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worldwide.1 Pharmacologic approaches to the treatment
of panic disorder have included benzodiazepines and
antidepressants.2 As a class, the benzodiazepines are lim-
ited by a high incidence of patient dependence and with-
drawal symptoms after long-term treatment.3 Further-
more, the benzodiazepines do not offer robust efficacy in
the treatment of comorbid depression, which has been es-
timated to occur in up to 60% of panic disorder patients.4

Among the antidepressants, monoamine oxidase in-
hibitors such as phenelzine5,6 and tricyclic antidepres-
sants such as clomipramine7 have demonstrated efficacy
in the treatment of panic disorder.8 However, both of
these drug classes are associated with unfavorable side
effect profiles, which can lead patients to discontinue
treatment.9 Most recently, the selective serotonin reup-
take inhibitors (SSRIs) have become the first-line choice
for anxiolytic therapy.10 The SSRIs have well-established
antidepressant activity and also have demonstrated effi-
cacy in a number of anxiety disorders, including panic
disorder, suggesting a serotonergic component for this
disease state.2,9,11–22 Utility of SSRIs in the treatment of
panic disorder, however, can be limited by activating side
effects, particularly early in treatment,23 which may ne-
cessitate concomitant treatment with benzodiazepines.2,24

An SSRI with a low incidence of side effects, especially
early in treatment, could lead to therapeutic advantages in
the treatment of panic disorder.

The SSRI citalopram exists as a racemic mixture of
R- and S-isomers.25 The ability of citalopram to inhibit
serotonin reuptake at therapeutic doses resides exclu-
sively in the S-isomer, escitalopram.26–28 Escitalopram
has been shown to have a benign side effect profile in the
treatment of depression, and has also demonstrated both
efficacy and tolerability advantages over citalopram in
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Background: Escitalopram, the therapeuti-
cally active isomer of the racemic selective sero-
tonin reuptake inhibitor antidepressant citalo-
pram, has shown significant anxiolytic effects in
placebo-controlled clinical trials of social anxiety
disorder, generalized anxiety disorder, and anxi-
ety symptoms associated with major depression.
This study evaluated the safety and efficacy of
escitalopram in outpatients diagnosed with panic
disorder.

Method: Male and female outpatients between
18 and 80 years of age meeting DSM-IV criteria
for panic disorder, with or without agoraphobia,
were randomly assigned to 10 weeks of double-
blind treatment with escitalopram, citalopram,
or placebo in a study conducted from September
1999 to July 2001. The primary measure of effi-
cacy was panic attack frequency at week 10 rela-
tive to baseline, as assessed by the Modified
Sheehan Panic and Anticipatory Anxiety Scale.

Results: A total of 366 subjects (128 escitalo-
pram patients, 119 citalopram patients, and 119
placebo patients) received at least 1 dose of
double-blind treatment. The frequency of panic
attacks was statistically significantly improved
(p = .04), and the increase in percentage of pa-
tients with zero panic attacks reached borderline
significance (p = .051), in the escitalopram-
treated group relative to the placebo-treated
group. Both escitalopram and citalopram statisti-
cally significantly reduced panic disorder symp-
toms and severity versus placebo at endpoint
(p ≤ .05), as measured by the Panic and Agora-
phobia Scale total score, the Clinical Global
Impressions scale, the Patient Global Evaluation,
and the Quality of Life Enjoyment and Satisfac-
tion Questionnaire. Treatment with escitalopram
was safe and well tolerated, with a similar inci-
dence of the most common adverse events for
the escitalopram and placebo groups. The rate of
discontinuation for adverse events was 6.3% for
escitalopram, 8.4% for citalopram, and 7.6% for
placebo.

Conclusion: Escitalopram is efficacious,
safe, and well tolerated in the treatment of panic
disorder.

(J Clin Psychiatry 2003;64:1322–1327)

P

Received Feb. 20, 2003; accepted July 30, 2003. From the
Neuroscience Education Institute,Carlsbad, (Dr. Stahl) and Forest
Laboratories, New York, N.Y. (Drs. Gergel and Li).

This study was supported by Forest Laboratories, Inc., New York, N.Y.
Financial disclosure appears at the end of the article.
Corresponding author and reprints: Stephen M. Stahl, M.D.,

5857 Owens Avenue, Suite 102, Carlsbad, CA 92009
(e-mail: smstahl@neiglobal.com).

1322



© COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC.

Stahl et al.

1324 J Clin Psychiatry 64:11, November 2003

treating depression.29,30 Escitalopram has a broad spec-
trum of anxiolytic activity as well, as demonstrated in
clinical trials of anxiety symptoms associated with major
depression, social anxiety disorder, and generalized anxi-
ety disorder.31–33 Thus, this study examined the safety
and efficacy of escitalopram in the treatment of panic
disorder.

METHOD

Patients
The study group consisted of male and female outpa-

tients (18 to 80 years of age) meeting DSM-IV34 criteria
for panic disorder (with or without agoraphobia). Pa-
tients were required to have a minimum of 4 DSM-IV–
defined panic attacks, at least 1 of which was unantici-
pated, during the 4 weeks prior to the screening visit and
at least 3 panic attacks during the 2-week placebo lead-in
period.

Patients with a score greater than 17 on the Hamilton
Rating Scale for Depression35 at the screening visit
were excluded. Patients with bipolar disorder, schizo-
phrenia, obsessive-compulsive disorder, or other psy-
chotic disorders, as well as those with a psychoactive
substance use disorder within the past 6 months, were
not eligible for the study. Pregnant women and patients
with clinically significant abnormalities in laboratory
evaluations or electrocardiographic readings were also
excluded.

Eligible subjects were not allowed to take any psy-
chotropic medication, with the exception of zolpidem as
needed for sleep. Patients who had received treatment
with any neuroleptic, antidepressant, or anxiolytic medi-
cation within 2 weeks prior to study entry were excluded
from the trial. Patients also were excluded if they were
receiving regular daily therapy with any benzodiazepine
within 1 month prior to the first administration of study
medication. All participants provided informed written
consent prior to study entry. The study protocol was ap-
proved by the institutional review boards for the partici-
pating study centers.

Design
This was a randomized, double-blind, parallel-group,

flexible-dose, placebo-controlled, multicenter study of
patients with panic disorder, with or without agora-
phobia, conducted from September 1999 to July 2001. A
single-blind, 2-week placebo lead-in preceded the 10-
week double-blind treatment phase. Patients who met all
eligibility criteria at the end of the lead-in period were
randomly assigned to 1 of 3 treatment groups: placebo,
escitalopram, or citalopram. Patients were seen at study
entry (screening at days 1 and 8 of the lead-in period),
day of randomization (baseline), and at the end of weeks
1, 2, 4, 6, 8, and 10 of double-blind treatment.

Dosing began for all groups at 1 tablet/day (placebo,
escitalopram 5 mg/day, or citalopram 10 mg/day) and
was increased to 2 tablets/day (placebo, escitalopram 10
mg/day, or citalopram 20 mg/day) at the end of week 1.
At the end of week 4, dosage could be increased to 20
mg/day for escitalopram, 40 mg/day for citalopram, or
matching placebo, in the absence of both dose-limiting
adverse events and a satisfactory therapeutic response.
Following up-titration, dosing could be reduced at any
time because of adverse events. All study medication was
administered as a single daily dose.

Clinical Assessment and Data Analyses
All efficacy analyses were based on the intent-to-treat

(ITT) population, i.e., all patients who received at least 1
dose of double-blind study medication and had at least
1 post-baseline assessment of panic attack frequency
based on the Modified Sheehan Panic and Anticipatory
Anxiety Scale (PAAS)36 using the last-observation-
carried-forward (LOCF) approach. All statistical tests
were 2-sided with a 5% significance level.

The primary measure of efficacy was panic attack
frequency at week 10 relative to baseline. Data were nor-
malized by logarithmic transformation prior to analysis.
Pairwise comparisons between treatment groups (escita-
lopram vs. placebo and citalopram vs. placebo) were car-
ried out using a 2-way analysis of covariance (ANCOVA)
model with treatment and center as factors and baseline
score as a covariate. Panic attack frequency was derived
from the PAAS and was based on the 2-week interval pre-
ceding assessment.

Secondary assessments included the Panic and Agora-
phobia (P&A) Scale,37 the Clinical Global Impressions-
Improvement (CGI-I) and -Severity of Illness (CGI-S)
scales,38 the Hamilton Rating Scale for Anxiety (HAM-
A),39 the Patient Global Evaluation (PGE), anticipatory
anxiety duration (derived from the PAAS score), and
Quality of Life Enjoyment and Satisfaction Questionnaire
(Q-LES-Q).40 For the CGI-I, patients were rated by the in-
vestigator in terms of overall improvement to produce the
CGI-I total score and, separately, in terms of the degree of
phobic avoidance (CGI-Phobic Avoidance).

CGI-I total score and CGI-Phobic Avoidance score
were analyzed with a 2-way analysis of variance model
with treatment and center as factors. The percentage of
responders on the P&A Scale (0 panic attacks in the pre-
vious week) was analyzed using the Cochran-Mantel-
Haenszel test, stratified by center. Additional by-visit
analyses for changes from baseline in efficacy parameters
were analyzed using an ANCOVA model.

Safety assessments included vital signs, electrocardio-
gram parameters, laboratory measurements, physical ex-
amination, and a record of adverse events. All safety
analyses were based on the population of patients who
took at least 1 dose of double-blind study medication.
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RESULTS

Patient Characteristics
A total of 366 patients (128 in the escitalopram treat-

ment group, 119 in the citalopram treatment group, and
119 in the placebo treatment group) received at least 1
dose of double-blind study medication and are included
in the safety analyses. Efficacy analyses were performed
on the ITT subset of this sample (i.e., patients with at
least 1 postbaseline assessment on the PAAS) that in-
cluded 125 escitalopram-treated patients, 112 citalo-
pram-treated patients, and 114 placebo-treated patients.

The baseline characteristics of the 351 patients in the
ITT population are summarized in Table 1. Following
randomization, there were no statistically significant dif-
ferences between the 3 treatment groups with respect to
age, gender, and clinical features of panic disorder. Sixty-
nine percent of all patients had comorbid agoraphobia,
and the incidence of comorbid agoraphobia was similar
across treatment groups. On average, patients reported 5
panic attacks per week and estimated that they spent 44%
of their waking day worrying about having another panic
attack.

Sixty-eight percent of all randomized patients (75.8%
of escitalopram patients, 68.1% of citalopram patients,
and 60.5% of placebo patients) completed the study.
Reasons for discontinuation included patient lost to
follow-up (10.7%), adverse events (7.4%), insufficient
therapeutic response (5.7%), withdrawal of consent
(4.4%), protocol violation (3.0%), and other (0.5%). The
overall mean daily dose was 10.8 mg for escitalopram
and 21.3 mg for citalopram.

Efficacy
Efficacy results are presented in Table 2. The primary

efficacy measure was change in panic attack frequency
relative to baseline; the data were normalized using loga-

rithmic transformation with a constant added to accom-
modate patients with zero panic attacks at endpoint. The
log-transformed, relative panic attack frequency was
–0.32 for the placebo group and –1.61 for the escitalo-
pram group (p = .04). The proportion of patients with
zero panic attacks at study endpoint (derived from the
P&A Scale) was 50% and 38% for the escitalopram and
placebo groups, respectively (p = .051). The citalopram
treatment group was not statistically different from the
placebo treatment group on either measure (Table 2).

Mean changes in P&A Scale total score by visit are
presented in Figure 1. Escitalopram treatment produced
statistically significant improvement relative to placebo
treatment at every visit starting at week 4. For citalopram
treatment, statistically significant improvement com-
pared with placebo treatment was observed at weeks 8
and 10.

Other efficacy measures were also statistically signifi-
cantly improved at endpoint by escitalopram treatment
relative to placebo treatment, including CGI-I, CGI-S,
CGI-Phobic Avoidance, HAM-A, PGE, and anticipatory
anxiety duration scores (Table 2). Furthermore, escita-
lopram treatment produced statistically significantly
greater mean changes than placebo treatment from base-
line to endpoint on the Q-LES-Q (7.2 vs. 2.8; p < .01;
Table 2).

Citalopram treatment led to statistically significant
improvement relative to placebo treatment in panic dis-
order symptomatology, as assessed by P&A Scale, CGI-I,
CGI-S, CGI-Phobic Avoidance, PGE, and Q-LES-Q
scores (Table 2).

Table 1. Mean Demographic and Baseline Clinical
Characteristics for the Intent-to-Treat Populationa

Placebo Escitalopram Citalopram
Variable (N = 114) (N = 125) (N = 112)

Age, mean, y 38.6 37.5 37.1
Sex, % female 55.3 57.6 61.6
Race, % white 71.1 70.4 75.9
Panic attacks/week 5.1 ± 5.5 5.0 ± 4.5 4.9 ± 4.3
P&A Scale score 25.0 ± 8.4 25.0 ± 8.9 24.6 ± 8.5
HAM-A score 17.6 ± 6.9 15.6 ± 6.7 15.6 ± 6.9
CGI-S score 4.4 ± 0.6 4.3 ± 0.6 4.3 ± 0.6
Q-LES-Q score 52.7 ± 10.1 52.7 ± 10.9 53.1 ± 9.2
Anticipatory anxiety 42.4 ± 30.5 45.7 ± 31.5 44.7 ± 28.3

duration, % of
time ± SD

aValues shown as mean ± SD unless otherwise noted.
Abbreviations: CGI-S = Clinical Global Impressions-Severity

of Illness scale, HAM-A = Hamilton Rating Scale for Anxiety,
P&A = Panic and Agoraphobia, Q-LES-Q = Quality of Life
Enjoyment and  Satisfaction Questionnaire.

Table 2. Efficacy Results at Endpointa

Placebo Escitalopram Citalopram
Variable (N = 114) (N = 125) (N = 112)

Panic attack frequency,b –1.32 ± 0.1 –1.61 ± 0.1* –1.43 ± 0.1
log (endpoint/baseline)

Zero panic attacks, % 38 50† 39
P&A Scale total score –3.9 ± 0.9 –8.9 ± 0.9** –7.4 ± 0.8**
Anticipatory anxiety –11.7 –24.3* –22.1

duration, % of time
HAM-A score –4.6 ± 0.8 –6.1 ± 0.7** –4.9 ± 0.7
CGI-I score 2.8 ± 0.1 2.2 ± 0.1** 2.2 ± 0.1**
CGI-Phobic 3.1 ± 0.1 2.5 ± 0.1** 2.6 ± 0.1**

Avoidance score
CGI-S score –1.2 ± 0.1 –1.6 ± 0.1** –1.5 ± 0.1*
PGE score 2.8 ± 0.1 2.3 ± 0.1** 2.2 ± 0.1**
Q-LES-Q score 2.8 ± 1.1 7.2 ± 1.1** 5.8 ± 1.0*
aValues represent changes from baseline except for zero panic attacks

and CGI-I, CGI-Phobic Avoidance, and PGE scores, for which
values are those at endpoint. Values shown as mean ± SEM.

bPrimary efficacy measure.
*p ≤ .05 vs. placebo.
**p < .01 vs. placebo.
†p = .051, escitalopram vs. placebo.
Abbreviations: CGI-I = Clinical Global Impressions-Improvement

scale, CGI-S = CGI-Severity of Illness scale, HAM-A = Hamilton
Rating Scale for Anxiety, P&A = Panic and Agoraphobia,
PGE = Patient Global Evaluation, Q-LES-Q = Quality of Life
Enjoyment and Satisfaction Questionnaire.
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Safety
Treatment with escitalopram was safe and well toler-

ated, with a rate of discontinuation due to adverse events
of 6.3%, compared with 7.6% for placebo. The incidence
of the most common adverse events (frequency of 10%
or more) was similar for escitalopram- and placebo-
treated patients (Table 3). Citalopram treatment was also
well tolerated, with a discontinuation rate due to adverse
events of 8.4%. No clinically meaningful changes from
baseline in vital signs, electrocardiogram values, or labo-
ratory measurements were observed in any treatment
group.

DISCUSSION

This study demonstrates that escitalopram is a safe,
well tolerated, and effective treatment for panic disorder
and supports previous studies demonstrating the efficacy
of citalopram in treating this illness.18–20 These data
also add to our understanding of the broad potential for
escitalopram in the treatment of anxiety disorders. Previ-
ously reported clinical trial data support the use of escita-
lopram in the treatment of social anxiety disorder and
generalized anxiety disorder.31,32 Furthermore, in studies
evaluating antidepressant efficacy, treatment with escita-
lopram resulted in statistically significant improvement
in depression-associated anxiety symptoms,33 consistent
with the demonstrated anxiolytic activity of escitalopram
in several validated animal models of anxiety.41,42

Most panic disorder patients experience symptoms
other than the panic attacks, including phobic avoidance
and anticipatory anxiety. Such symptoms often greatly
impact the patient’s social functioning and quality of
life, and resolution of general anxiety symptoms and glo-
bal improvements in patients’ conditions can be better

predictors of eventual outcome than symptoms specific
to panic disorder (such as panic attack frequency).43

The effects of escitalopram observed on a wide variety
of symptoms may therefore be considered clinically
significant.

Citalopram treatment clearly led to global improve-
ments in patients’ conditions, as assessed by several rat-
ing scales. It has been reported in a placebo-controlled
trial of the SSRI sertraline in panic disorder patients that
drug responders can be differentiated from placebo re-
sponders on the basis of significantly greater improve-
ment in quality of life measures. The interpretation was
that placebo “responders” do not receive the same ben-
efits as SSRI-treated patients.44 It is interesting that in
the present study, statistically significantly greater mean
improvements in quality of life were reported for both
drug treatment groups relative to placebo, despite similar
proportions of responders being observed in the citalo-
pram- and placebo-treated groups.

In a prior multicenter, double-blind, placebo-
controlled investigation of citalopram in the treatment
of panic disorder, citalopram statistically significantly
reduced the number of panic attacks, and increased the
proportion of patients with no panic attacks, relative to
placebo; the minimum effective dose range was 20 to 30
mg/day (with an aggressive titration schedule).18 How-
ever, in the present study there was no statistical separa-
tion of citalopram treatment from placebo treatment in
terms of relative panic attack frequency (the primary effi-
cacy variable) or in the proportion of patients with zero
panic attacks at endpoint. The findings from these 2 trials
are not necessarily in contradiction, both because differ-
ent scales were employed and because citalopram did
produce statistically significant improvement in panic
disorder symptoms in the present trial. Nevertheless,
there are differences between the prior trial and the
present trial that could account for the apparent disparity
in outcome. For example, the placebo effect was much
larger in the present trial. It is possible that differences in
the dosing regimen had an impact on the placebo effect,
since patients in the present trial could be up-titrated at
several timepoints. Mean baseline HAM-A scores were
23 in the prior trial and 16 in the present one; differences

Table 3. Most Frequent Adverse Events (% of subjects)a

Adverse Placebo Escitalopram Citalopram
Event (N = 119) (N = 128) (N = 119)

Headache 15 16 24
Nausea 13 13 18
Insomnia 14 14 17
Dry mouth 4 8 14
Somnolence 6 8 13
Fatigue 9 13 8
Dizziness 10 6 5
aIncidence at least 10% in any treatment group.

Figure 1. Mean Changes From Baseline in Panic and
Agoraphobia (P&A) Scale Total Score for Patients Treated
With Escitalopram, Citalopram, or Placebo

*p ≤ .05, escitalopram vs. placebo.
**p < .01, escitalopram or citalopram vs. placebo.
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in baseline disease severity could possibly account for the
likelihood of response in placebo-treated patients.

The efficacy advantage in reduction of panic attack
frequency for the escitalopram-treated group relative to
the citalopram-treated group in this study was observed
even though approximately the same amount of escitalo-
pram was administered daily to both groups. Similar
results were obtained in depression trials. Escitalopram
has been shown to have statistically significant efficacy
advantages over citalopram in the treatment of major
depressive disorder when administered at comparable
doses29; one fixed-dose trial showed that escitalopram, 10
mg/day, is at least as effective as citalopram, 40 mg/day,
in depressed patients.26 A superior therapeutic profile is
predicted for single-isomer compounds relative to race-
mates when the single isomer exerts essentially all the
therapeutic activity of the racemate.45 The finding that
co-administration of R-citalopram to rat cerebral neurons
reduces the amount of serotonin reuptake inhibition pro-
duced by escitalopram46 provides a potential mechanistic
basis for the superior clinical efficacy of escitalopram
relative to citalopram.25

Escitalopram treatment had a rate of discontinuation
due to adverse events lower than that for placebo treat-
ment. The incidence of the most common adverse events
was similar for escitalopram and placebo, although some-
what higher for citalopram. Notably, the higher rate of
somnolence observed in the citalopram group relative to
escitalopram or placebo (13% versus 8% and 6%, respec-
tively) is consistent with the finding that the weak affinity
of citalopram for the histamine H1 receptor is attributable
only to the R-isomer.27 These results suggest that escitalo-
pram is very well tolerated in panic disorder patients, in-
cluding at initiation of treatment, a much desired feature
for treatment of panic disorder.

In conclusion, escitalopram treatment resulted in sig-
nificant improvements in panic disorder symptomatology,
including panic attack frequency, agoraphobia, anticipa-
tory anxiety, and quality of life. The favorable tolerability
profile exhibited by escitalopram is of particular impor-
tance to the panic disorder patient population due to the
chronic and persistent nature of the disease and the rec-
ommended 12-month minimum duration of treatment.47

Further research is needed to examine the safety and effi-
cacy of escitalopram in the long-term treatment of panic
disorder.

Drug names:  citalopram (Celexa), clomipramine (Anafranil and
others), escitalopram (Lexapro), phenelzine (Nardil), sertraline
(Zoloft), zolpidem (Ambien).
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