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Panic disorder with or without agoraphobia is a common, often chronic and
refractory anxiety disorder. Although a number of pharmacotherapies are
now indicated for panic disorder, many patients do not respond to available
interventions. We hypothesized that duloxetine, a serotonin-norepinephrine
reuptake inhibitor (SNRI) that has greater initial noradrenergic effects than
venlafaxine, would have broad efficacy for individuals with panic disorder.
Fifteen individuals with panic disorder with or without agoraphobia received
8 weeks of open label duloxetine flexibly dosed from 60 to 120 mg per day.
Duloxetine treatment resulted in significant anxiolysis as measured by the
primary outcome measure, the Panic Disorder Severity Scale (PDSS) (paired
t(df) = 4.02(14), P = 0.0013), as well as measures of generalized anxiety, de-
pression and quality of life (all P < 0.05). Although definitive conclusions are
limited due to its small open-label nature, this first prospective study provides
preliminary support for the efficacy of duloxetine for panic disorder and sug-
gests larger randomized controlled study is warranted.

Introduction

Panic disorder with or without agoraphobia is a common,
often chronic and refractory anxiety disorder, occurring
in 4.7% of the population [1]. Treatment of panic disor-
der is focused on the reduction of panic attacks, avoid-
ance behavior, and anticipatory anxiety, as well as the
resolution of comorbid symptoms and conditions to al-
low improvement in overall quality of life [2]. There
have been a growing number of treatments with reported
efficacy for panic disorder in clinical trials and prac-
tice, including pharmacotherapies such as serotonin se-
lective reuptake inhibitor (SSRI) antidepressants, tricyclic
antidepressants, and benzodiazepines, as well as psy-
chotherapy such as cognitive behavioral therapy in recent
years. Acute and longitudinal follow-up studies suggest,
however, that many individuals remain symptomatic
with treatment [1,3–5]. Thus additional treatment op-
tions for panic disorder are still needed.

Duloxetine is a serotonin-norepinephrine reuptake in-
hibitor (SNRI) that has been shown to have significant
noradrenergic effects even at low doses in preclinical
binding studies [6], while available studies show mixed
support for clinical noradrenergic effects in humans start-
ing at 60–80 mg/day of duloxetine [7]. Although data
from placebo controlled fixed dose studies in panic dis-
order suggested generally comparable efficacy for ven-
lafaxine extended release (75, 150, and 225 mg/day) and
paroxetine 40 mg/day [8], venlafaxine at 225 mg/day
(a dose at which noradrenergic effects are likely to be
relevant) was more efficacious on a number of panic
measures than the SSRI [9]. Although published stud-
ies examining duloxetine prospectively for panic disor-
der are lacking, these indirect data combined with initial
clinical experience suggested duloxetine may be effective
for panic disorder. In this study, we provide initial open-
label, prospective safety and efficacy data for duloxetine
for primary DSM-IV panic disorder. We hypothesized that
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duloxetine would have efficacy for panic disorder and as-
sociated symptoms.

Methods

Outpatients 18–75 years of age with a current DSM-IV
diagnosis of panic disorder with or without agoraphobia
were recruited through hospital and media advertisement
between August 2006 and April 2008 for participation in
an 8-week open-label, flexible dose prospective trial of
duloxetine. Participants were diagnosed by a study psy-
chiatrist using the Structured Clinical Interview for DSM-
IV (SCID) and were required for entry to be at least mod-
erate in severity as defined by an MGH Anchored Panic
CGI Severity Rating (Panic CGI-S) greater than or equal
to 4 (“moderate”). All patients signed informed consent
and study procedures were approved by the Institutional
Review Board at Massachusetts General Hospital.

Comorbid social anxiety, generalized anxiety, specific
phobia, and unipolar depressive disorders were allowed
as long as panic disorder was the primary disorder iden-
tified by the patient and clinician as causing the most
distress and disability, and the Montgomery-Asberg
Depression Rating Scale (MADRS) score was below
20 points. Lifetime posttraumatic stress disorder, obses-
sive compulsive disorder, bipolar disorder, and psychosis
were exclusionary. Exclusion criteria also included cur-
rent suicidality, a history of alcohol or substance abuse
or dependence within the last 6 months, or a positive
toxicology screen consistent with substance abuse at
baseline. Pregnant or lactating women, patients with
significant unstable medical illness or with ongoing
psychotherapy directed toward the treatment of panic
disorder or agoraphobia were not permitted. In addi-
tion, those with prior intolerance of duloxetine or more
than four previous treatment failures with panic pharma-
cotherapy were also excluded. Subjects were required to
be free of all psychiatric medications except for benzodi-
azepines initiated at least 2 weeks prior to study initiation
and with the dose held stable during the trial.

Duloxetine was initiated at 30 mg/day at the baseline
visit, flexibly increased to 60 mg/day after 1 week, then
flexibly titrated up to a maximum of 120 mg/day over
the next 4 weeks based on response and tolerability with
a minimum dose of 60 mg by week 4 required in order
for the patient to remain in the study. Participants were
seen weekly for the first 3 weeks of the study, and then
at 2-week intervals for the remainder of the trial for a
total of 8 weeks. Ratings were conducted by trained study
psychiatrists.

Psychometric Measurements

The primary outcome measure was the Panic Disorder
Severity Scale (PDSS). The PDSS contains seven items

assessing multiple dimensions of panic disorder sever-
ity, including (a) frequency of panic attacks, (b) distress
during panic attacks, (c) anticipatory anxiety, (d) ago-
raphobic fear and avoidance, (e) interoceptive fear and
avoidance, (f) impairment of work functioning, and (g)
impairment of social functioning. Shear et al. [10] estab-
lished interrater reliability to be 0.87. Secondary panic
outcome measures included panic attack frequency as
measured by the Panic Attack Scale (PAS, and the Clinical
Global Impression of Severity scale (CGI-S). The CGI-S is
a clinician-rated instrument used to assess global sever-
ity of symptoms [11]. The CGI-S ranges from 1 (normal,
not at all ill) to 7 (among the most extremely ill). Re-
mission was defined strictly as a CGI-S score of 1 or 2
(not at all ill or borderline ill) and zero panic attacks at
endpoint.

Additional symptom measures included the clini-
cian rated Montgomery Asberg Depression Rating Scale
(MADRS), which has demonstrated good reliability and
specificity for depressive compared to anxiety symp-
tomatology [12], and the patient rated Beck Anxiety
Inventory (BAI). The Quality of Life Enjoyment and
Satisfaction Questionnaire (Q-LES-Q: higher scores
indicate better quality of life: [13], the Sheehan
Disability Scale (SDS), and the Longitudinal Interval
Follow-up Evaluation Range of Impaired Functioning
Tool (LIFE-RIFT) were used to assess quality of life and
functional impairment [14].

Statistical Methods

All analyses were performed examining baseline to end-
point change with a last observation carried forward
method in an intent-to-treat (ITT) sample of all patients
with at least one assessment on duloxetine. A normal
distribution of the primary outcome data was confirmed
with a Skewness/Kurtosis test. Statistical significance was
examined with two-tailed paired t-tests, utilizing an alpha
level of 0.05.

Results

Of the 17 individuals with panic disorder initially en-
rolled, two individuals completed the screening proce-
dure but did not initiate pharmacotherapy (one decided
against pharmacotherapy, one lost to follow up) and are
thus not included in analyses. Fifteen individuals, includ-
ing 6 (40%) with agoraphobia, had at least one assess-
ment on duloxetine and are included in analyses. Patient
demographics and baseline characteristics are described
in Table 1. Six individuals (40%) had a co-morbid anx-
iety disorder, major depression, dysthymia, or a combi-
nation of the three. The majority of participants (53%)
reported they had not responded to at least one prior
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Table 1 Patient demographics and disorder characteristics

Subject Characteristics, N = 15

Age (years), mean (SD) 41.1 (15.0)

Gender, % female (n) 60.0 (9)

Race, % caucasian (n) 93.3 (14)

Educational status, % college graduate (n) 53.3 (8)

Duration of Illness, mean years (SD) 14.7 (14.8)

Current Comorbidity, % (n)
MDD 13.3 (2)

Dysthymia 20.0 (3)

Agoraphobia 40.0 (6)

SAD 13.3 (2)

Specific Phobia 6.67 (1)

GAD 20.0 (3)

Concomitant Medications, % (n)
Benzodiazepine 26.7 (4)

GAD = generalized anxiety disorder; SAD = social anxiety disorder;

MDD = major depressive disorder.

Table 2 Treatment response with Duloxetine for panic disorder (n = 15)

Instrument Baseline Endpoint t(df) Significance

Mean ± SD Mean ± SD P

PDSS 14.2 ± 4.28 9.13 ± 5.26 4.02 (14) 0.0013

PAS attacks/week 3.90 ± 2.38 0.90 ± 1.44 6.06 (14) 0.00001

MADRS 15.1 ± 7.08 9.07 ± 6.68 4.30 (14) 0.0007

CGI-S 4.80 ± 0.67 3.47 ± 1.30 4.64 (14) 0.0004

BAI 28.1 ± 10.6 14.7 ± 13.7 3.83 (12) 0.0024

QLESQ 41.3 ± 8.28 49.3 ± 12.8 −3.03 (14) 0.0091

SDS 17.4 ± 5.57 9.40 ± 8.61 3.07 (14) 0.0083

LIFE-RIFT 11.7 ± 2.23 9.33 ± 3.63 2.65 (11) 0.0228

BAI = beck anxiety inventory; CGI-S = clinical global impressions-severity

of illness scale; LIFE-RIFT = longitudinal interval follow-up evaluation

range of impaired functioning tool; MADRS = montgomery-Asberg

depression rating scale, PAS = panic attack scale, PDSS = panic disorder

severity scale, QLESQ = qualtiy of life and enjoyment and satisfaction

questionnaire, SDS = Sheehan disability scale.

pharmacotherapy trial, with a mean ± SD total of 1.2 ±
1.3 medication trials (range 0 to 3) prior to duloxetine.
Four patients were taking concomitant benzodiazepines.
Subjects presented with clinically significant symptoms as
assessed by the PDSS (14.2 ± 4.28), CGI-S (mean ± SD =
4.80 ± 0.67, i.e., “Moderately Ill” to “Markedly Ill”),
and PAS (3.90 ± 2.38 attacks per week): see Table 2.

Efficacy

The mean ± SD duloxetine dose at endpoint was 94 ±
25 mg/day. Twelve subjects (80%) completed the 9-week
trial, with 3 discontinuations (n = 1 lost to follow-up, n =
1 insomnia and loss of appetite first 5 days, n = 1 due to

Figure 1 Baseline and Endpoint PDSS total scores for individual subjects

(n = 15).

worsening depression). Duloxetine was associated with a
significant improvement in anxiety and depressive symp-
toms (all primary and secondary measures P < 0.01: See
Table 2 and Figure 1). Quality of life and functional mea-
sures were also all significantly improved (QLESQ, SDS,
LIFE-RIFT, all Ps < 0.03; see Table 2). At endpoint, eight
(53%) patients achieved a PAS score of 0, indicating zero
full panic attacks in the past 2 weeks, and 4 (26.7%) pa-
tients achieved full remission, defined as CGI-S of 1 or
2 and zero panic attacks. There was no significant dif-
ference in reduction in PDSS score with duloxetine for
those with at least one comorbid mood or anxiety disor-
der compared with those without comorbidity (6.0 ± 5.8
vs. 4.4 ± 4.4: t(df) = 0.59(13), P > 0.6). Stable concomi-
tant benzodiazepine use was associated with a smaller but
not significantly different reduction in PDSS score than
those without benzodiazepine use (2.5 ± 1.0 vs. 6.0 ±
5.4, t(df) = −1.2(13), P > 0.2), although power was quite
limited for these post hoc analyses.

Safety

Duloxetine was generally well tolerated, with only two
study discontinuations (13%) due to side effects (one due
to insomnia and loss of appetite, one with reported wors-
ened depression both in first week on medication) and
one loss to follow up (week 2). Side effects experienced
by at least 10% of the subjects included: constipation (2),
dry mouth (2), nausea (3), headache (2), jitteriness (2),
sexual dysfunction (3), urinary hesitation (2), insomnia
(2), and sedation (4).

Discussion

This 8-week open-label study of the SNRI duloxetine
flexibly dosed from 60 to 120 mg per day for individuals
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with panic disorder found preliminary support for broad
efficacy across panic, anxiety and depressive symptom
domains, and was associated with significant improve-
ment in quality of life and function. Duloxetine was well
tolerated with minimal study discontinuation. In post
hoc analyses, we did not find evidence that duloxetine’s
effects on panic were accounted for by the presence of co-
morbid depression and anxiety disorders, or by concomi-
tant benzodiazepine use. While conclusions are limited
by the relatively small sample size and the short term,
open nature of the trial, these data provide preliminary
support that duloxetine may be effective and well toler-
ated for panic disorder, and suggest randomized placebo
controlled study is indicated. In addition, follow-up re-
search is needed to examine potential biological predic-
tors of response including genetic predictors that might
help clarify which type of pharmacotherapy may be op-
timal for a given patient. For example, polymorphisms
of the serotonin transporter gene have been associated
with differential response to SSRIs (e.g., see [15]). Thus
future studies of duloxetine should examine potential dif-
ferences in both serotonin and norepinephrine related
genes that might be specifically associated with treatment
response to the SNRI.
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