORDER
The efficacy of sertraline for the treatment of PTSD

was investigated in three small uncontrolled clinical trials
[Brady et al., 1995; Kline et al., 1994; Rothbaum et al.,
1996] and later in two large, multicenter, parallel-group,
flexible-dose studies [Baker et al., 1998; Davidson et al.,
1997b]. All five studies reported positive results.

OPEN-LABEL STUDIES
Sertraline in the treatment of rape victims. The

efficacy of sertraline in the treatment of rape victims
diagnosed with PTSD was evaluated in a small open
12-week study of seven patients who averaged 16 years
post assault [Rothbaum et al., 1996]. Sertraline (aver-
age dose of 105 mg/day) reduced PTSD and related
symptoms on average by 53% on the Clinician-Ad-
ministered PTSD Scale (CAPS).

Sertraline in the treatment of veterans with
PTSD and depression. Sertraline was evaluated in an
open trial with 19 Vietnam veterans [Kline et al., 1994].
The participants were moderately to severely depressed
combat veterans who failed to respond to other antide-
pressants. Sertraline was administered for a minimum of
3 months, with an average daily dose of 98.5 mg. Twelve
of the nineteen participants (63%) were found to im-
prove on measures of PTSD, depression, anxiety, and
global functioning.

Dow and Kline [1997] also reported on their clini-
cal experience with a variety of antidepressants (in-
cluding two SSRIs, six TCAs, one MAOI, trazodone,
bupropion, and lithium) in the treatment of PTSD in
veterans. They found that sertraline alone accounted
for 47% of all successes. Overall, success rates for
sertraline was .35, and it was in the group of medica-
tions with the highest success rate.

Sertraline in the treatment of comorbid PTSD
and alcohol dependence. Six patients with comorbid
PTSD and alcohol dependence completed 12 weeks of
open treatment with sertraline, mean dose of 110.4
mg/day [Brady et al., 1995]. Significant decreases were
found in all three symptom clusters of patients (avoid-
ant/intrusion/arousal) of the Modified PTSD Symp-
toms Scale (MPSS) and in Hamilton Rating Scale for
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Depression (HRS-D) scores. Additionally, days of ab-
stinence increased and average number of drinks de-
creased in the follow-up period. Although the study
demonstrates an overall effectiveness of sertraline in
the treatment of PTSD co-morbid with alcoholism,
interpretation is limited by the small sample size and
absence of a control group.

PLACEBO-CONTROLLED STUDIES

A double-blind placebo controlled study of sertra-
line in the treatment of PTSD was conducted by
Davidson et al. [1997b]. The study was multi-center
(12 sites), 12 weeks in duration with adult outpatients
who met DSM-III-R diagnosis of PTSD and having a
score of 50 or more on part 2 of the CAPS. Traumatic
events leading to PTSD for most patients were physi-
cal or sexual assault (60.5% of the patients), serious
accident, fire, or injury (12%), seeing someone hurt or
die (11%), and being in a war or combat (5%). The
average duration of illness was 12 years. Patients with
a primary DSM-III-R diagnosis of any mood, anxiety,
or psychotic disorder were excluded.

Two hundred eight patients were randomized, 100
to sertraline and 108 to placebo. Of these, 98 sertra-
line-treated and 104 placebo-treated patients were
evaluable for the intent-to-treat analyses. Patients be-
gan with 25 mg of sertraline for 1 week, with a flexible
dose titration of up to 200 mg according to their clini-
cal response and tolerability. The mean daily doses of
sertraline at the end of week 12 and endpoint were
146 and 125 mg per day, respectively.

Patients on the sertraline group were statistically
significantly improved compared with placebo on all
four efficacy measures (Table 9). Sertraline treatment
was associated with statistically significant improve-
ments in CAPS-2 Avoidance/Numbing symptom clus-
ter ratings, as well as in the ratings for occupational
functioning, overall improvements, and severity of ill-
ness, compared to placebo. Figure 13 shows improve-
ments in DTS (Davidson Self-rating Trauma Scale)
ratings in sertraline-treated patients compared to pla-
cebo from baseline to endpoint at week 12. Sertraline
was well tolerated with no difference in discontinu-
ations for adverse events between the placebo and
sertraline treated groups. The adverse events that oc-
curred significantly more frequently in sertraline treated
patients were insomnia, diarrhea, nausea, fatigue, and
anorexia. The study suggests that sertraline is an effec-
tive treatment for PTSD and is well tolerated.

Another double-blind, placebo-controlled, flexible-
dose study of sertraline was conducted at 14 US cen-
ters with DSM-III-R diagnosed outpatients with
PTSD [Baker et al., 1998]. All patients had a score of
50 or more on Part 2 of CAPS at baseline and a mini-
mum duration of illness of 6 months. Traumatic
events leading to PTSD were physical/sexual assault

(61.5%), seeing someone hurt or die (8.6%), serious
accident/fire/injury (8.6%), being in a war or combat
(5.9%), natural disaster (0.5%), or other event (15%).
Patients with a primary diagnosis of any mood, anxi-
ety, or psychotic disorder were excluded, as were preg-
nant and breast-feeding women, and women not
practicing birth control, patients on psychotropic
medication, and nonresponders to previous treatment
with sertraline.

Sertraline was administered at an initial dose of 25
mg/day for 1 week, followed by flexible titration be-
tween 50 and 200 mg/day based on clinical response
and tolerability. Primary efficacy rating scales included
Clinician Administered PTSD Scale Part 2 (CAPS-2),
Impact of Event Scale (IES), and Clinical Global Im-
pression of Severity (CGI-S) and Improvement (CGI-
I) scales. Secondary efficacy rating scales included
Davidson Self-Rating Trauma Scale (DTS), Quality of
Life Enjoyment and Satisfaction Questionnaire (Q-
LES-Q), and 24-Item Hamilton Depression Scale
(HAM-D). As Table 10 shows, sertraline treatment led
to statistically significant improvements on three of
the four primary measures of efficacy and on all sec-
ondary measures of efficacy. Sertraline treatment pro-

TABLE 9. Mean (SD) change in primary efficacy
ratings at endpoint in the intent-to-treat
patient sample*

Sertraline Placebo
Scale mean (SD) mean (SD) P-value

CAPS-2 total –33.0 (2.41) –26.2 (2.33) 0.043
IES Total –19.2 (1.53) –14.1 (1.48) 0.018
CGI-S –1.3  (0.12) –1.0  (0.12) 0.037
CGI-I 2.2  (1.16) 2.8  (1.21) 0.001

*CAPS-2 total, IES total, and CGI-S means are adjusted for treatment,
site, treatment-by-site, and baseline values. CGI-I means are adjusted for
treatment, site, and treatment-by-site. Adapted from Davidson et al.
[1997b].

Figure 13. Change in mean Davidson Self-rating Trauma
Scale (DTS) ratings at each visit in PTSD study. Adapted from
Davidson et al. [1997b]. *P < 0.05 for sertraline versus placebo.
**P < 0.01 for sertraline versus placebo.



152 Hirschfeld

duced statistically significant improvements in the
Avoidance/Numbing and Hyperarousal symptom clus-
ters of CAPS-2 and was also associated with statisti-
cally significant improvements in all CAPS-2 global
ratings (severity, improvement, occupational, and so-
cial). Sertraline treatment led to statistically significant
improvements in quality of life compared to placebo
as demonstrated by the Q-LES-Q total score (total
score in the sertraline group was 11.7 (± 2.08) and 3.3
(± 1.9) for placebo, P = 0.004).

SUMMARY
The three uncontrolled studies [Brady et al., 1995;

Kline et al., 1994; Rothbaum et al., 1996] initially
demonstrated sertraline’s efficacy in the treatment of
post-traumatic stress disorder, which was later con-
firmed by the two multicenter placebo-controlled
studies [Baker et al., 1998; Davidson et al., 1997b]. Pa-
tients receiving sertraline improved significantly over
placebo, as demonstrated by both an alleviation in
PTSD symptoms, as well as in quality of life improve-
ments observed in the sertraline-treated group. Sertra-
line was also well tolerated.

DISCUSSION
The efficacy and safety of sertraline in the treat-

ment of panic disorder and in the treatment of obses-
sive-compulsive disorder have been demonstrated in
multiple placebo-controlled, double-blind trials. Fol-
low-ups extending to 2 years have demonstrated its
sustained effect. In both disorders, the best results
were obtained when starting sertraline at 25 mg per
day and titrating upward. Fixed-dose studies have
demonstrated the effectiveness of sertraline in several
doses at or above 50 mg (i.e., 50 mg, 100 mg, and 200
mg per day).

Two placebo-controlled studies have been con-
ducted with sertraline in the treatment of social pho-
bia. Both trials had encouraging results in terms of
safety and efficacy. There have been two multicenter,

placebo-controlled studies of sertraline in the treat-
ment of post-traumatic stress disorder. Significant im-
provement in a variety of relevant measures support
sertraline’s efficacy and safety in PTSD.

How does the performance of sertraline in the
treatment of these anxiety disorders compare with
other pharmacological options? A brief discussion of
the issue follows.

PANIC DISORDER
Several classes of medications, including TCAs,

MAOIs, benzodiazepines, and SSRIs, have demon-
strated utility in the treatment of panic disorder.
Overall there is little difference among these classes of
drugs in terms of efficacy, as assessed by improve-
ments in panic attacks (see Table 11). With the excep-
tion of one fluoxetine study [Michelson et al., 1998],
all report over a 50% reduction in the total number of
panic attacks from baseline to endpoint. These differ-
ences are all significantly better than placebo. In gen-
eral there is significant improvement for all agents in
other efficacy measures, such as percent panic-free at
endpoint, reduction in anticipatory anxiety, reduction
in general anxiety, and reduction in phobic avoidance.

The agents can be distinguished in other ways, in-
cluding speed of onset, efficacy in comorbid disorders,
and in safety and tolerability profiles (see Table 12).

TABLE 10. Mean (± SD) change in primary efficacy
ratings at endpoint (intent-to-treat patient sample)*

Scale Sertraline Placebo P-value

Primary
CAPS-2 total severity –33.0 (±2.82) –23.2 (±2.86) .016
IES total –16.2 (±1.60) –12.1 (±1.63) NS
CGI-S –1.2  (±0.13) –0.8  (±0.13) .012
CGI-I –2.5  (±0.13) 3.0  (±0.14) .016

Secondary
DTS –28.1 (±2.77) –16.1 (±2.85) .003
HAM-D –8.6  (±1.29) –5.0  (±1.19) .042
Q-LES-Q 11.7 (±2.08) 3.3  (±1.90) .004

*CAPS-2 total, IES total, and CGI-S, DTS, HAM-D, and Q-LES-Q
means are adjusted for treatment, site, treatment-by-site, and baseline
values. CGI-I means are adjusted for treatment, site, and treatment-by-
site. Adapted from Baker et al. [1998].

TABLE 11. Percentage of patients free from panic
attacks at endpoint, and number of panic attacks at
baseline and endpoint in acute studies

Patients
achieving Number of panic attacks

panic-free Percent
Agent status (%) Baseline Endpoint improvement

TCAs
Clomipramineb 37 16.0 3.9 76
Imipraminec 44 4.3 1.3 70

MAOIs
Brofaromined NAa 8.5 2.8 58

Benzodiazepines
Alprazolamc 57 3.6 0.9 75
Clonazepame 62 4.2 1.5 64

SSRIs
Citalopramf 43–58 NA NA NA
Fluvoxamineg 61–73 3.8 0.9 76
Fluoxetineh 17–23 8.9 4.8 46
Paroxetinei 84 9.6 1.3 86
Sertralinej 57 6.4 1.5 77

aNA, not available.
bLecrubier et al. [1997a], and Lecrubier et al. [1997b].
cSchweizer et al. [1993].
dBakish et al. [1993].
eMoroz and Rosenbaum [1999].
fWade et al. [1997].
gHoehn-Saric et al. [1993].
hMichelson et al. [1998].
iBallenger et al. [1998].
jLondborg et al. [1998] and Pohl et al. [1998].
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The benzodiazepines clearly have a more rapid onset
of action (less than 2 weeks) than any of the other
agents, but have concerns about withdrawal and de-
pendence, and lack of efficacy in co-morbid condi-
tions. TCAs and MAOIs have broad-spectrum efficacy
but have considerable safety and tolerability concerns.
The SSRIs have emerged as the first line agents in re-
cent years because of the combination of efficacy in
panic disorder and comorbid disorders, as well as at-
tractive safety and tolerability profiles.

Among the SSRIs, there are no apparent differences
in efficacy but some in dosing and in side effect profiles.
Sertraline has shown efficacy at all tested dose levels
(50, 100, and 200 mg/day), whereas paroxetine, fluoxe-
tine, fluvoxamine, and citalopram have not. Paroxetine
has shown efficacy significantly superior to placebo at
doses of 40 mg/day and above [Ballenger et al., 1998].
Citalopram is effective in the doses of 20, 30, 40, and
60 mg/day. The higher doses of citalopram (40–60 mg/
day) were less effective than 20–30 mg/day [Wade et al.,
1997]. Fluoxetine produced significant reductions in
the total number of panic attacks compared to placebo
in the 10 mg/day dose but not in 20 mg/day dose. The
20 mg/day dose of fluoxetine did produce significant
improvements in anxiety, phobia, and depression
[Michelson et al., 1998]. Sertraline appears to have a
more rapid onset of action (in 2–3 weeks) compared to
some of the other SSRIs. Significant improvements
were observed at week 4 of treatment with paroxetine
[Ballenger et al., 1998], fluoxetine [Michelson et al.,
1998], and citalopram [Wade et al., 1997], while
fluvoxamine became significantly superior to placebo
at week 3 [Hoehn-Saric et al., 1993]. Unfortunately,
no head-to-head trials of the SSRIs have been con-
ducted to test this issue directly.

OBSESSIVE-COMPULSIVE DISORDER
Several classes of medication including MAOIs, ben-

zodiazepines, TCAs, and SSRIs have been studied in
the treatment of OCD. Average reductions in Y-BOCS
are presented in Table 13. Although some studies show
the efficacy of MAOIs and benzodiazepines in the
treatment of OCD, it is generally acknowledged that
serotonergic agents (clomipramine and the SSRIs) are

the most effective treatment options. One MAOI,
phenelzine, has been found to be as effective as clo-
mipramine in one small trial lacking a placebo control
[Vallejo et al., 1992]. However, in a study comparing
phenelzine with fluoxetine and placebo, fluoxetine was
found to be more effective than both phenelzine and
placebo [Jenike et al., 1997]. Only one study reported
the efficacy of a benzodiazepine, clonazepam, but the
drop-out rate was the highest for clonazepam com-
pared to two other active agents, clomipramine and
clonidine, and diphenhydramine, which acted as con-
trol [Hewlett et al., 1992].

Among the TCAs, clomipramine is the most effec-
tive drug in the treatment of OCD. For example, in a
comparative trial clomipramine was found to be supe-
rior to desipramine in significantly reducing obses-
sive-compulsive symptoms [Leonard et al., 1989].
Additionally, the SSRIs were also more effective than
TCAs other than clomipramine in reducing OCD
symptomatology. In a trial of fluvoxamine vs. de-
sipramine, fluvoxamine was significantly more effec-
tive than desipramine in reducing the severity of OCD
symptoms as measured by the Y-BOCS, as well as in
the global response rate [Goodman et al., 1990].

TABLE 12. Comparison of the effective therapeutic
classes by agent, based on published data†

Area of comparison TCAs MAOIs BZDs SSRIs

Efficacy in panic disorder *** *** *** ***
Efficacy in comorbid conditions

Depression *** *** * ***
Other anxiety disorders ** ** *** ***

Safety
In overdose * * *** ***
Lack of dependence *** *** ***
Ease of withdrawal *** *** * ***

†***, well established; **, moderately established; *, not established; blank,
not meeting criteria.

TABLE 13. Average reduction in Y-BOCS in
OCD trials

Reduction in Y-BOCS
Agent (%)

TCAs
Clomipramineb 40a

Desipraminec 1
MAOIs

Phenelzined 9
Benzodiazepines

Clonazepame 2.22a

SSRIs
Fluoxetined,f

20 mg/day 20a

40 mg/day 22a

60 m g/day 27a

Fluvoxamineg

249 mg/day (mean dose) 20a

Paroxetineh

20 mg/day 17
40 mg/day 25a

60 mg/day 29a

Sertralinei

50 mg/day 24a

100 mg/day 19
200 mg/day 28a

aSignificantly different from placebo.
bClomipramine Collaborative Study Group [1991].
cGoodman et al. [1990].
dJenike et al. [1997].
eHewlett et la. [1992].
fTollefson et al. [1994].
gRasmussen et al. [1999].
hWheadon et al. [1993].
iGreist et al. [1995a,b].
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The agents most effective in the treatment of OCD
are the SSRIs and clomipramine. Direct comparisons of
these agents are summarized in Table 14. As Table 14
demonstrates, studies directly comparing clomipramine
with several SSRIs (fluoxetine, fluvoxamine, and paro-
xetin) showed equal efficacy of these medications in the
treatment of OCD, except for the study by Bisserbe et al.
[1997], which showed sertraline to be more effective
than clomipramine in the treatment of OCD.

To decide on the preferred treatment, a consider-
ation of side effects and tolerability becomes important
because it affects the ability of patients to continue
treatment and consequently the chances of recovery. At
present, clomipramine and the SSRIs show equal effi-
cacy; however, the SSRIs show better tolerability and
therefore should be considered first-choice medication
in the treatment of OCD.

SOCIAL PHOBIA
Several drug classes, including beta-blockers, ben-

zodiazepines, MAOIs, and SSRIs have been studied in
the treatment of social phobia in large placebo-con-
trolled trials. The response rates to active medications
compared to placebo are presented in Table 15.

Although β-blockers have shown efficacy in an open
trial in both generalized and performance types of so-
cial phobia [Gorman et al., 1985], a subsequent pla-
cebo-controlled trial with atenolol and phenelzine
demonstrated that atenolol was less effective than
phenelzine and not significantly different from pla-
cebo [Liebowitz et al., 1992]. Placebo-controlled stud-
ies with monoamine oxidase inhibitors (phenelzine
and brofaromine) have demonstrated them to be sig-
nificantly more effective than placebo. However, the
clinical use of phenelzine is compromised by the need
for a restricted diet and the risk of hypertensive crisis.
The efficacy of benzodiazepines (alprazolam and
clonazepam) has been established in two placebo-con-
trolled studies [Davidson et al., 1993; Gelernter et al.,
1991]. Although the response to clonazepam appears
to be more robust than the response to alprazolam,
both drugs were significantly more effective than pla-
cebo. Among the main advantages of benzodiazepine
treatment are efficacy and rapid onset of improve-
ments. The disadvantages include adverse side effects,
difficulties with discontinuation, and risk of abuse of
benzodiazepines, particularly by patients with comor-
bid alcohol abuse problems [Pollack, 1996].

Among the SSRIs, paroxetine, sertraline, and flu-
voxamine have been shown to be superior to placebo
in controlled trials. The most studied drug so far has
been paroxetine. Although there have been no head-
to-head comparisons between paroxetine and sertra-
line in the treatment of social phobia, controlled
studies of both drugs produce comparable efficacy and
safety profiles (see Table 16).

TABLE 14. Double-blind comparisons of selective serotonin reuptake inhibitors (SSRIs) and clomipramine (CMI) in
obsessive-compulsive disorder*

Study Duration (weeks) N Treatment groups Efficacy results Side-effects profile

CMI (≤250 mg)
Pigott et al. [1990] 26 11 vs. FLX (≤80 mg) FLX = CMI CMI > FLX

CMI (≤250 mg)
Freeman et al. [1994] 10 66 vs. FLV (≤250 mg) FLV = CMI FLV = CMI

CMI (≤250 mg)
Zohar et al. [1996] 12 406 vs. PAR (≤60 mg) PAR = CMI CMI > PAR

CMI (≤200 mg)
Bisserbe et al. [1997] 16 168 vs. SER (≤200 mg) SER > CMI CMI > SER

*CMI, clomipramine; FLX, fluoxetine; FLV, fluvoxamine; PAR, paroxetine; SER, sertraline.

TABLE 15. Response rate to active medication
compared with placebo in acute placebo-controlled
trials of patients with social phobia*

Response rate (%)

Classes of medication Active agent Placebo

Beta-blockers
Atenolol 30 23

MAOIs
Phenelzine 63–70a 20
Brofaromine 50a 19

Benzodiazepines
Alprazolam 38a 20
Clonazepam 78a 20

SSRIs
Paroxetine 45–65a 23–32
Sertraline 50a 10
Fluvoxamine 46a 7

*Data adapted from Davidson [1998] and Pollack and Gould [1996].
aSignificantly different from placebo.

TABLE 16. Rating scale scores on CGI-I and LSAS for
paroxetine and sertraline studies†

Scale Paroxetine Placebo Sertraline Placebo

% responders on CGI-I 55* 24 53* 29
% change in LSASa 39* 17 32* 10
†Data from Katzelnick et al. [1995], Stein et al. [1998], and van
Ameringen et al. [1999].
aLSAS, Liebowitz Social Anxiety Score.
*P < 0.001.
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The main advantages of the SSRIs in the treatment
of social phobia over other classes of medication are
efficacy, favorable side effects profile, lack of dietary
restrictions, and usefulness in comorbid depression
and other anxiety disorders. Based on these results,
therefore, SSRIs as a class may be considered as first-
line treatment for social phobia.

POST-TRAUMATIC STRESS DISORDER
Three classes of medication are effective in the

treatment of posttraumatic stress disorder: TCAs,
MAOIs, and SSRIs [Davidson, 1997]. Response rates
are presented in Table 17. Of the MAOIs and TCAs,
amitriptyline and brofaromine were not found signifi-
cantly different from placebo. Both studies were con-
ducted with combat veterans.

Among the SSRIs, sertraline, fluoxetine, fluvox-
amine, and paroxetine were found effective. In two
placebo-controlled studies of fluoxetine, it was found
to be more effective than placebo in the treatment of
civilian patients but not in combat veterans (with
more severe symptomatology than the civilian popula-
tion) [Davidson, 1997; van der Kolk et al., 1994].
These results are consistent with research in tricyclic
antidepressants, which also shows an inverse relation-
ship between the severity of symptoms and response
to medication [Davidson, 1997]. An open trial of
paroxetine demonstrated its efficacy in chronic PTSD
in civilian population [Marshall et al., 1998]. The effi-
cacy of fluvoxamine has been demonstrated in an open
trial with combat veterans [Marmar et al., 1996]. The
present review demonstrated the efficacy and toler-
ability of sertraline in two placebo-controlled trials

with civilians, as well as in an open trial with combat
veterans. The efficacy of SSRIs, as well as their favor-
able side-effects profile, makes them first-line treat-
ment for PTSD.
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