
ORIGINAL ARTICLE

Pregabalin for Treatment
of Generalized Anxiety Disorder

A 4-Week, Multicenter, Double-blind, Placebo-Controlled Trial
of Pregabalin and Alprazolam
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Background: Pregabalin inhibits release of excess ex-
citatory neurotransmitters, presumably by binding to the
�2-� subunit protein of widely distributed voltage-
dependent calcium channels in the brain and spinal cord.

Objective: To assess the anxiolytic efficacy of pregaba-
lin in patients with generalized anxiety disorder.

Design: Double-blind, placebo-controlled, active-
comparator trial. Patients were randomized to 4 weeks
of treatment with pregabalin, 300 mg/d (n=91), 450 mg/d
(n=90), or 600 mg/d (n=89); alprazolam, 1.5 mg/d
(n=93); or placebo (n=91).

Setting: Psychiatry research and clinic settings.

Patients: Outpatients meeting the DSM-IV criteria for
generalized anxiety disorder, with a baseline Hamilton
Anxiety Rating Scale (HAM-A) total score of 20 or greater.

Main Outcome Measures: Change from baseline to
end point in total HAM-A score in the pregabalin and al-
prazolam groups compared with the placebo group. The
end point response criterion was 50% or greater reduc-
tion in the HAM-A total score.

Results: Pregabalin and alprazolam produced a signifi-
cantly greater reduction in mean±SE HAM-A total score
at last-observation-carried-forward end point compared
with placebo (−8.4±0.8): pregabalin, 300 mg (−12.2±0.8,
P�.001), 450 mg (−11.0±0.8, P=.02), and 600 mg
(−11.8±0.8,P=.002),andalprazolam(−10.9±0.8,P=.02).
Byweek1andatlast-observation-carried-forwardendpoint,
the 3 pregabalin groups and the alprazolam group had sig-
nificantly(P�.01)improvedHAM-Apsychicanxietysymp-
toms compared with the placebo group. Compared with
theplacebogroup,HAM-Asomaticanxietysymptomswere
also significantly (P�.02) improved by the 300- and 600-
mg pregabalin groups, but not by the 450-mg pregabalin
(week1,P=.06;week4,P=.32)andthealprazolamgroups
(week1,P=.21;week4,P=.15).Of the5 treatmentgroups,
the300-mgpregabalingroupwastheonlymedicationgroup
that differed statistically in global improvement at treat-
ment end point not only from the placebo group but also
from the alprazolam group.

Conclusion: Pregabalin was significantly more effica-
cious than placebo for the treatment of psychic and so-
matic symptoms of generalized anxiety disorder and was
well tolerated by most study patients.
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G ENERALIZED ANXIETY DIS-
order (GAD) is among
the most common psy-
chiatric illnesses, with a
12-month prevalence es-

timated to range from 3% to 5% and a life-
time prevalence of 4% to 7%.1 The preva-
lence of GAD in the primary care setting
is even higher, reflecting the degree of
health care use associated with the illness:
approximately 8% of all primary care visits
are by patients with GAD, with an addi-
tional 4% just missing the full diagnostic
criteria.2-4 While psychic symptoms of anxi-
ety, tension, and worry are cardinal symp-
toms, a wide array of autonomic, muscu-
loskeletal, gastrointestinal, and respiratory

symptoms contribute substantially to the
clinical picture. Surveys suggest that these
varied physical somatic symptoms (includ-
ing painful somatic manifestations) asso-
ciated with anxiety, together with insom-
nia, represent the presenting complaint of
more than 3 of 4 patients with GAD in the
primary care setting.5

Generalized anxiety disorder is a
chronic illness, with a modal age of onset
in the late teenaged years to the early 20s
and a typical illness duration of greater
than 10 years.1 The chronicity of GAD is
associated with significant levels of func-
tional disability and quality-of-life impair-
ment that is comparable to what is re-
ported for major depression.2,3,6,7
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Pregabalin, a structural analogue of �-aminobutyric
acid, is a novel compound with broad-spectrum efficacy
in the treatment of distinct medical conditions, as sug-
gested by findings from studies of diabetic neuropa-
thy,8,9 postherpetic neuralgia,10,11 and partial epi-
lepsy.12,13 In addition, evidence from 2 dose-finding
studies14,15 suggests that pregabalin may also have effi-
cacy in GAD.

Pregabalin is rapidly absorbed (time of occurrence for
maximum drug concentration, 1 hour) and has linear ki-
netics across its therapeutic dose range.16 Pregabalin is
not protein bound. It has an elimination half-life of 6 hours
and is primarily (92%) renally excreted (89% as the par-
ent compound). Pregabalin does not inhibit cyto-
chrome P450 enzymes, nor do these enzymes alter its
pharmacokinetics.

Pregabalin represents a potentially new class of anx-
iolytic agents for the treatment of GAD, with a mecha-
nism of action that is different from the benzodiaz-
epines and from all other anxiolytic agents. Pregabalin
is inactive at �-aminobutyric acidA, �-aminobutyric acidB,
or benzodiazepine receptors; does not bind to presyn-
aptic or postsynaptic serotonin receptors; and does not
inhibit reuptake of serotonin or norepinephrine.17 In-
stead, pregabalin binds to the �2-� subunit protein of volt-
age-gated calcium channels and acts as a presynaptic in-
hibitor of the release, in stimulated neurons, of various
excitatory neurotransmitters.18-21 In animal models, chemi-
cal alterations to the pregabalin structure that reduce bind-
ing to �2-� subunits also reduce anticonvulsant, analge-
sic, and anxiolyticlike activity.22 These results suggest that
high-affinity binding of pregabalin to the �2-� subunit
may be required for its anxiolytic, analgesic, and anti-
convulsant activities in animal models.

The present study was undertaken to test the
hypothesis that pregabalin is rapidly effective in the
treatment of anxiety symptoms in patients diagnosed as
having GAD. Alprazolam, the most commonly pre-
scribed anxiolytic agent for GAD in the United States,23

was used as a benchmark active comparator to assess
the efficacy, rapidity of onset, and tolerability of
pregabalin.

METHODS

STUDY DESIGN

This was a double-blind placebo-controlled comparison of the
efficacy and tolerability of 3 fixed dosages of pregabalin (300,
450, and 600 mg/d) vs alprazolam (1.5 mg/d) in the treatment
of GAD. Patients who met the study enrollment criteria com-
pleted a 1-week drug-free screening period, during which no
placebo was administered and prohibited medications were
washed out; then, patients were randomized, in blocks of 10,
to 4 weeks of double-blind study treatment. At the conclusion
of the 4-week double-blind treatment period, medication was
discontinued during a 1-week taper period, followed by a 1-week
medication-free period, during which patients were examined
for the occurrence of discontinuation symptoms.

Pregabalin treatment was initiated at 300 mg/d for all 3 dos-
ages; for patients assigned to 450 and 600 mg of pregabalin,
the dosage was titrated to 450 mg/d on day 4; and for those
assigned to 600 mg of pregabalin, the dosage was titrated to

600 mg/d on day 7. Treatment with alprazolam was initiated
at 0.5 mg/d and was increased to 1.0 mg/d on day 4 and to 1.5
mg/d on day 7. Study drug was administered in divided doses
using a 3 times a day schedule.

The study was conducted at 29 US centers based on Good
Clinical Practices guidelines and in accordance with the
Declaration of Helsinki. The protocol was approved at each
center by the appropriate institutional review board, and
written informed consent was obtained from each patient
before enrollment.

PATIENT SELECTION

Patients were recruited through clinic referrals and from ad-
vertisements in local media. Male or female outpatients who
were 18 years or older, met the DSM-IV24 criteria for GAD based
on a structured Mini-International Neuropsychiatric Inter-
view,25 and had screening and baseline scores of 20 or greater
on the Hamilton Anxiety Rating Scale (HAM-A)26 and 9 or greater
on the Covi Anxiety Scale were eligible for enrollment.27 Pa-
tients were excluded for any of the following reasons: (1) a
Raskin Depression Scale28 score of greater than 7; (2) being a
fertile woman having a positive pregnancy test result, not us-
ing a medically accepted contraceptive, or currently nursing;
(3) current or past history of bipolar, schizophrenic, schizoaf-
fective, psychotic, or factitious disorder and dementia; (4) cur-
rent but not lifetime major depressive disorder, social anxiety
disorder, panic disorder with or without agoraphobia, obsessive-
compulsive disorder, posttraumatic or acute stress disorders,
and eating disorders at the diagnostic threshold but not sub-
threshold level and alcohol or other substance dependence
and/or abuse; (5) positive urine drug screen result (including
benzodiazepines); (6) any clinically significant acute or un-
stable medical condition or clinically significant electrocardio-
graphic (ECG) result or laboratory abnormalities; (7) concur-
rent psychotherapy for GAD, unless undergoing stable treatment
for longer than 3 months; (8) concomitant treatment with a
psychotropic medication during the study and for at least 2 weeks
before the screening visit (5 weeks for fluoxetine) (zolpidem
tartrate, 5 mg, for up to 2 nights per week was permitted dur-
ing the study as needed for extreme sleeplessness, except for
the night before a scheduled clinic appointment); (9) current
or past history of a seizure disorder or requiring anticonvul-
sant therapy for any indication; or (10) suicide risk either cur-
rently or based on history.

The screening evaluation consisted of a psychiatric history
and assessment of current status, including completion of the
Mini International Neuropsychiatric Interview, a structured di-
agnostic interview, the HAM-A, the Raskin Depression Scale,
and the Covi Anxiety Scale. A medical evaluation was per-
formed, including a review of systems, an ECG, a physical ex-
amination, and laboratory testing (clinical chemistry test, he-
matologic analysis, urinalysis, urine drug screen, and serum
pregnancy test).

EFFICACY MEASURES

The primary efficacy measure was the mean change from base-
line to end point in the total score on the 14-item clinician-
rated HAM-A.26 The HAM-A assessment was performed at the
screening and baseline visits; at study weeks 1, 2, 3, and 4 (or
at study discontinuation, if premature); and, for a subgroup of
patients, also during the taper period.

Secondary efficacy measures consisted of the following: the
17-item clinician-rated Hamilton Depression Rating Scale (HAM-
D),29 completed at the screening visit, at baseline, and at week
4; and the investigator-rated Clinical Global Impression Im-

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 62, SEP 2005 WWW.ARCHGENPSYCHIATRY.COM
1023

©2005 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/pdfaccess.ashx?url=/data/journals/psych/22595/ on 05/03/2017



provement Scale (CGI-I),30 completed at weeks 1, 2, 3, and 4.
The HAM-A psychic anxiety (items 1-6 and 14) and somatic
anxiety (items 7-13) factors were evaluated. Items 1 (anxiety/
worry) and 2 (tension) of HAM-A were also analyzed, because
these items represent key criteria for the diagnosis of GAD and
because they have been widely reported in recent GAD clini-
cal trials.31,32 The Endicott Work Productivity Scale was in-
cluded as a quality-of-life assessment scale.33

SAFETY AND TOLERABILITY MEASURES

Spontaneously reported or observed adverse events were re-
cordedwith regard to timeofonset, duration, severity, action taken,
and outcome. Use of concomitant medications was recorded in
terms of daily dosage, stop and start dates, and reason for use. Com-
pliance was monitored by counts of returned medication, and pa-
tients were counseled if they were noncompliant.

Vital signs were obtained at each visit. The 20-item patient-
rated Physician Withdrawal Checklist (PWC),34 designed to
evaluate benzodiazepine withdrawal symptoms, was com-
pleted at week 4 and at 2 follow-up visits. The ECG, physical
examination, and laboratory testing were repeated at the end
of 4 weeks of double-blind treatment (or at the time of early
discontinuation).

STATISTICAL ANALYSES

All statistical analyses were performed using SAS statistical soft-
ware, version 6.12,35 for the intent-to-treat (ITT) population,
composed of all randomized patients who received at least 1
dose of study medication. This sample excludes 2 pregabalin,
300 mg/d, 3 pregabalin, 450 mg/d, 4 pregabalin, 600 mg/d, 5
alprazolam, and 6 placebo group patients with no postrandom-
ization efficacy assessments. It was hypothesized that patients
in the pregabalin treatment groups would show a statistically
significant reduction in the HAM-A score at treatment end point
compared with those in the placebo group. A sample size of
97 evaluable patients per treatment group would provide 85%
power to detect a mean difference of 3.5 ( SD, 7) in the HAM-A
score between placebo and pregabalin (300, 450, or 600 mg/
d), with an experimentwise � level of .05. Last-observation-
carried-forward (LOCF) analysis was used on all primary and
secondary outcome measures for the planned analyses. In ad-
dition, some analyses used observed case data. Analyses of
HAM-A and HAM-D change scores from baseline to end point,
HAM-A and CGI-I responders, and PWC data were planned a
priori. Other analyses were post hoc.

The HAM-A change score from baseline to end point was ana-
lyzed using an analysis of covariance model that included the
effects of treatment and center, with baseline HAM-A total score
as a covariate.36 Least squares means and 95% confidence inter-
vals were calculated, and an adjustment37 for multiple compari-
sons was used to test the treatment effect in each pregabalin treat-
ment group vs the placebo group. For a given efficacy parameter,
patients with no postrandomization data were not included in
its analyses (the “n” values in our tables and figures reflect the
number of patients with data for that parameter). To check the
robustness of the primary analysis, a rank analysis of covari-
ance was used, with worst-rank imputation for patients with no
postrandomization data. Weekly HAM-A change scores were ana-
lyzed separately by analysis of covariance using a model that in-
cluded the effects of treatment and center, with baseline HAM-A
total score as a covariate (observed cases). A repeated-measures
model was also used to analyze change in HAM-A total score by
treatment-interaction factors in the model.

The treatment effects of pregabalin and alprazolam on the
HAM-D total score, the HAM-A somatic and psychic anxiety

subscales, and the HAM-A anxiety and tension items were evalu-
ated by analyses of covariance, with treatment and center in
the model and baseline scores as covariates (�=.05, 2-sided).

Patients’ response to pregabalin was also evaluated by ana-
lyzing the percentage of patients who were considered HAM-A
and CGI-I responders. A HAM-A responder was defined as a
patient with a 50% or greater decrease in HAM-A total score
from baseline to end point. Logistic regression, adjusting for
center, was performed to compare the percentage of HAM-A
responders by treatment group in the ITT population (�=.05,
2-sided).38,39 A CGI-I responder was defined as a patient who
was rated as “very much improved” or “much improved” at end
point. The CGI-I responder rate was analyzed in the same man-
ner as the HAM-A responder rate.

Rebound anxiety, as distinguished from relapse of anxiety,
was evaluated post hoc by the assessment of change in HAM-A
total score from the week 4 visit (end of treatment) to fol-
low-up visit 1 (1 week after the end of double-blind treat-
ment) and to the second follow-up visit (2 weeks after the end
of double-blind treatment). The HAM-A assessments during
study drug discontinuation (follow-up visits 1 and 2) were added
based on a protocol amendment that was approved when 80%
of the ITT population had already completed study participa-
tion. Rebound anxiety, an early indicator of benzodiazepine with-
drawal symptoms, was defined as a HAM-A score greater than
the baseline value at the first follow-up visit with a subsequent
decrease in HAM-A score by the second follow-up visit.40,41 The
severity of benzodiazepinelike withdrawal symptoms was evalu-
ated by an analysis of variance performed on the PWC total score
obtained at follow-up weeks 1 and 2.

RESULTS

PATIENT CHARACTERISTICS AND DISPOSITION

A total of 696 patients were screened, of whom 454 were
randomized and received study medication and, thus,
composed the ITT safety sample (Figure 1). Four hun-
dred thirty-four patients composed the efficacy sample,
ie, those with postrandomization efficacy data. Baseline
demographic and clinical characteristics are summa-
rized in Table 1. There were no notable differences in
baseline characteristics among the 5 study treatment
groups. At end point, significantly more patients taking
300 mg of pregabalin completed study treatment
(Figure 1) compared with those taking alprazolam
(�2

1=7.54, P�.01), placebo (�2
1=8.87, P�.01), or 600 mg

of pregabalin (�2
1=6.63, P=.02). Attrition data are also

shown in Figure 1. There were no notable differences in
demographic or clinical variables between the group of
patients who dropped out and those who completed the
study. Only 9 patients took as-needed doses of zolpi-
dem (placebo group, n=2; 450-mg pregabalin group, n=3;
and alprazolam group, n=4).

EFFICACY END POINTS

For the primary end point, change in HAM-A score, the
LOCF end point analysis showed that all 3 doses of
pregabalin and alprazolam had significantly greater ef-
ficacy than placebo (Table 2). The 3 pregabalin treat-
ment groups, and the alprazolam group, also demon-
strated significant efficacy compared with the placebo
group based on an LOCF end point analysis of all sec-
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ondary outcome measures (Table 3), including the
CGI-I, the HAM-A psychic and somatic factors, HAM-A
items 1 (anxiety/worry) and 2 (tension), and the HAM-D.
The only exception was that pregabalin, 450 mg, and al-
prazolam did not achieve significance on the HAM-A so-
matic anxiety factor. The mixed-models analysis of
HAM-A change score demonstrated results consistent with
the primary analysis (Figure 2). A worst-rank analy-
sis, which included the 20 randomized patients with no
efficacy data, was conducted for the 4-week LOCF data
set and gave similar results for the Wilcoxon (2-sample)
rank sum test and the Kruskal-Wallis tests (pregabalin,
300 and 600 mg, differed from placebo for both tests at
P�.001; and pregabalin, 450 mg, and alprazolam at
P�.02).

Significantly more patients treated with the 300- and
600-mg doses of pregabalin were treatment responders

compared with placebo-treated patients at LOCF end
point, based on a priori HAM-A and CGI-I responder cri-
teria (Figure 3). Patients treated with alprazolam also
showed significantly higher end point responder rates
than placebo-treated patients based on CGI-I but only
at a statistical trend level (P�.10) in the HAM-A re-
sponder criterion. Patients taking 450 mg of pregabalin
differed from those taking placebo at a statistical trend
level (P�.10) in both outcome measures. Significantly
more patients taking pregabalin, 300 mg, were CGI-I
and HAM-A responders than those taking alprazolam
(P�.05) (Figure 3).

All 3 assigned treatment groups of pregabalin and the
alprazolam group demonstrated significantly greater ef-
ficacy than the placebo group as early as week 1 on the
HAM-A total score, the HAM-A psychic factor, HAM-A
items 1 (anxiety/worry) and 2 (tension), and CGI-I

Screened
(N = 696)

Randomized
(n = 455)

(ITT Sample = 454∗)

Not Randomized
Did Not Meet Enrollment Criteria (n = 172)

Unavailable for Follow-up (n = 25)
Withdrew Consent (n = 29)

Other or Administrative (n = 15)

Alprazolam, 1.5 mg
(n = 93)

Attrition (n = 25 [27%])
Adverse Events (n = 12)
Lack of Efficacy (n = 0)

Withdrew Consent  (n = 5)
Unavailable for Follow-up (n = 6)
Other or Administrative (n = 2)

Completed (n = 68 [73%])

Placebo
(n = 91)

Attrition (n = 26 [29%])
Adverse Events (n = 9)
Lack of Efficacy (n = 3)

Withdrew Consent  (n = 6)
Unavailable for Follow-up (n = 5)
Other or Administrative (n = 3)

Completed (n = 65 [71%])

Pregabalin, 450 mg
(n = 90)

Attrition (n = 18 [20%])
Adverse Events (n = 7)
Lack of Efficacy (n = 1)

Withdrew Consent  (n = 4)
Unavailable for Follow-up (n = 4)
Other or Administrative (n = 2)

Completed (n = 72 [80%])

Pregabalin, 300 mg
(n = 91)

Attrition (n = 10 [11%])
Adverse Events (n = 3)
Lack of Efficacy (n = 0)

Withdrew Consent  (n = 3)
Unavailable for Follow-up (n = 4)
Other or Administrative (n = 0)

Completed (n = 81 [89%])

Pregabalin, 600 mg
(n = 89)

Attrition (n = 23 [26%])
Adverse Events (n = 12)
Lack of Efficacy (n = 1)

Withdrew Consent  (n = 3)
Unavailable for Follow-up (n = 6)
Other or Administrative (n = 1)

Completed (n = 66 [74%])

Figure 1. Patient disposition. The asterisk indicates that one patient assigned to receive pregabalin, 450 mg/d, did not receive the study medication and, thus, is
not included in the intent-to-treat (ITT) sample.

Table 1. Baseline Clinical and Demographic Characteristics of the Patient Sample*

Characteristic

Pregabalin, mg/d
Alprazolam,

1.5 mg/d
(n = 93)

Placebo
(n = 91)

300
(n = 91)

450
(n = 90)

600
(n = 89)

Female sex 58 (64) 53 (59) 60 (67) 61 (66) 57 (63)
Age, y† 38 ± 10 38 ± 12 39 ± 12 40 ± 12 41 ± 12
White race 67 (74) 66 (73) 71 (80) 63 (68) 68 (75)
Education‡

High school, attended or completed 37 (41) 42 (47) 44 (49) 50 (54) 51 (56)
College, attended or completed 38 (42) 38 (42) 37 (42) 34 (37) 33 (36)
Graduate or professional school 16 (18) 10 (11) 8 (9) 9 (10) 7 (8)

Unemployed 4 (4) 8 (9) 9 (10) 12 (13) 7 (8)
Duration of GAD, y† 12 ± 12 12 ± 13 14 ± 13 12 ± 12 13 ± 12
Age at onset, y† 26 ± 11 27 ± 11 26 ± 13 29 ± 13 29 ± 14

Abbreviation: GAD, generalized anxiety disorder.
*Data are given as number (percentage) of each group unless otherwise indicated.
†Data are given as mean ± SD.
‡Percentages may not total 100 because of rounding.
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(Table 3). On the HAM-A total score, the 300- and 600-mg
doses of pregabalin demonstrated significantly greater im-
provement (P�.05 for both doses) at week 1 when com-
pared with alprazolam.

Current depressive disorder was a reason for exclu-
sion from the study. Nevertheless, the mean baseline
HAM-D score was 13, indicating either a mild degree of
depressive symptoms in many patients or endorsement

Table 3. Efficacy Variables at Baseline, Change at Week 1, and LOCF End Point*

Efficacy Variable

Study Treatment Group†
P Value (Pairwise Comparison vs Placebo)

Pregabalin, mg/d
Alprazolam,

1.5 mg/d
(n = 88)

Placebo
(n = 85)

Pregabalin, mg/d
Alprazolam,

1.5 mg/d
300

(n = 89)
450

(n = 87)
600

(n = 85) 300 450 600

HAM-A Data
Total score

Baseline 25.0 ± 0.4 24.6 ± 0.4 25.2 ± 0.4 24.9 ± 0.4 24.6 ± 0.4 NA NA NA NA
Week 1‡ −8.9 ± 0.6 −8.5 ± 0.6 −8.9 ± 0.6 −7.2 ± 0.6 −5.2 ± 0.6 �.001 �.001 �.001 .02
LOCF end point −12.2 ± 0.8 −11.0 ± 0.8 −11.8 ± 0.8 −10.9 ± 0.8 −8.4 ± 0.8 �.001 .02 .002 .02

Psychic factor score
Baseline 13.8 ± 0.2 13.8 ± 0.2 13.9 ± 0.2 13.8 ± 0.2 13.7 ± 0.2 NA NA NA NA
Week 1‡ −5.0 ± 0.3 −5.1 ± 0.4 −5.0 ± 0.4 −4.0 ± 0.4 −2.7 ± 0.4 �.001 �.001 �.001 .01
LOCF end point −6.6 ± 0.4 −6.3 ± 0.4 −6.3 ± 0.5 −6.0 ± 0.4 −4.3 ± 0.5 �.001 .002 .002 .007

Somatic factor score
Baseline 11.1 ± 0.3 10.8 ± 0.3 11.2 ± 0.3 11.1 ± 0.3 10.9 ± 0.3 NA NA NA NA
Week 1‡ −3.9 ± 0.3 −3.5 ± 0.4 −3.8 ± 0.3 −3.2 ± 0.3 −2.6 ± 0.3 .006 .06 .009 .21
LOCF end point −5.6 ± 0.4 −4.6 ± 0.4 −5.4 ± 0.4 −4.9 ± 0.4 −4.1 ± 0.4 .005 .32 .02 .15

Anxiety item score (No. 1)
Baseline 2.9 ± 0.04 2.8 ± 0.04 2.9 ± 0.04 2.8 ± 0.04 2.9 ± 0.04 NA NA NA NA
Week 1‡ −1.0 ± 0.1 −1.0 ± 0.1 −1.0 ± 0.1 −0.8 ± 0.1 −0.6 ± 0.1 �.001 �.001 �.001 .04
LOCF end point −1.3 ± 0.1 −1.2 ± 0.1 −1.2 ± 0.1 −1.1 ± 0.1 −0.8 ± 0.1 �.001 .02 .02 .03

Tension item score (No. 2)
Baseline 2.9 ± 0.04 2.8 ± 0.05 2.9 ± 0.05 2.8 ± 0.04 2.9 ± 0.04 NA NA NA NA
Week 1‡ −1.0 ± 0.1 −1.1 ± 0.1 −1.0 ± 0.1 −0.9 ± 0.1 −0.6 ± 0.1 .001 �.001 .001 .04
LOCF end point −1.3 ± 0.1 −1.2 ± 0.1 −1.3 ± 0.1 −1.2 ± 0.1 −0.9 ± 0.1 .007 .03 .01 .05

CGI-I Data
Week 1‡ 2.9 ± 0.09 2.9 ± 0.09 2.9 ± 0.09 3.1 ± 0.09 3.4 ± 0.09 �.001 �.001 �.001 .003
LOCF end point 2.4 ± 0.1 2.7 ± 0.1 2.6 ± 0.1 2.6 ± 0.1 3.1 ± 0.1 �.001 .02 .003 .004

HAM-D Data
Total score§

Baseline � 12.9 ± 0.4 13.2 ± 0.4 13.2 ± 0.4 13.5 ± 0.4 13.1 ± 0.4 NA NA NA NA
LOCF end point −5.7 ± 0.5 −4.4 ± 0.5 −4.3 ± 0.5 −4.9 ± 0.5 −2.7 ± 0.5 �.001 .02 .03 .004

Abbreviations: CGI-I, Clinical Global Impression Improvement Scale; HAM-A, Hamilton Anxiety Rating Scale; HAM-D, Hamilton Depression Rating Scale;
LOCF, last observation carried forward; NA, data not applicable.

*Based on an analysis of covariance of change from baseline, with terms for center, baseline, and treatment.
†Data are given as mean ± SE for baseline and change scores (for on-treatment visits).
‡Efficacy is based on an observed case (available patient) analysis. Week 1 sample sizes were as follows: pregabalin, 300 mg/d, n = 86; pregabalin, 450 mg/d,

n = 83; pregabalin, 600 mg/d, n = 83; alprazolam, 1.5 mg/d, n = 82; and placebo, n = 81.
§HAM-D sample sizes. For pregabalin, 300 mg/d, n = 84; pregabalin, 450 mg/d, n = 83; pregabalin, 600 mg/d, n = 80; alprazolam, 1.5 mg/d, n = 82; and

placebo, n = 80.
�Sample sizes may vary on some measures by up to 2 patients because of missing values.

Table 2. Primary Efficacy Measure: Change From Baseline to End Point in Total HAM-A Score*

Treatment Group
No. of

Subjects†
Least Squares

Mean SE
Difference

From Placebo

Treatment Comparisons for Active
Treatment vs Placebo

95% Confidence Interval P Value

Pregabalin, mg/d
300 89 −12.25 0.77 −3.89 −6.05 to −1.73 �.001
450 87 −11.00 0.78 −2.65 −4.82 to −0.48 .02
600 85 −11.79 0.80 −3.43 −5.62 to −1.25 .002

Alprazolam, 1.5 mg/d 88 −10.91 0.78 −2.55 −4.72 to −0.39 .02
Placebo 85 −8.35 0.79 NA NA NA

Abbreviations: HAM-A, Hamilton Anxiety Rating Scale; NA, data not applicable.
*The results are from an analysis of covariance (last observation carried forward).
†Reflects number of patients with postrandomization HAM-A data.
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of HAM-D anxiety items. No evidence was found for
pregabalin or alprazolam to cause depression. In fact, all
study treatments, compared with placebo, were associ-
ated with statistically significant greater end point re-
duction of the HAM-D total score (Table 3).

The Endicott Work Productivity Scale mean±SE scores
at baseline ranged from 35.7±1.8 for the placebo group
to 39.5±1.9 for all 5 treatment groups, similar to a score
of 39.4 for patients with major depressive disorder.33 Be-
cause the scale was appropriate only for working pa-
tients, this led to a substantial decrease in sample size
from 434 patients with an efficacy rating on the HAM-A
to 266 patients with a rating on the Endicott Work Pro-
ductivity Scale. The mean±SE reduction in Endicott Work
Productivity Scale total score from baseline to end point
was highest for pregabalin, 600 mg (12.9±1.9); fol-
lowed by reductions of 10.6±1.6 for pregabalin, 450 mg;
9.1±1.9 for pregabalin, 300 mg; 7.2±1.7 for alprazolam;
and 7.2±1.7 for placebo. Only pregabalin, 600 mg, dem-
onstrated significantly greater improvement in work pro-
ductivity than placebo (P�.03), while pregabalin, 450
mg, did so at a statistical trend level (P�.14).

TOLERABILITY AND SAFETY

Pregabalin was generally well tolerated for each of the 3
fixed doses (Table 4). The proportion of patients during
the active treatment phase who discontinued because of
adverse events was 3% (n=3) for those taking pregabalin,
300 mg; 8% (n=7) for those taking pregabalin, 450 mg;
15% (n=13) for those taking pregabalin, 600 mg; 14%
(n=13) for those taking alprazolam, 1.5 mg/d; and 10%
(n=9) for those taking placebo (�2

4=7.31, P�.20).

The most frequent adverse events (somnolence, diz-
ziness, and dry mouth) were most often rated mild or
moderate. The median duration of somnolence in the ITT
population was shortest in the placebo group (8.5 days);
followed by pregabalin, 300 mg (11 days); pregabalin,
600 mg (13 days); pregabalin, 450 mg (16 days); and al-
prazolam (17 days). The median durations of dizziness
in the 3 pregabalin groups were 5, 9, and 10 days, re-
spectively; for the alprazolam group, 9 days; and for the
placebo group, 13 days.

The mean±SE increase in weight from baseline to the
4-week end point was 1.1±0.2 kg for those taking pregaba-
lin, 300 mg; 1.4±0.2 kg for those taking pregabalin, 450
mg; 1.9±0.2 kg for those taking pregabalin, 600 mg;
0.9±0.3 kg for those taking alprazolam; and 0.1±0.2 kg
for those taking placebo (F4,363=8.13, P�.001). All the
medication groups, including alprazolam, differed sig-
nificantly from the placebo group (P=.01 for alpra-
zolam; P�.002 for 300-mg pregabalin; P�.001 for 450-
and 600-mg pregabalin groups).

Two serious adverse events occurred during the study
treatment, 1 in the placebo group and 1 in the alpra-
zolam group; neither was judged to be treatment re-
lated. No adverse events occurred resulting from ECG
findings, and treatment-emergent ECG changes were not
clinically meaningful and occurred at similar low fre-
quencies across all treatment groups. No clinically sig-
nificant changes in vital signs (blood pressure, heart rate,
or respiratory rate) or laboratory values were noted for
any treatment group during this study.

The PWC was used to assess potential benzodiaz-
epinelike withdrawal symptoms occurring after either
abrupt discontinuation of pregabalin, 300 mg, or a taper
(4-7 days) of pregabalin, 450 mg, pregabalin, 600 mg,
or alprazolam. At follow-up visit 1, the mean±SE PWC
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Figure 3. Last observation carried forward end point analysis of Clinical
Global Impression Improvement Scale (CGI-I) and Hamilton Anxiety Rating
Scale (HAM-A) responder rates at week 4. A responder in each group is
defined as having the following: a CGI-I score of 2 or less (much or very
much improved) (�2

4=17.1, P� .01) and a 50% or greater reduction from
baseline in the HAM-A total score (�2

4=14.0, P� .01). For CGI-I responders in
the pregabalin, 450 mg/d, group, n=88. Sample sizes reflect the number of
patients with postrandomization efficacy parameter data. The asterisk
indicates P� .001 vs placebo; dagger, P� .05 vs alprazolam; double dagger,
P� .10 vs placebo; section mark, P� .01 vs placebo; parallel mark, P� .05
vs placebo; and paragraph mark, P=.10 vs placebo.
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Figure 2. Repeated-measures analysis of change in Hamilton Anxiety Rating
Scale (HAM-A) total score. Data are based on a repeated-measures model
with an interaction term for week (F3,428=44.9, P� .001) and treatment
(F4,428=5.47, P� .001). Baseline HAM-A scores for the groups were as
follows: pregabalin, 300 mg/d, 24.9; pregabalin, 450 mg/d, 24.5; pregabalin,
600 mg/d, 25.0; alprazolam, 1.5 mg/d, 24.8; and placebo, 24.5. Efficacy for
weeks 1 through 4 is based on an observed case (available patient) analysis.
Respective sample sizes for weeks 1 through 4 and last-observation-carried-
forward (LOCF) end point were as follows: pregabalin, 300 mg/d, n=86, 77,
81, 78, and 89; pregabalin, 450 mg/d, n=83, 78, 75, 65, and 87; pregabalin,
600 mg/d, n=83, 75, 68, 67, and 85; alprazolam, 1.5 mg/d, n=82, 77, 76,
61, and 88; and placebo, n=81, 77, 74, 66, and 85. At LOCF end point, vs
placebo, P� .001 for pregabalin, 300 mg/d; P=.02 for pregabalin, 450 mg/d,
and alprazolam, 1.5 mg/d; and P=.002 for pregabalin, 600 mg/d.
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total score was similar across all treatment groups: pla-
cebo (14.3±1.16); pregabalin, 300 mg (15.2±1.08);
pregabalin, 450 mg (15.7±1.20); pregabalin, 600 mg
(15.1 ± 1.14); and alprazolam (15.3 ± 1.15). At fol-
low-up visit 2, the mean±SE PWC total score was simi-
lar across all treatment groups, except for pregabalin, 600
mg; placebo (15.8 ± 1.70); pregabalin, 300 mg
(14.8±1.14); pregabalin, 450 mg (15.2±1.17); pregaba-
lin, 600 mg (19.4±1.24) (P�.04 vs placebo); and alpra-
zolam (15.7±1.19).

As mentioned in the “Statistical Analysis” subsec-
tion, only 89 patients had the HAM-A score assessed post-
taper: 52 were in the 3 pregabalin groups, 21 were in the
alprazolam group, and 16 were in the placebo group. Of
those 89 patients, only 3 (1 each in the placebo, pregaba-
lin, 300 mg, and pregabalin, 450 mg, groups) met the cri-
teria for rebound anxiety in a post hoc analysis consist-
ing of a HAM-A total score greater than baseline at the
first follow-up visit, with a decrease in the HAM-A score
at the second follow-up visit.

COMMENT

The results of this fixed-dose 4-week study demonstrate
that pregabalin is effective in the treatment of GAD.
Pregabalin treatment was associated with significant end
point improvement on the HAM-A that was comparable
to alprazolam at all 3 doses.

The anxiolytic efficacy of pregabalin was notable for
its early onset, comparable to alprazolam, with statisti-
cally significant improvement occurring by week 1 in the
HAM-A total score and the HAM-A psychic and somatic
anxiety factor scores. The rapid onset of efficacy, and the
significant improvement on HAM-A psychic and so-
matic symptom factor scores, distinguishes pregabalin
from alprazolam—which was not efficacious for reduc-
ing somatic symptoms at week 1. To our knowledge, no
anxiolytic agent has demonstrated equivalent or earlier
onset of anxiolytic efficacy than a high-potency benzo-
diazepine in a double-blind, placebo-controlled, com-
parator trial.32,42-44 It is possible, though, that more ag-
gressive titration during the first week, and a daily dose
higher than 1.5 mg after week 1, might have further in-

creased response to alprazolam.45 Yet, a high attrition due
to adverse events (14%) suggests that a higher daily dose
of alprazolam might not have been clinically acceptable.
In fact, the 1.5-mg/d dosage of alprazolam used in the
present study is the average dosage used in the primary
care setting.46 In all 3 pregabalin treatment groups and
in the alprazolam group, there was no evidence of wors-
ening of depressive symptoms evaluated by the total
HAM-D score at end point.

Pregabalin’s lack of protein binding or activity at any
P450 enzymes suggests a favorable drug-drug interac-
tion profile. Its rapid absorption (time of occurrence for
maximum drug concentration, 1 hour), rapid onset of
anxiolytic effect, and equivalent efficacy across the full
range of psychic and somatic symptoms of anxiety sug-
gest a favorable clinical profile that is distinct from se-
lective serotonin reuptake inhibitor/serotonin norepi-
nephrine reuptake inhibitor therapies for GAD.

Overall, pregabalin was well tolerated across a dos-
ing range of 300 to 600 mg/d. Discontinuations during
pregabalin treatment due to adverse events increased with
increasing pregabalin dose, and the 300-mg dose was fully
efficacious, with no apparent increase in efficacy with in-
creasing dose. Most adverse events were mild to moder-
ate, with onset during titration to the assigned fixed dose.
Adverse events generally showed rapid tolerance, typi-
cally within 2 weeks. The pregabalin groups experi-
enced a dose-related weight gain, with weight gain in the
300-mg pregabalin group being similar to that of the al-
prazolam group (1.1 and 0.9 kg, respectively). The in-
crease in the PWC score beyond that of those taking pla-
cebo during the second follow-up week for the 600-mg
pregabalin group did not seem to be clinically signifi-
cant and was much lower than that previously reported
for patients experiencing benzodiazepine withdrawal.34

No rebound anxiety was noted during discontinuation.
This profile is in contrast to the occurrence of discon-
tinuation symptoms and rebound anxiety when thera-
peutic doses of benzodiazepines are abruptly discontin-
ued after 4 weeks of therapy.40,41 Pregabalin, 300 mg,
demonstrated efficacy comparable to or better than
pregabalin, 450 or 600 mg, and alprazolam, while hav-
ing the lowest attrition (completion rate, 89%). Thus,

Table 4. Rates of Most Common Adverse Events During Treatment With Pregabalin, Alprazolam, and Placebo*

Adverse Event

Pregabalin, mg/d

Alprazolam, 1.5 mg/d
(n = 93)

Placebo
(n = 91)

300
(n = 91)

450
(n = 90)

600
(n = 89)

Somnolence 35 36 37 42 15
Dizziness 37 34 35 15 9
Dry mouth 18 16 21 4 8
Incoordination 4 11 15 3 0
Infection 10 14 15 8 9
Nausea 10 13 10 9 10
Blurred vision 8 10 8 4 3
Asthenia 7 10 7 13 2
Constipation 2 12 3 3 5

*Data are given as percentage of each group. These are all-causality events, with an incidence of 10% or greater; an adverse event was not included unless
greater than placebo in at least one active treatment group.
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pregabalin, 300 mg/d, seems to be the preferred choice
for most patients.

The present study has several limitations. First, the
duration of study treatment was short. The investiga-
tors believed that 4 weeks would be adequate to test the
anxiolytic effects of pregabalin while also serving the ethi-
cal need to minimize the duration of treatment expo-
sure to placebo. While 4 weeks was sufficient for pregaba-
lin to demonstrate robust and significant efficacy vs
placebo, inspection of the week 3 to 4 HAM-A slopes in-
dicates that improvement had not yet reached an asymp-
tote. Studies of longer duration need to be developed to
provide adequate assessment of long-term clinical effi-
cacy and safety, and to assess whether pregabalin causes
discontinuation effects with prolonged use. Second, com-
mon to most GAD clinical trials, patients with current
depression or other anxiety disorders were excluded. We
did include, however, all lifetime anxiety and depres-
sive comorbid disorders and all subthreshold anxiety and
depressive disorders. Third, from a clinical standpoint,
the fixed-dose study design was a limitation. Fixed-
dose studies seem to underestimate the efficacy of a com-
pound,47 while resulting in higher levels of adverse events,
because titration is forced and dose adjustment is not per-
mitted. Finally, the sample sizes per treatment group (89-
93) were 30% to 50% smaller than in many recent GAD
treatment studies (this was not a limitation). In conclu-
sion, the results of this study confirm the anxiolytic ef-
ficacy of pregabalin suggested by 2 previous dose-
finding studies,14,15 assessed in the daily dose range of 300
to 600 mg, with the lowest daily dosage of 300 mg being
the most efficacious and best-tolerated one.
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