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EFFICACY AND SAFETY OF DULOXETINE IN THE
TREATMENT OF GENERALIZED ANXIETY DISORDER:

A FLEXIBLE-DOSE, PROGRESSIVE-TITRATION,
PLACEBO-CONTROLLED TRIAL

Moira Rynn, M.D.,1z� James Russell, M.D.,2y Janelle Erickson, Ph.D.,2y Michael J. Detke, M.D., Ph.D.,2–4y

Susan Ball, Ph.D.,2,4y Jeff Dinkel,2y Karl Rickels, M.D.,1z and Joel Raskin, M.D.2

Generalized anxiety disorder (GAD), a prevalent and chronic illness, is
associated with dysregulation in both serotonergic and noradrenergic neuro-
transmission. Our study examined the efficacy, safety, and tolerability of
duloxetine hydrochloride, a dual reuptake inhibitor of serotonin and norepi-
nephrine, for short-term treatment of adults with GAD. In a 10-week, double-
blind, progressive-titration, flexible-dose trial, 327 adult outpatients with a
DSM-IV–defined GAD diagnosis were randomized to duloxetine 60–120 mg
(DLX, N 5 168) or placebo (PLA, N 5 159) treatment. The primary efficacy
measure was mean change from baseline to endpoint in Hamilton Anxiety Scale
(HAMA) total score. Secondary outcome measures included response rate
(HAMA total score reduction Z50% from baseline), Clinician Global
Impression—Improvement (CGI-I) scores, and Sheehan Disability Scale
(SDS) scores. Patients who received duloxetine treatment demonstrated
significantly greater improvement in HAMA total scores (P 5.02); a higher
response rate (P 5.03), and greater improvement (P 5.04) than patients who
received placebo. Duloxetine-treated patients were also significantly more
improved than placebo-treated patients on SDS global functional (Po.01) and
work, social, and family/home impairment scores (Po.05). The rate of
discontinuation due to adverse events (AEs) was higher for the duloxetine
group compared with the placebo group (P 5.002). The AEs most frequently
associated with duloxetine were nausea, dizziness, and somnolence. Duloxetine
was an efficacious, safe, and well-tolerated treatment that resulted in clinically
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significant improvements in symptom severity and functioning for patients with
GAD. Depression and Anxiety 25:182–189, 2008. & 2008 Wiley-Liss, Inc.
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INTRODUCTION

Generalized anxiety disorder (GAD) is characterized
by pervasive worry that is difficult to control and leads
to exhausting hypervigilance, multiple somatic symp-
toms, and impaired social and occupational function-
ing. Recent estimates from the National Comorbidity
Survey Replication [Kessler et al., 2005b] suggest that
GAD affects approximately 3% of the population
during a 12-month period, and of these cases, 77%
are associated with moderate to serious severity. The
estimate of lifetime risk for GAD is approximately
5–8% [Kessler et al., 2005a; Wittchen, 2002]. Further-
more, GAD is commonly comorbid with other anxiety
disorders, as well as depression, with lifetime rates for
these other illnesses as high as 60–80% [Belzer and
Schneier, 2004; Kessler et al., 2005a].

Several neurobiological systems are believed to be
involved in the development and continuance of GAD,
including serotonergic, noradrenergic, and g-amino-
butyric acid (GABA) neurotransmission [Connor and
Davidson, 1998]. Pharmacological treatments for GAD
have targeted each of these neurotransmitter systems,
leading to the established effectiveness of benzodiaze-
pines, azapirones, tricyclic antidepressants, and some
selective serotonin reuptake inhibitors (SSRIs) for this
illness [Baldwin and Polkinghorn, 2005; Rickels et al.,
1993]. The course of GAD, however, appears to
require long-term treatment [Rynn and Brawman-
Mintzer, 2004]. With this consideration, SSRIs and
selective serotonin and noradrenaline reuptake inhibi-
tors (SNRIs) have become first-line treatment inter-
ventions [Pollack, 2001]. Currently the only SNRI that
has been approved for GAD by the U.S. Food and
Drug Administration (FDA) is venlafaxine, which was
shown to be effective in double-blind clinical trials
[Rickels et al., 2000].

Duloxetine is a selective serotonin (5-HT) and
norepinephrine (NE) reuptake inhibitor (SNRI) of
both serotonin and norepinephrine systems [Bymaster
et al., 2001], and it has received FDA approval for
the treatment of major depressive disorder (MDD) and
the management of diabetic peripheral neuropathic
pain. During clinical studies for major depression,
duloxetine not only improved symptoms of depression
but also reduced the severity of anxiety symptoms,
as measured by the Anxiety/Somatization subscale, as
well as the Anxiety Psychic item of the Hamilton
Depression scale [HAMD, Hamilton, 1967; Detke
et al., 2002]. In addition, a case report for the treatment

of a patient with panic disorder has suggested efficacy
for duloxetine for reducing anxiety [Crippa and Zuardi,
2005]. Preclinical studies also have indicated anxiolytic
effects for duloxetine. Using the mouse zero maze
anxiety model, Troelsen et al. [2005] compared the
effects of chronic administration of several antidepres-
sants, including tricyclics, SSRIs, and SNRIs. Dulox-
etine demonstrated a significant anxiolytic effect
via reduction in all of the animal behaviors associated
with anxiety. Thus, both preclinical and clinical
studies of anxiety symptoms associated with depression
suggest that duloxetine may be an effective treatment
for GAD.

Our purpose in this study was to investigate the
efficacy, tolerability, and safety of duloxetine for
the short-term treatment of adults with GAD.

METHODS
PATIENT SELECTION

Patients were recruited from 27 outpatient treatment
centers across the United States. To be eligible for
entry into the study, patients had to meet the following
inclusion criteria at baseline: at least 18 years of age, a
primary diagnosis of DSM-IV-defined GAD, and
severity ratings on the following measures: at least a
4 (moderate) on the Clinical Global Impressions—
Severity Scale (CGI-S), a Hospital Anxiety and
Depression Scale (HADS) Anxiety subscale Z10, a
Covi Anxiety Scale (CAS) total score Z9; and the CAS
total score had to be greater than the Raskin
Depression Scale (RDS) total score. The RDS consists
of 3 items rated on a 5-point scale, and no item could
be rated 43. Patients were required to be medically
healthy, as determined by physical exam, electrocardio-
gram, and laboratory results (renal, liver, and thyroid
function tests). They also underwent urine screens
for benzodiazepine and illicit drug use. Females of
potential childbearing status were required to use
adequate contraceptive precautions.

Patients were excluded if they met criteria for a
recent (6 month) diagnosis of MDD or sub-
stance abuse/dependence; a past year history of panic
disorder, post-traumatic stress disorder, or eating
disorder; or a lifetime history of psychotic, bipolar,
obsessive–compulsive disorder, or psychosis. Patients
were required to be free of psychotropic medications
at least 2 weeks prior to randomization, with the
exception of 4 weeks for those patients receiving
fluoxetine. Additional exclusion criteria included lack
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of response of the GAD to two prior adequate trials
of antidepressant or benzodiazepine treatments;
any medical illness that would contraindicate the use
of duloxetine; psychotherapy that was initiated within
6 weeks prior to enrollment; and the use of any
concomitant medications that were excluded due to
concerns about safety or psychotropic effects. Patients
also underwent urine drug screens for benzodiazepine
or illicit drug use. Antihypertensive medication was
allowed if the patient had been on a stable dose
regimen for 3 months.

Written informed consent was obtained from each
patient prior to any study procedures. Each treatment
center’s institutional review board approved the con-
duct of the study, which was developed in accordance
with the ethical standards of Good Clinical Practice
(GCP) and the Declaration of Helsinki as revised in
2000 (World Medical Association, 2000).

EFFICACY AND SAFETY ASSESSMENTS

The primary efficacy measure was the total score of
the Hamilton Anxiety Scale [HAMA; Hamilton, 1959],
which was administered at each visit. The HAMA is a
14-item, clinician-rated instrument in which items are
rated from 0 (not at all present) to 4 (severely disabling);
higher total scores indicate greater distress and
impairment. Secondary efficacy measures included the
HAMA Psychic Anxiety factor (sum of HAMA items
1–6 and item 14), HAMA Somatic Factor (sum of
HAMA items 7–13), and the individual HAMA items.
An additional secondary, self-report efficacy measure,
the HADS [Zigmond and Snaith, 1983] consists of two
7-item subscales (Anxiety and Depression); total
subscale scores range from 0 to 21, with higher scores
indicating greater symptom severity.

Additional secondary outcomes focused on improve-
ments in overall symptom severity and functioning.
Patient improvement was assessed by raters using the
Clinical Global Impressions—Improvement Scale
[CGI-I; Guy, 1976a] and by patients using the Patient
Global Impressions—Improvement Scale [PGI-I; Guy,
1976b]. Both scales consist of a 7-point global rating,
where 1 5 very much improved, 4 5 no change, and
7 5 very much worse. Patients also completed the
Sheehan Disability Scale [SDS; Sheehan, 1983] in
which they rated their impairment using a 0- to 10-
point scale in three life domains: work, social, and
family/home management. The global functional im-
pairment score comprises the sum of the three items.

At each visit throughout the study, tolerability and
safety were assessed through collection and monitoring
of spontaneously reported adverse events, drug dosage,
sitting blood pressure, and heart rate. Both blood
chemistry and hematology parameters, and electro-
cardiograms (EKGs) were performed at screening, end
of acute-therapy phase, and end-of-taper/discontinua-
tion phase.

STUDY PROCEDURES

This multicenter, randomized, double-blind, place-
bo-controlled study consisted of four phases: screen-
ing/washout phase (up to 30 days); 1-week, single-
blind, placebo lead-in phase; 10-week acute-therapy
phase; and 2-week taper/discontinuation phase. During
baseline and screening phases, patients underwent
diagnostic and clinical evaluations, a physical exam,
laboratory chemistries, and an EKG. Diagnosis was
determined based on the Mini International Neurop-
sychiatric Interview for DSM-IV (MINI) and was
confirmed by study psychiatrists. The MINI is a brief,
structured interview for the major Axis I psychiatric
disorders in DSM-IV and International Classification of
Diseases, Version 10 (ICD-10) and has been demon-
strated to be a valid and reliable tool [Sheehan et al.,
1998].

Principal investigators, subinvestigators, and raters
from each research center underwent training for the
Structured Clinical Interview Guide for HAMA
[SIGH-A; Shear et al., 2001]. They also were evaluated
for their interview skills with a modified version of the
Rater Applied Performance scale [RAPS; Lipsitz et al.,
2004], in which raters were assessed for interview style
(question clarification and follow-up, rapport), stan-
dardization (adherence, neutrality), and interrater
scoring reliability. Raters also were validated by scoring
a SIGH-A interview with a patient with GAD,
conducted by an experienced clinician. The intraclass
correlation coefficient following the rater training was
.92. During the course of the trial, for recalibration,
raters had to score a second, independent taped
interview. The intraclass correlation coefficient follow-
ing recalibration was .89.

After the single-blind, placebo lead-in week, patients
were randomly assigned to receive either duloxetine
(DLX) 60 mg or placebo (PLA). Study visits were then
conducted at 1, 2, 4, 7, and 10 weeks of double-blind
treatment. The starting dose was 60 mg, but a dose
decrease to 30 mg was possible during the first 2 weeks
to allow patients to acclimate to the medication. By
week 2, patients in the duloxetine group were required
to take a minimum dose of 60 mg/day. Patients’ doses
were progressively titrated at each subsequent visit;
that is, they were required to increase their dose (DLX
30 mg/day or PLA) if their CGI-I rating was Z3
(minimal improvement, no change, or worsening) and
they were able to tolerate a dose increase. Patients
could be increased to a maximum dose of 120 mg/day.
Tapering at the end of treatment occurred over a
2-week period.

STATISTICAL METHODS

All analyses were conducted on intent-to-treat (ITT)
basis. All randomized patients were included in the
safety analyses, and all randomized patients with at
least 1 postbaseline measurement were included in the
efficacy analyses. The study was designed to have an
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80% power to detect a difference of 2.0 points on the
HAMA total score, assuming a common standard
deviation of 6.0, a two-sided significance level of .05,
and that 10% of the patients would miss postbaseline
HAMA total score data. These criteria set the sample
size (N 5 160 patients) per treatment group. All
investigative sites with fewer than 10 randomized
patients were pooled together and considered as a
single site.

The primary efficacy analysis was the mean change
from baseline to endpoint on the HAMA total score
during the 10-week, double-blind, acute-therapy phase.
Baseline was defined as the last nonmissing measure-
ment prior to randomization (visits 1 through 3). End-
point was defined as the last nonmissing postbaseline
measurement in the acute-therapy phase (last observa-
tion carried forward [LOCF], visits 4 through 8).
For continuous efficacy variables, with the excep-
tion of CGI-I and PGI-I scores, we measured
treatment group differences using an analysis of
covariance (ANCOVA) model with treatment and
investigator as main effects, and the baseline score as
the covariate. We analyzed the CGI and PGI endpoint
ratings using an analysis of variance (ANOVA), with
treatment and investigator as fixed effects. These
analyses were also conducted with the mixed-effects
repeated measures (MMRM) method to assess change
over time. The MMRM model included the fixed
categorical effects of treatment, investigator, visit,
treatment � visit interaction, as well as the continuous
fixed covariates of baseline and baseline by visit
interaction.

Response was defined as a Z50% reduction from
baseline in HAMA total score at endpoint; sustained
improvement rates were defined as a Z30% reduction
from baseline in HAMA total score at a visit prior to
endpoint and sustained to endpoint; and remission was
defined as a HAMA total score r7 at endpoint [Doyle
and Pollack, 2003]. We analyzed comparison of the
treatment groups for these categorical efficacy mea-
sures using a Cochran–Mantel–Haenszel (CMH) test
controlled for investigator.

We evaluated continuous baseline and safety
measures using an ANOVA model with treatment
and investigator, and analyzed rank-transformed
laboratory values using an ANOVA model. Categorical
safety measures were analyzed using Fisher’s exact
test. Sustained elevation in blood pressure was
defined as a systolic blood pressure Z140 mm Hg
and an increase of Z10 mm Hg from baseline or
a diastolic blood pressure Z90 mm Hg and an increase
of Z10 mm Hg from baseline for three consecutive
visits.

For these analyses, ‘‘mean’’ refers to the least-squares
mean, which is the model-adjusted mean for the
respective analysis. Efficacy results presented in this
article are from an ANCOVA/ANOVA model, unless
otherwise specified. Statistical comparisons were based
on a two-sided significance level of .05.

RESULTS
PATIENT CHARACTERISTICS

We evaluated 515 patients for the study; 188 failed to
meet entry criteria or declined to participate in the
study. The remaining 327 patients were randomly
assigned to receive duloxetine (DLX, N 5 168) or
placebo (PLA, N 5 159) treatment. There were no
statistically significant differences in demographics,
baseline symptoms, or illness severity measures (Table 1).
The majority of the sample was female (61.7%), with a
mean age of 41.6 years. The mean baseline HAMA
scores indicated moderately severe GAD.

Of the randomized patients, 62% of the sample
completed the 10-week acute-therapy phase. The most
common reasons for discontinuation were adverse
events, patient decision, and loss to follow-up

TABLE 1. Demographic and psychiatric characteristics
of ITT sample of adults with GAD

Characteristics
Duloxetine
(N 5 168)

Placebo
(N 5 159) P value

Age: Years, M (SD) 42.2 (13.9) 41.0 (14.2) .429
Sex: n (%)

Female 103 (61.3) 99 (62.3) .859
Male 65 (38.7) 60 (37.7)

Racial origin: n (%)
Caucasian 134 (79.8) 124 (78.0) .272
African descent 20 (11.9) 21 (13.2)
Hispanic 7 (4.2) 12 (7.6)
Asian 7 (4.1) 2 (1.3)

Prior benzodiazepine
treatment: n (%)

20 (11.9) 22 (13.8) .602

Baseline measures, M (SD)
HAMA total score 22.6 (7.4) 23.5 (7.9) .263
HAMA Psychic factor

score
13.6 (3.8) 13.9 (3.9) .349

HAMA Somatic factor
score

9.02 (4.4) 9.6 (4.8) .284

CGI-Severity 4.5 (0.6) 4.6 (0.6) .162
HADS Anxiety subscale 12.5 (3.7) 12.5 (3.5) .970
HADS Depression

subscale
7.4 (4.1) 8.0 (4.2) .172

TABLE 2. Patient disposition during double-blind
treatment for patients with GAD

Reason for
discontinuation

Duloxetine
(N 5 168)

n (%)

Placebo
(N 5 159)

n (%) P value

Adverse event 34 (20.2) 13 (8.2) .002
Patient decision 17 (10.1) 12 (7.5) .443
Lost to follow-up 13 (7.7) 13 (8.2) 1.00
Physician decision 5 (3.0) 4 (2.5) 1.00
Lack of efficacy 3 (1.8) 7 (4.4) .209
Protocol violation 3 (1.8) 1 (0.6) .623
Total completers 93 (55.4) 109 (68.6) .017
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treatment (Table 2). Treatment groups did not differ in
their reason for discontinuation with the exception of
adverse events for the duloxetine-treated group
(P 5.002). The mean final duloxetine dose taken
by completers at endpoint (week 10, N 5 93) was
101.94 mg/day, with 18.28% at 60 mg/day, 23.66%
at 90 mg/day, and 58.06% at 120 mg/day.

EFFICACY

Duloxetine-treated patients showed significantly
greater improvement compared with placebo-treated
patients on the primary measure, HAMA total score
(P 5.023; Fig. 1). The mean decrease in HAMA total
score for duloxetine-treated patients was 8.12 (36%
improvement from baseline) compared with a mean
decrease of 5.89 (25% improvement from baseline) for
the placebo-treated patients (LOCF analysis). Differ-
ences between treatment groups were significant as
early as 2 weeks after treatment and remained significant
at each subsequent visit (Pr.001, MMRM analysis).

The duloxetine-treated group also showed significant
improvements compared with the placebo-treated group
on the following secondary efficacy measures: HAMA
psychic anxiety factor score, HAMA item 1 (anxious
mood), HAMA item 2 (tension), as well as for the
HAMA items of fear, cognitive, depressed mood, and
behavior at interview, and the HADS Anxiety subscale
score. Additionally, duloxetine-treated patients were
rated as more improved at endpoint on the CGI-I and
PGI-I compared with placebo-treated patients (Table 3).
No significant treatment group differences were ob-
served in mean change from baseline to endpoint for the
HAMA somatic factor score or for the HADS Depres-
sion subscale score. With regard to disability, dulox-
etine-treated patients showed significant improvement
compared with placebo-treated patients on the SDS
global functional impairment score (Po.01) and for each
of the SDS specific domains (Po.05; Figure 2).

Response and sustained improvement rates were
significantly greater for the duloxetine-treated patients
compared with the placebo-treated patients (Po.05). In
the duloxetine group, the response rate was 40% and

sustained improvement was 43.7%, whereas for the
placebo group, response rate was 32% and sustained
improvement was 33.1%. Twenty-eight percent of the
duloxetine group met criteria for remission compared
with 23% of the placebo group (P 5.27).

TOLERABILITY AND SAFETY

More duloxetine-treated patients (20.2%) than pla-
cebo-treated patients (8.2%) discontinued from the
trial due to adverse events (AEs; P 5.002). There was
no statistically significant difference between treatment
groups with respect to any specific individual AE

Figure 1. Mean change from baseline to endpoint by treatment
week (MMRM) and by endpoint (week 10, LOCF). �Po.05,
���Po.001.

Figure 2. Mean improvements (SE) in SDS domains by treat-
ment group in patients with generalized anxiety disorder.
�Po.05, ��Po.01.

TABLE 3. Primary and secondary efficacy results during
double-blind treatment with ITT sample

Measures
Duloxetine
(N 5 168)

Placebo
(N 5 159) P value

HAMA total score �8.12 �5.89 .023
HAMA Psychic factor �5.33 �3.33 o.001
HAMA Somatic factor �2.81 �2.54 .591
HAMA items

Anxious mood �0.98 �0.64 .006
Tension �0.98 �0.67 .014
Fears �0.49 �0.31 .049
Insomnia �0.85 �0.59 .063
Cognitive �0.98 �0.54 o.001
Depressed mood �0.43 �0.13 .003
Somatic muscular �0.63 �0.47 .165
Somatic sensory �0.25 �0.22 .729
Cardiovascular �0.34 �0.42 .450
Respiratory �0.51 �0.38 .194
Gastrointestinal �0.46 �0.49 .806
Genitourinary �0.24 �0.23 .942
Autonomic �0.40 �0.29 .311
Behavior �0.66 �0.41 .011

CGI-I endpoint 2.68 2.97 .040
PGI-I endpoint 2.88 3.20 .046
HADS

Anxiety subscale �3.92 �2.08 .001
Depression subscale �2.36 �1.58 .069
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leading to discontinuation. Of the duloxetine-treated
patients, 94% were able to tolerate the starting dose of
60 mg once daily without a dose reduction during the
first 2 weeks of treatment. Nine treatment-emergent
AEs occurred with a frequency greater than 5% and
twice as often as with placebo (Table 4). Nausea was the
most frequent event and was experienced as mild for
16.1%, moderate for 17.9%, and severe for 3% of
the duloxetine group. Within the placebo group, 7.5%
had mild nausea and 2.5% moderate nausea. Six
patients in the duloxetine group and 1 patient within
the placebo group discontinued because of nausea
(P 5.12). Frequency of spontaneously reported sexual
side effects was low, with 5.4% of patients within the
duloxetine group reporting decreased libido, which did
not differ from placebo (2.5%, P 5.260).

Duloxetine was associated with statistically signifi-
cant increases in heart rate (M 5 3.5 beats per minute
[bpm], SD 5 9.2, P 5.02), systolic blood pressure
(M 5 1.53 mm Hg, SD 5 12.07, Po.01), and diastolic
blood pressure (M 5 2.04 mm Hg, SD 5 9.67, Po.01).
Sustained elevation in blood pressure was observed in
one patient in the duloxetine and none in the placebo
group. Duloxetine-treated patients also had a signifi-
cant weight loss from baseline to endpoint (mean
change 5�0.61 kg, SD 5 2.85) compared with place-
bo-treated patients (mean change 5 0.98 kg, SD 5 3.12;
Po.001).

Change from baseline to endpoint for the following
laboratory values were shown to differ significantly for
the duloxetine group compared with placebo group:
alkaline phosphatase (mean change DLX 5 1.49 U/L
[units per liter], PLA 5�0.85 U/L, P 5.015), aspartate
aminotransferase (AST; mean change DLX 5 1.67
U/L, PLA 5 1.17 U/L, P 5.002), and chloride (mean
change DLX 5�0.37 mmL/L, PLA 5 0.22, P 5.03).
These changes were within the normal reference range.

Duloxetine did not appear to adversely affect glycemic
control or lipid profiles.

There were no differences between groups in the
frequency of serious adverse events (SAEs) (P 5.37). In
the duloxetine group, four patients reported five SAEs
(anxiety, atrial fibrillation, back pain, chest pain, and
migraine); one patient in the placebo group had a
convulsion as an SAE. Discontinuation-emergent
adverse events (DEAEs) occurred in 21 (22.1%) of
the duloxetine-treated patients and 19 (17.3%) of the
placebo-treated patients, which was nonsignificant
(P 5.480). Only one DEAE, dizziness, occurred at a
frequency of greater than 5% in duloxetine-treated
patients (6.3%), but this frequency was not significantly
different than placebo (2.7%, P 5.308).

DISCUSSION
The results of this multicenter, randomized, double-

blind, placebo-controlled study indicate that duloxetine
60–120 mg once daily is an effective, safe, and tolerated
treatment for GAD. Efficacy of duloxetine was
demonstrated across the primary outcome and most
disease-specific secondary measures, particularly for
the primary symptoms of GAD. Compared with
placebo, the core features of GAD, anxious mood and
worry, were found to improve more with duloxetine
treatment as shown by HAMA psychic factor scores.
Furthermore, duloxetine treatment not only resulted in
reduced symptom severity but it also enhanced
patients’ overall functioning in different roles and life
domains.

Onset of duloxetine treatment effects were shown
early after initiation of treatment. At 2 weeks and each
subsequent time point, patients who received dulox-
etine were rated as having less symptom severity than
those who received placebo. However, current objec-
tives for the treatment of GAD are focused on not only
symptom reduction but also the overall magnitude and
persistence of the treatment response [Pollack, 2001].
Duloxetine-treated patients were significantly more
likely to meet treatment responder criteria and to
experience sustained improvement during acute ther-
apy than were placebo-treated patients. Remission
rates did not differ for the duloxetine-treated patients
compared with the placebo-treated patients; this lack of
difference may reflect the chronicity of GAD and the
need for longer treatment to achieve higher remission
rates.

Overall, the safety findings within this study were
consistent with previous results from duloxetine studies
in other indications, such as major depression [Detke
et al., 2002]. Although statistically significant mean
changes were observed for blood pressure and some
liver measures in patients treated with duloxetine
compared with placebo, the magnitude of these
changes are not considered clinically relevant. With
regard to AEs, nausea was the most common, rated
mainly as mild to moderate in severity. Nausea as an

TABLE 4. Most frequently reported AEs by treatment
for patients with GAD

Eventa

Duloxetine
(N 5 168)

n (%)

Placebo
(N 5 159)

n (%) P valueb

Any AE reported 140 (83.3) 116 (73.0) .031
Nausea 62 (36.9) 16 (10.1) o.001
Dizziness 28 (16.7) 11 (6.9) .010
Fatigue 20 (11.9) 9 (5.7) .053
Somnolence 20 (11.9) 1 (0.6) o.001
Constipation 14 (8.3) 5 (3.1) .058
Insomnia 11 (6.5) 5 (3.1) .202
Dry mouth 11 (6.5) 3 (1.9) .053
Decrease in libido 9 (5.4) 4 (2.5) .260
Tremor 9 (5.4) 1 (0.6) .020

aAEs that had an incidence Z5% for duloxetine group and were at
least twice as frequent as placebo.
bFisher’s exact test.
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AE was tolerable given that its treatment discontinua-
tion rate was low (3.6%) and did not differ from
placebo. DEAEs did not differ significantly for patients
treated with duloxetine compared with placebo, in-
dicating low difficulty with the tapering phase.

Although GAD trials are found to have high placebo
response rates [Schweizer and Rickels, 1997], this study
included several design characteristics to reduce con-
founds associated with placebo response rates within
clinical trials. To prevent inflation of baseline scores,
the measures we used for study entry criteria were
different than those used for study outcome. Relying
on the HADS Anxiety subscale score as the main
inclusion criterion may have allowed the HAMA total
scores to reflect a more open baseline than if the
HAMA total score had been an entry criterion. Also,
comprehensive training was given to clinicians to
ensure interrater reliability for scoring and interview
styles. The HAMA has been used for many years, but
a major criticism of the instrument has been the
subjective nature of the anchors for severity ratings.
Therefore, we used the SIGH-A format in this study,
which clarifies the instructions for the use of different
anchor points and has been demonstrated to increase
reliability of scoring [Shear et al., 2001]. Similarly, the
evaluation of clinicians using the Rater Applied
Performance Scale (RAPS), which assessed their
methods of question clarification, follow-up, and
neutrality, may also have helped to establish a common
expectation and understanding of interview standards
[Lipsitz et al., 2004]. Raters from the different centers
demonstrated excellent interrater agreement, as indi-
cated by the intraclass correlation coefficient from the
standardized interviews.

The findings from this study should be interpreted
with some considerations. The double-blind portion
of the study was 10 weeks in length; therefore, these
findings relate to short-term acute treatment. Longer
trials will be needed to assess efficacy, safety, and
tolerability of longer-term duloxetine treatment for
GAD. The study did not include an active comparator,
so that direct inferences can not be made between
duloxetine and other medications for the treatment of
GAD. Finally, the patients in this study were selected
based on primary GAD without significant comorbid-
ity, including depression; the response of the comorbid
condition to duloxetine also would require additional
study.

Despite the availability of effective treatments, a
significant proportion of patients with GAD remain
untreated. In the Harvard/Brown Anxiety Disorder
Research Project (HARP), 305 patients with GAD
were followed naturalistically, and at 12-year follow-up
visit, 24% of patients were not receiving any pharma-
cological treatments [Vassile et al., 2005]. Although a
number of factors are involved in treatment participa-
tion and adherence, the poor health outcomes asso-
ciated with untreated generalized anxiety disorder
remain significant [Stein, 2004]. SNRI medications

affect two neurotransmitter systems implicated in
GAD, while simultaneously demonstrating favorable
tolerability profiles [Goodman, 2004]. As noted,
venlafaxine has previously demonstrated good results
for improving GAD symptoms [Rickels et al., 2000].

CONCLUSION
In this study, treatment with duloxetine 60–120 mg

resulted in improvement in anxiety symptom severity
and overall functioning. If the findings from this study
are replicated, duloxetine could provide an additional
SNRI pharmacological intervention for addressing the
treatment needs of the GAD population.
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