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Objective: Although panic attacks account for only a portion of the morbidity of panic dis-
order and panic attack frequency assessments are unreliable, studies of drug efficacy in
panic disorder have generally used reduction in panic attack frequency as the primary
measure of improvement. The authors studied the efficacy of fluoxetine treatment in panic
disorder and measured the relative contributions of changes in symptoms to overall im-
provement. Method: Patients with a diagnosis of panic disorder (N=243) were randomly
assigned to treatment with 10 or 20 mg/day of fluoxetine or placebo. Primary outcome mea-
sures were change in panic attack frequency and clinician-rated Clinical Global Impression
improvement scores. Other assessments included a panic attack inventory, clinician-rated
and patient-rated versions of the Panic and Phobic Disorder Change Scale, a phobia rating
scale, the Hamilton Anxiety Rating Scale, the 21-item Hamilton Depression Rating Scale,
and the Sheehan Disability Scale. Correlations were determined between outcomes in in-
dividual symptom domains and overall clinical outcome. Results: Fluoxetine, particularly
the 20-mg/day dose, was associated with more improvement than was placebo in patients
with panic disorder across multiple symptom measures, including global improvement, total
panic attack frequency, phobic symptoms, and functional impairment. Global improvement
was most highly correlated with reductions in overall anxiety and phobic symptoms and
least correlated with reduction in panic attacks. Fluoxetine treatment for panic disorder was
well tolerated, with a safety profile consistent with that observed for fluoxetine in other dis-
orders. Conclusions: These data provide support for the efficacy and safety of fluoxetine
treatment in reducing panic attacks, phobic symptoms, anxiety, and depressive symptoms
in patients with panic disorder. Reductions in panic attack frequency in subjects given ei-
ther fluoxetine or placebo were less closely related to overall clinical improvement than re-
ductions in phobic avoidance, anxiety, depressive symptoms, and functional impairment,
suggesting that outcome measures in this disorder should be more broadly based. 

(Am J Psychiatry 1998; 155:1570–1577)

Panic disorder is a common anxiety disorder associ-
ated with a great deal of distress as well as marked so-
cial and occupational disability (1, 2). The specific fac-
tors that contribute to these disabilities are poorly

understood (3), and the relationship of particular
symptoms to the pathophysiology of the illness and to
recovery is not known.

Although panic attacks constitute an essential fea-
ture of panic disorder, the presence of other psychiatric
symptoms is common, including phobic avoidance,
anxiety, depression, and ruminations/obsessions, as
well as other psychiatric diagnoses, such as depression
(1, 4). Improvement in panic attacks and the closely re-
lated symptoms that constitute the standard diagnostic
criteria for panic disorder accounts for less than half of
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the overall improvement associated with recovery
from panic disorder (3), suggesting that additional fac-
tors are also important components of the illness.

Assessment of panic attack frequency is difficult,
poorly reflects the severity of illness (5), and is less sen-
sitive to clinical change than other variables used to
measure outcome in panic disorder (6). Despite this ev-
idence and a growing consensus about the importance
of a wider spectrum of symptoms (7), previous trials in
panic disorder have generally neglected these compo-
nents and focused on panic attack frequency as the
principal efficacy measure. As a result, it seems likely
that such treatment studies have not adequately char-
acterized the effects of pharmacological treatments on
panic disorder.

Preclinical and clinical data suggest that brain sero-
tonin systems play a role in the pathophysiology of
panic disorder (8), directly or through modulation of
other central systems involved in the regulation of
arousal and anxiety (9). Although tricyclic antidepres-
sants and benzodiazepines have been the mainstay of
treatment in panic disorder, evidence suggests that
selective serotonin reuptake inhibitors (SSRIs) are
equally effective (10, 11). In the light of the higher rate
of adverse events associated with tricyclic antidepres-
sants and the potential for dependency associated with
benzodiazepines, SSRIs are likely to become first-line
agents for this disorder.

SSRIs have specific antidepressant and anxiolytic ac-
tions that are sustained over time. It is likely that these
actions contribute to efficacy in panic disorder, provid-
ing improved clinical outcomes not only by reducing
the frequency of panic attacks but also by improving
overall anxiety, depression, phobic symptoms, and
measures of social impairment. We hypothesized that
the SSRI fluoxetine would be an effective agent in the
treatment of panic disorder and that improvement
would be better reflected by assessment of symptom
domains other than panic attack frequency. The cur-
rent study was designed to evaluate the efficacy of flu-
oxetine in the treatment of panic disorder prospec-
tively across a broad spectrum of symptoms in a large,
placebo-controlled, randomized, double-blind trial. It
was also designed to examine the contribution of dif-
ferent symptom domains to overall improvement dur-
ing treatment.

METHOD

Subjects

All patients included in this study met DSM-III-R diagnostic crite-
ria for panic disorder, as assessed by the Structured Clinical Inter-
view for DSM-III-R (12). All patients provided a medical and psychi-
atric history, and physical examination and routine laboratory
examinations were obtained at the outset of the study. Patients with
unstable medical illness or a predominant psychiatric diagnosis
other than panic disorder were excluded; however, patients with an
anxiety or depressive disorder judged by the assessing clinician to be
secondary to the panic disorder could participate. Patients were free

of psychotropic medications at the time of entry into the study. Chlo-
ral hydrate was permitted for insomnia. The study was approved by
the institutional review boards of all participating sites. After com-
plete description of the study, written informed consent was ob-
tained from all participants.

Study Design

The study was a multisite trial with 10 investigators. A 2-week,
single-blind placebo lead-in was followed by a 10-week acute phase
with random assignment to placebo, 10 mg/day of fluoxetine, or 20
mg/day of fluoxetine. Patients in the 20-mg fluoxetine treatment
group received 10 mg/day of fluoxetine for the first week. Patients
with a clinician-rated Clinical Global Impression (CGI) (13) im-
provement score of 1 or 2 (markedly or moderately improved) at the
end of the placebo lead-in phase were dropped from the study.

Patients who completed 10 weeks of acute treatment and attained
a clinician-rated CGI improvement score of 1 or 2 could enter a 24-
week continuation phase with random assignment to continued
therapy with their acute-phase dose or placebo. The primary out-
come measure during the continuation phase was relapse rate (wors-
ening in CGI improvement score to ≥4 for two consecutive visits).

Patients were assessed weekly for the first 2 weeks of the acute
phase, biweekly until the fourth week of the continuation phase, and
at 4-week intervals for the remainder of the study. Primary outcome
measures were change in frequency of total panic attacks (full plus
limited-symptom) and clinician-rated CGI improvement score (13).
Other measures of efficacy included the following: 1) a panic attack
inventory (a record of panic attack frequency, type, and duration re-
corded by the clinician on the basis of patients’ diaries), 2) degree of
improvement assessed by clinician-rated and patient-rated versions
of the Panic and Phobic Disorder Change Scale (7-point scale rang-
ing from 7=markedly worsened to 1=markedly improved rated for
four items: panic attacks, phobic avoidance, anticipatory anxiety,
and overall functioning) (14), 3) a clinician-rated phobia scale on
which situations were rated from 0 (do not avoid) to 8 (always
avoid) for each unique phobia, 4) the Hamilton Anxiety Rating
Scale (15), 5) the 21-item Hamilton Depression Rating Scale (16),
and 6) the Sheehan Disability Scale (17).

Statistical Methods

Analysis of quantitative outcomes (either change from baseline to
endpoint or endpoint score) for each variable was based on a
univariate analysis of variance (ANOVA) with treatment, investiga-
tor, and the treatment-by-investigator interaction as independent
variables in the model. All randomly assigned patients with at least
one postbaseline observation were included in the analysis. Treat-
ment effect was assessed by pairwise comparisons of 20-mg fluoxe-
tine and 10-mg fluoxetine treatment with placebo administration
without adjustment for multiplicity. Analysis of the primary efficacy
endpoints, the total panic attack frequency, and the clinician-rated
CGI improvement score also included the post hoc comparison of
the pooled fluoxetine treatment groups and the placebo group. Anal-
ysis of panic frequency was based on rank-transformed data because
of the extreme nonnormality of baseline-to-endpoint change in panic
attack frequency. Correlations between efficacy measures were com-
puted by using Spearman’s rank correlation coefficients.

Patients who had CGI improvement scores of 1 or 2 at the final
acute-phase visit were analyzed post hoc as a subgroup. For this sub-
group, analysis of quantitative outcomes was based on a univariate
ANOVA with treatment and investigator as independent variables in
the model.

Visit-wise analyses of CGI improvement score during the continu-
ation phase were conducted by using a likelihood-based repeated
measures analysis. The analysis included visit-8 CGI improvement
score, treatment, investigator, treatment-by-investigator interaction,
visit, and visit-by-treatment interaction as independent variables in
the model. An unstructured covariance matrix was assumed and es-
timated by restricted maximum likelihood. Estimates of visit-wise
treatment effects were obtained from the least-square means for
visit-by-treatment interaction.
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Analysis of binary outcomes was based on Pearson’s chi-square
test with exact probability calculations. All efficacy parameters were
analyzed on the basis of the last observation carried forward. All
cited values are two-tailed.

RESULTS

Patient Demographics and Illness Characteristics

Of 364 patients screened by referral and advertise-
ment, 243 patients (169 women and 74 men; mean
age=37.1 years, SD=10.8) were randomly assigned to
treatment with 10 mg/day of fluoxetine, 20 mg/day of
fluoxetine, or placebo. The number of randomly as-
signed patients per investigator varied from two to 98;
three investigators randomly assigned fewer than 10
patients and were pooled for statistical analysis. There
were no significant differences among the three treat-
ments for age, sex distribution, mean number of panic
attacks during the month prior to study entry, or base-
line Hamilton depression and anxiety scores (table 1).

Acute Treatment Phase

Acute treatment outcomes are summarized in table
2. Overall response to treatment, assessed by global
CGI improvement scores, was statistically significantly
greater for patients treated with 20 mg/day of fluoxe-
tine (but not 10 mg/day of fluoxetine) than for those
given placebo. The comparison of placebo and com-
bined fluoxetine treatments also favored fluoxetine (F=
4.26, df=1, 202, p=0.04).

Patients treated with 10 mg/day of fluoxetine experi-
enced a significantly greater reduction in total panic at-
tack frequency (attacks/week) than did those given pla-
cebo (F=7.64, df=1, 202, p=0.006), and a statistically
significant difference between the 10-mg fluoxetine
group and the placebo group was first observed at
week 4 in the last-observation-carried-forward visit-
wise analysis. Reductions in total panic attack fre-
quency were not statistically significantly different be-
tween the 20-mg fluoxetine group and the placebo
group. The comparison of placebo and combined flu-
oxetine treatments favored fluoxetine treatment (F=
6.08, df=1, 202, p=0.02). Among patients who com-
pleted the acute treatment phase, reductions in total

panic attack frequency from baseline to endpoint were
significantly greater in patients treated with 10 mg/day
of fluoxetine (F=5.55, df=1, 147, p=0.02) and 20 mg/
day of fluoxetine (F=4.48, df=1, 147, p=0.04) than in
patients given placebo. Reductions in panic attack fre-
quency were not significantly associated with baseline
Hamilton depression scale scores. The three groups did
not differ statistically significantly in the number of pa-
tients who were completely panic-free at the last visit
of the acute phase: 18 (22.5%) of the 80 patients in the
10-mg fluoxetine group; 13 (17.6%) of the 74 patients
in the 20-mg fluoxetine group; 11 (15.3%) of the 72
patients given placebo. The groups also did not differ
significantly in the number of patients who were free
of full panic attacks (four or more symptoms): 37
(46.3%) of the 10-mg fluoxetine group; 32 (43.2%) of
the 20-mg fluoxetine group; 27 (37.5%) of the placebo
group.

Anxiety, as assessed by Hamilton anxiety scale
scores, was statistically significantly reduced in pa-
tients treated with 20 mg/day (but not 10 mg) of fluox-
etine compared with those given placebo (table 2).
Over the course of the trial, more placebo-treated pa-
tients (N=9 [12.2%] of 74) experienced worsened anx-
iety (defined for a post hoc analysis as increases of 5 or
more points in Hamilton anxiety scale score) than did
20-mg-fluoxetine-treated patients (N=2 [2.7%] of 74)
(χ2=4.81, df=1, exact p=0.06) and 10-mg-fluoxetine-
treated patients (N=3 [3.8%] of 79) (χ2=3.70, df=1,
exact p=0.07), although the differences were not statis-
tically significant.

Depressive symptoms, as assessed by Hamilton de-
pression scale scores, were statistically significantly re-
duced in both fluoxetine groups compared with pla-
cebo-treated patients.

Clinician-rated phobic avoidance on the Panic and
Phobic Disorder Change Scale showed statistically sig-
nificant improvement in the combined group of pa-
tients given fluoxetine compared with those given pla-
cebo. Clinician-rated improvement in anticipatory
anxiety and overall functioning was not statistically
significantly different between either of the fluoxetine
treatment groups and the placebo group. Functional
impairment, as assessed by the Sheehan Disability
Scale, was statistically significantly more improved on

TABLE 1. Demographic and Illness Characteristics of 243 Patients With Panic Disorder Before Treatment With Placebo or 10 or 20
Mg/Day of Fluoxetinea

Characteristic

Placebo (N=78) 10-mg Fluoxetine (N=84) 20-mg Fluoxetine (N=81)

N % Mean SD N % Mean SD N % Mean SD

Sex
Men 25 32.1 25 29.8 24 29.6
Women 53 67.9 59 70.2 57 70.4

Age (years) 37.9 11.5 37.5 10.7 35.8 10.3
Total number of panic attacks/week 8.1 7.6 8.9 9.5 8.3 7.7
No agoraphobia 22 28.2 15 17.9 16 19.8
Hamilton depression scale total score 9.7 3.8 10.7 4.5 10.8 4.2
Hamilton anxiety scale score 17.4 8.0 18.1 7.0 19.0 6.7
a There were no significant differences among the three treatments for age, sex distribution, mean number of panic attacks during  the month

prior to entry, or baseline Hamilton depression and anxiety ratings.
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both the family life (10-mg and 20-mg fluoxetine
groups) and social life (10-mg fluoxetine group only)
subscales in the fluoxetine groups than in the placebo
group.

Among all patients with a CGI improvement score of
1 or 2 at the end of the acute phase, reductions in panic
attack frequency were significantly greater among pa-
tients given either dose of fluoxetine than they were
among the patients given placebo: among 51 patients
given 10 mg/day of fluoxetine, mean frequency=–5.29;
among 41 patients given 20 mg/day of fluoxetine,
mean frequency=–5.49; among 33 patients given pla-
cebo, mean frequency=–3.51. The reductions in panic
attacks were significantly greater in both the 10-mg

fluoxetine group (F=4.99, df=1, 115, p=0.03) and the
20-mg fluoxetine group (F=5.15, df=1, 115, p=0.03)
than in the placebo group. Reductions in phobia rat-
ing, Hamilton anxiety and depression ratings, and
Sheehan Disability Scale ratings were similar among all
groups.

A correlation matrix for clinician-rated outcome
measures is shown in table 3. CGI improvement scores
correlated most highly with improvements in phobic
symptoms, as well as with reductions in Hamilton anx-
iety and depression scale scores and Sheehan Disability
Scale scores. CGI improvement scores correlated least
with reductions in panic attack frequency. Reductions
in panic attack frequency correlated poorly with

TABLE 2. Change From Baseline and Endpoint Analyses of Outcome Measures for 243 Patients With Panic Disorder Treated With
Placebo or 10 or 20 Mg/Day of Fluoxetine

Placebo 10-mg Fluoxetine 20-mg Fluoxetine

Comparison
of Fluoxetine

With Placebo (p)a

Type of Analysis N Mean SD N Mean SD N Mean SD 10 mg 20 mg

Change from baseline
Total number of panic attacksb 72 –2.5 3.6 80 –4.1 8.4 74 –3.6 6.4 0.006 0.12
Phobia rating scale score 59 –3.9 4.9 70 –6.1 5.9 62 –5.2 5.0 0.005 0.01
Hamilton depression scale 

score 58 –1.9 5.1 71 –3.5 5.4 60 –4.3 5.3 0.04 0.007
Hamilton anxiety scale 74 –5.3 7.8 79 –7.3 7.6 74 –8.6 8.0 0.05 0.002
Sheehan Disability Scale

Work impairment 57 –1.6 2.6 72 –1.1 3.0 58 –1.7 2.6 0.36 0.27
Social life impairment 57 –1.7 2.2 72 –2.5 3.1 60 –1.9 3.3 0.007 0.20
Family life impairment 57 –1.3 2.5 72 –2.0 2.8 60 –1.8 2.6 0.02 0.03
Total 57 –4.6 6.0 72 –5.6 7.5 60 –5.3 7.3 0.02 0.10

Endpoint
CGI improvement

Clinician-rated 73 2.7 1.4 79 2.4 1.2 74 2.4 1.2 0.19 0.02
Patient-rated 73 2.8 1.3 79 2.6 1.4 74 2.4 1.1 0.26 0.006

Panic attacks
Clinician-rated 73 2.6 1.4 79 2.2 1.4 74 2.4 1.4 0.16 0.07
Patient-rated 73 2.7 1.4 79 2.3 1.5 74 2.1 1.3 0.05 <0.001

Phobic avoidance
Clinician-rated 73 3.1 1.1 79 2.6 1.2 74 2.8 1.2 <0.001 0.002
Patient-rated 73 3.0 1.3 79 2.7 1.4 74 2.6 1.3 0.09 0.002

Anticipatory anxiety
Clinician-rated 73 2.7 1.3 79 2.7 1.3 74 2.7 1.3 0.66 0.22
Patient-rated 73 2.9 1.5 79 2.7 1.5 74 2.4 1.2 0.23 0.003

Overall functioning
Clinician-rated 73 2.6 1.2 79 2.4 1.3 74 2.5 1.4 0.36 0.08
Patient-rated 73 2.7 1.4 79 2.5 1.4 74 2.3 1.3 0.28 0.006

a Analysis of variance F test, df=1, >100 for all variables.
b Rank-based analyses.

TABLE 3. Correlations Between Outcome Measures for 243 Patients With Panic Disorder Treated With Placebo or 10 or 20 Mg/Day
of Fluoxetinea

Outcome Measure

Correlation With Outcome Measure

Frequency
of Attacks

Hamilton 
Anxiety

Scale Score

Hamilton
Depression 
Scale Score

Sheehan
Disability 

Scale Score

Phobia
Rating

Scale Score

N r N r N r N r N r

Hamilton anxiety scale score 225 0.34
Hamilton depression scale score 188 0.23 189 0.61
Sheehan Disability Scale score 186 0.27 187 0.48 183 0.59
Phobia rating scale score 190 0.31 191 0.46 160 0.37 158 0.47
CGI improvement 225 0.35 226 0.56 188 0.51 186 0.48 190 0.59
a All variables are based on change from baseline to endpoint, except CGI improvement, which is based on endpoint score.
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changes in other outcome measures, including Hamil-
ton anxiety and depression scale scores, phobic symp-
toms, and Sheehan Disability Scale ratings.

Patient-rated overall CGI improvement was statisti-
cally significantly greater for 20-mg-fluoxetine-treated
patients than for patients given placebo; 20-mg fluox-
etine treatment also demonstrated statistically signifi-
cantly greater improvement in patient-rated panic at-
tacks, anticipatory anxiety, phobic avoidance, and
overall functioning. Treatment with 10 mg/day of flu-
oxetine demonstrated significant improvement in pa-
tient-rated panic attacks only. Agreement between pa-
tient and clinician ratings on the subscales of the Panic
and Phobic Disorder Change Scale was similar for all
measures, with correlations on individual items rang-
ing between r=0.71 and r=0.79.

Continuation Treatment Phase

Eighty-eight patients who responded to fluoxetine
treatment entered the continuation phase (38 were
randomly assigned to continued fluoxetine and 50 to
placebo). Additionally, 32 acute-phase placebo re-
sponders continued to take placebo. Four patients ran-
domly reassigned to placebo treatment and one patient
in the continued fluoxetine group relapsed during con-
tinuation treatment. Among acute-phase placebo re-
sponders, one patient relapsed during continuation.
Repeated measures analysis of CGI improvement
scores suggested that more fluoxetine-treated patients
experienced continued improvement through the ex-
tension phase than patients switched to placebo (table
4), although the overall tests between groups, between
weeks, and the group-by-week interaction were not
statistically significant.

In both phases of the trial, 10-mg and 20-mg fluoxe-
tine treatment was well tolerated. Adverse events were
consistent with those observed in clinical trials in other
illnesses. There were no statistically significant differ-
ences in patient discontinuations due to adverse events
between treatments or between pooled fluoxetine
treatments and placebo during either acute treatment

(table 5) or continuation treatment (two [5.3%] of the
38 patients who continued to take fluoxetine, four
[8.0%] of the 50 who switched to placebo, and two
[6.3%] of the 32 acute-phase placebo responders who
continued to take placebo discontinued treatment due
to adverse events).

DISCUSSION

The results of this study provide evidence for the ef-
ficacy and safety of fluoxetine in the acute and contin-
uation treatment of panic disorder and suggest that
panic attack frequency is an incomplete measure of
clinical response. Treatment with 10 mg/day of fluoxe-
tine was associated with statistically significantly
greater reductions in total number of panic attacks
than was placebo, and 20 mg/day of fluoxetine, partic-
ularly, was associated with statistically significantly
greater improvement than placebo in a range of symp-
tom domains, including anxiety, phobia, and depres-
sion. This broad response was reflected in superior im-
provement scores on the CGI and improvement in
disease-associated functional impairment. Both 10-mg/
day and 20-mg/day fluoxetine doses were well toler-
ated and had discontinuation rates similar to that of
placebo treatment. Correlations between overall im-
provement and individual symptoms suggested that for
all treatments, change in panic attack frequency was
less important than changes in other symptom do-
mains as a determinant of recovery.

To our knowledge, this is the first large-scale study
of fluoxetine treatment of panic disorder to use a ran-
domized, double-blind, placebo-controlled design.
Our results are consistent with previous, uncontrolled
reports (18, 19). The therapeutic effect of fluoxetine
treatment appears to be a primary anxiolytic and anti-
panic action rather than secondary to reduction of de-
pressive symptoms, evidenced by the fact that the de-
creases in panic frequency were not related to the
degree of depressive symptoms present at the start of
the study, measured by Hamilton depression scale
scores. The time course of response, with efficacy supe-
rior to placebo beginning at week 4, is consistent with
the antipanic actions of other antidepressants.

Although panic attacks are a core part of the diag-
nostic criteria for panic disorder, a body of data sug-
gests that much of its associated morbidity and result-
ing functional impairment result from other symptom
domains (2). In this study, in addition to reducing
panic attack frequency, fluoxetine treatment also re-
duced measures of anxiety, depression, and phobic
avoidance. These changes could potentially be individ-
ually mediated by effects of fluoxetine on multiple dis-
tinct serotonin pathways or, alternatively, could be
“downstream” effects related to actions at a particular
physiological locus.

Although the use of panic attack frequency as a clin-
ical endpoint is problematic (20), there have been few
systematic assessments of this issue. Consistent with a

TABLE 4. Change in Clinician-Rated CGI Improvement During
the Continuation Phase of Treatment With Placebo or 10 or 20
Mg/Day of Fluoxetine for 120 Patients With Panic Disorder

Week

Least Square

Placebo Fluoxetine

Mean SE Mean SE pa

12 1.73 0.09 1.98 0.11 0.07
14 1.89 0.12 1.97 0.14 0.67
18 2.01 0.15 1.92 0.22 0.70
22 2.34 0.19 1.93 0.19 0.15
26 2.35 0.17 1.80 0.19 0.03
30 2.23 0.17 1.75 0.19 0.06
34 2.23 0.20 1.75 0.22 0.11
a SAS Proc Mixed repeated measures analysis F test, df=1, 75 at

each time point. Overall repeated measures analysis results: for
group, F=1.70, df=1, 75, p=0.20; for weeks, F=1.00, df=6, 75, p=
0.43; and for group-by-week interaction, F=2.19, df=6, 75, p=
0.05.
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previous report (3), the correlations in this study be-
tween global and symptom improvement and improve-
ment in functional measures such as anxiety, depres-
sion, phobic avoidance, and disability were more
robust than correlations between global improvement
and reductions in panic attack frequency, suggesting
that improvements in these measures were more reflec-
tive of clinical improvement. These “secondary” out-
come measures were more highly correlated with one
another than with reduction in panic attack frequency.
These data suggest that change in panic attack fre-
quency does not adequately reflect improvement as a
primary measure in psychiatric illness. By contrast, in
a previous series of clinical trials assessing the efficacy
of fluoxetine in the treatment of depressive illness,
Hamilton depression scale score changes correlated
much more highly with CGI improvement score
changes (r2 ranged between 0.5 and 0.6) (D. Faries,
personal communication) than panic attack frequency
change scores did with CGI improvement score
changes in the current study (r2=0.12). These data sup-
port the consensus conference findings reported by
Shear and Maser (7) regarding the limitations of panic
attacks in assessing treatment effects and suggest that
panic attack frequency is of limited clinical relevance
as an outcome measure.

The lack of an association between reduction in
panic attack frequency and overall recovery is proba-
bly related to both methodological issues and clinical
factors. None of the options for tracking panic attacks
is satisfactory. The use of diaries to report attacks is
unreliable (20), and retrospective counting at fixed in-
tervals invites recall bias. Patients cannot consistently
differentiate between full and limited-symptom attacks
(5), creating inconsistencies in what is actually counted
as an attack. Finally, panic attack frequency is quite
variable, and counts in a given interval may be discor-
dant from more stable measures of improvement.
Thus, although the panic attack is thought to be the
pathognomonic feature of panic disorder, data from this
and previous studies suggest that panic attack frequency
is unsatisfactory as a measure of treatment outcome and
may not be primarily responsible for disease-associated
morbidity. For these reasons, clinical improvement in
panic disorder is better reflected by multidimensional
measures specific to panic disorder that measure panic

attack frequency as one among several important vari-
ables, such as the Panic Disorder Severity Scale (14).

Interestingly, however, this study does provide some
evidence supporting the concept of panic attacks as
specific symptoms that differentiate this illness from
other anxiety disorders. In a post hoc analysis, among
fluoxetine- and placebo-treated patients with compa-
rably good overall responses to treatment, both doses
of fluoxetine were associated with significantly greater
reductions in panic attack frequency than placebo, but
reductions in other symptom measures were similar.
This suggests the possibility that fluoxetine is associ-
ated with specific effects on panic attack frequency be-
yond the benefits associated with intervention more
generally. Reports of dose-response relationships for
SSRIs in panic disorder have varied. The reported min-
imum target dose of paroxetine is 40 mg/day (Smith-
Kline Beecham Pharmaceuticals 1996 prescribing in-
formation), sertraline is reported to be effective over a
range of 50 to 200 mg/day (Pfizer Inc. 1997 prescrib-
ing information), and citalopram is reported to be ef-
fective between 20 and 60 mg/day (10). In the current
study, some therapeutic effect was noted in patients
treated with 10 mg/day of fluoxetine, including a re-
duction in panic attack frequency and an improvement
in function (measured by the Sheehan Disability Scale),
but the clinician-rated CGI improvement score, as well
as most patient-rated measures, were not statistically
significantly different from placebo. Patients treated
with 20 mg/day of fluoxetine had reductions in symp-
toms across a broader range of measures, including
phobic symptoms, anxiety, depression, and measures
of functional impairment. Although we did not exam-
ine doses above 20 mg, fluoxetine dose-response rela-
tionships in nondepressive disorders (21, 22) suggest
that some patients who failed to respond at 20 mg/day
could have responded to a higher dose.

Many patients whose illness responds to treatment
experience a return of symptoms over time (23); how-
ever, few controlled long-term treatment studies have
been published, and the long-term course of panic dis-
order, including relapse rates after stopping successful
treatment, is uncertain. In this study, fluoxetine-associ-
ated improvement appears to have continued during
the extension phase, and relapses were numerically
lower in patients who continued fluoxetine treatment;

TABLE 5. Disposition of 243 Patients With Panic Disorder Treated With Placebo or 10 or 20 Mg/Day of Fluoxetine

Disposition

Placebo
(N=78)

10-mg
Fluoxetine 

(N=84)

20-mg
Fluoxetine 

(N=81) Analysis

N % N % N % χ2 (df=2) p

Completed acute treatment phase 
and continued into extension 32 41.0 49 58.3 39 48.1 4.92 0.09

Discontinued
Adverse event 3 3.8 6 7.1 7 8.6 1.55 0.50
Lack of efficacy 9 11.5 6 7.1 6 7.4 1.22 0.53
Lost to follow-up 10 12.8 5 6.0 10 12.3 2.62 0.29
Patient decision 13 16.7 6 7.1 6 7.4 5.07 0.08
Protocol requirement 11 14.1 12 14.3 12 14.8 0.02 1.00
Satisfactory response 0 0.0 0 0.0 1 1.2 2.01 0.65
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however, overall rates of relapse were extremely low,
and the difference was not statistically significant. We
are aware of only one previous report of a study that
randomly reassigned acute-treatment responders to
continued treatment or placebo (24; SmithKline Bee-
cham Pharmaceuticals 1996 prescribing information).
In it, patients who responded to fixed-dose paroxetine
treatment (10, 20, or 40 mg/day) and continued treat-
ment for 3 months were protected against relapse for a
further 3 months compared with placebo. However,
relapse rates for patients who continued on paroxetine
were similar to those observed in our study for patients
who continued on fluoxetine (<10%), while relapse
rates for patients who discontinued paroxetine were
greater than 30%. Inspection of these data suggests
that this difference was largely related to high relapse
rates (>50%) among patients who required 40 mg/day
of paroxetine during the acute phase, since relapse
rates for the lower doses were comparable to those ob-
served in our study. The greater relapse among patients
receiving 40 mg/day of fluoxetine could reflect the
presence of a subgroup of patients with different vul-
nerability to relapse who responded to the higher dose
but not the 10- or 20-mg/day doses. Alternatively, it
could reflect “rebound” effects related to discontinu-
ing the higher dose.

Other factors could also account for the low relapse
rates. Some patients who chose not to enter the contin-
uation phase or left the study early for reasons other
than relapse may have done so for reasons related to
symptom return. The definition of relapse used (CGI
improvement score ≥4) was relatively insensitive and
allowed patients with some recurrent symptoms to re-
main in the study. Nonetheless, results of the repeated
measures analysis of CGI improvement scores suggest
that continued treatment with fluoxetine conferred a
protective effect not seen in patients switched to pla-
cebo. Further, the consistency of the relapse rates on
the lower doses of paroxetine and fluoxetine may ac-
curately reflect the course of illness for patients who
respond to acute treatment, and it is possible that pa-
tients with panic disorder are more likely to experience
gradual, mild-to-moderate worsening over a 6-month
period than an abrupt return of symptoms.

Fluoxetine treatment was well tolerated in panic dis-
order. Differences in discontinuations due to adverse
events among the fluoxetine and placebo groups were
not statistically significant, and fewer fluoxetine-
treated patients than placebo-treated patients experi-
enced worsened anxiety as measured by deterioration
of Hamilton anxiety scale scores. These data contrast
with previous uncontrolled reports that fluoxetine
should be started at very low doses and raised very
slowly in patients with panic disorder (18, 25).

In summary, fluoxetine treatment was associated
with statistically significantly greater relief than pla-
cebo treatment over a broad range of symptoms, in-
cluding measures of social and family functioning, par-
ticularly at a dose of 20 mg/day. The safety profile was
favorable and similar to that established in patients

with depression. These data provide evidence that flu-
oxetine is an effective, well-tolerated agent for the
treatment of panic disorder. These data further suggest
that although reduction in panic attack frequency is a
component of fluoxetine’s therapeutic effect, effects on
phobic avoidance, anxiety, and depressive symptoms
are also critical factors in clinical improvement. Out-
come measures that take into account this broader
range of symptoms rather than focusing narrowly on
panic attack frequency appear to more accurately as-
sess the therapeutic benefit of medical intervention.
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