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lthough the monoamine theory of major depres-
sion is now considered too limited to fully explain

Objective: Gamma-aminobutyric acid
(GABA) plays a key role in the pathophysiology
and treatment of depression and anxiety. Tiaga-
bine, a selective GABA reuptake inhibitor (SGRI)
that enhances normal GABA tone, was evaluated
for its efficacy and safety in the treatment of
depression comorbid with significant anxiety.

Method: In this 8-week, single-center, open-
label study, adults with DSM-IV–diagnosed
major depressive disorder and significant anxiety
(i.e., “anxious depression”) received tiagabine
monotherapy, initiated at 4 mg/day and titrated
for optimum response as tolerated to a maximum
dose of 20 mg/day. Symptoms, function,
and adverse events were assessed at regular
intervals. Patients were entered from April 2002
to February 2003.

Results: Nineteen patients entered the study
and 15 met criteria for intent-to-treat analyses.
Of those, 6 (40%) discontinued treatment and 9
(60%) completed the 8-week protocol. Tiagabine
significantly improved depression, as shown by
a reduction in mean ± SD Hamilton Rating Scale
for Depression scores from baseline (31.9 ± 6.1)
to endpoint (17.0 ± 12.4; p = .002). Categorical
response rate was 47% (N = 7). Tiagabine also
significantly improved anxiety (Hamilton Rating
Scale for Anxiety baseline score of 22.7 ± 4.9
vs. endpoint score of 12.5 ± 8.8; p = .002). The
mean ± SD final daily dose was 12.8 ± 5.8 mg.
The most commonly reported adverse events
were dizziness, headache, and gastrointestinal
upset/nausea.

Conclusion: These results suggest the poten-
tial of the SGRI tiagabine in the treatment of de-
pression with anxiety. Large, placebo-controlled
trials are needed.
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A
the etiology of the disorder, our understanding of the
physiologic mediators of mood remains rudimentary. Elu-
cidating the key functions and critical interrelationships
of the “older” and “newer” neurotransmitters involved in
depression continues to command the attention of investi-
gators in this field. One area of emerging interest is the
functioning of γ-aminobutyric acid (GABA) neurons and
their potential role in modulating mood states. While the
role of GABA in anxiety has been known for decades,1–3

several converging lines of preclinical and clinical re-
search suggest that GABA-mediated inhibitory systems
have an important role in depression as well.4–6

The GABAergic theory of mood disorders can be
traced back to Emrich and colleagues,7 who explored the
antimanic effects of valproate, an anticonvulsant with
GABAergic properties. Since that publication, there has
been extensive work on GABA function in depressive ill-
ness, with clinical studies demonstrating that GABA lev-
els are significantly decreased in the plasma5,8–12 and cere-
brospinal fluid13–17 of unipolar depressed patients. More
recently, Sanacora and colleagues18,19 have documented
lower GABA levels in the occipital cortex of medication-
free depressed patients compared to healthy controls us-
ing magnetic resonance spectroscopy. Furthermore, stud-
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ies have shown increased cortical GABA concentrations
after successful electroconvulsive therapy20,21 or selec-
tive serotonin reuptake inhibitor (SSRI) treatment for
unipolar depression.22

Tiagabine is a selective GABA reuptake inhibitor that
enhances normal GABA tone at all GABA receptors.23–25

Tiagabine is currently approved by the U.S. Food and
Drug Administration for the treatment of partial complex
seizures and appears safe and well tolerated in that pa-
tient population.26,27 Tiagabine monotherapy was shown
to improve emotional and interpersonal adjustment and
mood in a cohort of 123 patients with uncontrolled par-
tial seizures28 and to promote slow wave sleep in a
sample of 10 healthy volunteers.29 The anxiolytic proper-
ties of tiagabine have shown promise in a number of case
reports and preliminary studies of posttraumatic stress
disorder,30–32 panic disorder,33 and generalized anxiety
disorder.31,34–36

There is limited clinical experience with tiagabine for
the treatment of primary mood disorders. While tiagabine
did not show efficacy in the treatment of acute mania,37

2 case reports38,39 and 1 open case series40 documented
improvement in mood stability in patients with bipolar
disorder. However, these results were not replicated in a
second case series.41

In light of the growing knowledge base regarding
GABA-related central nervous system correlates in af-
fective illness and the established anxiolytic properties
of GABAergic agents,42,43 we undertook a prospective,
open-label pilot study of tiagabine in a cohort of de-
pressed outpatients with prominent anxiety (i.e., “anx-
ious depression” subtype). Patients with anxious depres-
sion have been reported to comprise nearly half of all
depressed patients seeking treatment in a large multicen-
ter study.44 Specific clinical and sociodemographic vari-
ables characterize depressed patients with high levels of
anxiety, lending support for the notion that anxious de-
pression is a common and distinct subtype.44 To our
knowledge, there are no published reports describing
tiagabine use in this population.

METHOD

Subjects
The sample consisted of 19 outpatients with a

DSM-IV diagnosis of major depressive disorder (MDD)
with significant concurrent anxiety. Inclusion criteria
were age between 18 and 65 years, a current and primary
DSM-IV45 diagnosis of MDD according to the Mini-
International Neuropsychiatric Interview,46 a Hamilton
Rating Scale for Depression (HAM-D, 28-item)47–49

score > 17, and a Hamilton Rating Scale for Anxiety
(HAM-A)50 score > 14. Patients were excluded if they
had a clinically significant medical condition or if they
required medication that would interfere with the inter-

pretation of the study, such as benzodiazepines, pheno-
barbital, valproate, gabapentin, topiramate, lamotrigine,
or other antiepileptic drugs. In addition, patients were
excluded if a detailed history revealed substance abuse
within the past year or if a urine toxicology screen was
positive during pre-enrollment evaluation. Eligible pa-
tients were free of mood medications for at least 14 days
(28 days for fluoxetine) prior to enrollment. The trial was
conducted in the Mood Disorders Research Clinic (out-
patient) at Butler Hospital, a free-standing psychiatric
hospital affiliated with Brown Medical School. The But-
ler Hospital Institutional Review Board approved the
protocol, and all patients gave voluntary written in-
formed consent to participate. Patients were enrolled
from April 2002 to February 2003.

Measures
Depression and anxiety symptoms and overall func-

tion were evaluated using the HAM-D, the HAM-A, the
Inventory for Depressive Symptomatology-Self-Report
version (IDS-SR),51,52 and the Quality of Life Enjoyment
and Satisfaction Questionnaire (Q-LES-Q).53 In addition,
the Clinical Global Impressions (CGI)54 scales for
change (CGI-C) and severity of illness (CGI-S) were
completed at each visit. Additional scales were used to
assess sleep disturbances (the Pittsburgh Sleep Quality
Index; PSQI)55 and work activities (the Work Produc-
tivity and Activity Impairment Questionnaire; WPAI).56

Adverse events, elicited by direct verbal query and spon-
taneous report, were noted at each visit and reported by
symptom duration, severity, and presumptive relation to
study medication.

Procedure
After initial screening, patients who met eligibility

criteria were invited to participate in this 8-week, open-
label study of tiagabine monotherapy. After a detailed
psychiatric and medical history, the subjects had a medi-
cal work-up including a complete physical and neuro-
logic examination, electrocardiography, serum chemis-
tries including thyroid and liver function tests, and urine
toxicology for drugs of abuse. Women of childbearing
potential had urine pregnancy tests at study inception
and used 2 forms of medically accepted birth control
throughout the trial.

After the baseline evaluation, patients returned week-
ly for the first 4 weeks, then biweekly (once every
2 weeks) for weeks 5 through 8. The CGI, HAM-D,
HAM-A, IDS-SR, and Q-LES-Q were administered at
each visit by trained clinicians. The PSQI and WPAI
were evaluated at baseline, week 4, and at the week 8
endpoint.

Tiagabine was initiated at 4 mg daily in 2 divided
doses. Dose increases were individually titrated to
patient response and side effects in 2- to 4-mg per week
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increments, up to a maximum of 20 mg/day. In the ab-
sence of significant side effects and clinical benefit, tiaga-
bine dose was further increased at each study visit, with
the general goal of achieving symptom relief or highest
tolerated dose. Medication adjustments were not allowed
during the final 2 weeks of the protocol. Concurrent use
of chloral hydrate was only allowed during the first 2
weeks of the study on an as-needed basis for insomnia.

Statistical Analyses
Subjects with at least 1 postbaseline measurement

were evaluated for efficacy using last-observation-
carried-forward (LOCF) analysis. Comparisons with
baseline were made using a 2-tailed paired Student t test
with a prior α set at .05. Chi-square tests were used to
analyze categorical responses.

Categorical positive response was defined as present
when a patient achieved (1) a CGI-C rating of “much
improved” or “very much improved” and (2) a ≥ 50% re-
duction in HAM-D total score. Remission was defined as
a HAM-D score ≤ 7 (on the core 17 items) or a HAM-A
score ≤ 7, with regard to depression and anxiety symp-
toms, respectively.57,58 Positive remission status also re-
quired that criteria for categorical response be met. Data
were analyzed using SPSS software (SPSS for Windows,
version 11.5, SPSS, Inc., Chicago, Ill.). Any treatment-
emergent side effects rated as “possibly” or “probably”
related to tiagabine were counted and described as simple
frequencies.

RESULTS

Nineteen patients were enrolled in the study. Of the
4 patients omitted from the intent-to-treat (ITT) analysis,
2 were lost to follow-up after the baseline evaluation and
2 failed to meet entrance criteria (significant medical
problem [N = 1] and HAM-A score < 12 [N = 1]). A sum-

mary of demographic information (N = 15) is presented in
Table 1, and baseline clinical characteristics are presented
in Table 2. Systematic data regarding prior treatment trials
and treatment resistance were not collected, but all sub-
jects indicated they had undertaken at least 1 lifetime anti-
depressant medication trial and as such were not fully an-
tidepressant naive.

Six patients in the ITT sample discontinued before
completing the 8-week protocol. Three patients withdrew
secondary to poor tolerability, 2 due to lack of efficacy,
and 1 was withdrawn after a protocol violation (use of
a prohibited medication). Baseline characteristics of these
patients were not significantly different from those of the
group who completed the trial.

The mean ± SD trial duration was 6.1 ± 1.2 weeks.
While 9 patients completed the full 8 weeks of the study,
the group that discontinued prematurely remained on the
drug for a mean ± SD of 4.8 ± 1.0 weeks. The mean ± SD
daily tiagabine dose for the entire group was 12.8 ± 5.8
mg (range, 6–20 mg). The mean ± SD daily dose for com-
pleters was 12.6 ± 3.9 mg (range, 8–20 mg), while the

Table 1. Clinical Characteristics of Patients Treated With
Tiagabine for Major Depressive Disorder With Significant
Anxiety (N = 15)
Clinical Characteristic Value
Age, mean ± SD (range), y 47.8 ± 6.4 (39–61)
Gender, N (%)

Male 6 (40)
Female 9 (60)

Weight, mean (range), lb 154 (94–221)
Diagnoses, N (%)

Major depressive disorder (unipolar) 15 (100)
Melancholic subtype 9 (60)
Secondary anxiety disorder 4 (27)

Social phobia 2 (13)
Generalized anxiety disorder 2 (13)
Panic disorder 2 (13)

Clinical Global Impressions-Severity
of Illness scale, N (%)

Moderate 8 (53)
Marked 7 (47)

Table 2. Outcome Measures in Open-Label Tiagabine Trial
Among Patients With Major Depressive Disorder and
Significant Anxietya

Baseline  Endpoint p Value
Outcome Measure (N = 15) (N = 15) (2-tailed)
Categorical response, N (%)

Responder … 7 (47) …
Nonresponder … 8 (53) …

Remission (HAM-D-17 … 5 (33) …
score ≤ 7), N (%)

Depressive symptoms 31.9 (6.1) 17.0 (12.4) .002
(HAM-D total score)

Anxiety symptoms 22.7 (4.9) 12.5 (8.8) .002
(HAM-A total score)

Self-report depressive 39.1 (10.1) 22.9 (15.0) .0004
symptoms
(IDS-SR total score)

Global severity of illness 4.5 (0.5) 2.9 (1.6) .003
(CGI-S score; range, 1–7)

Sleep quality 10.4 (3.8) 8.6 (4.9) .10
(PSQI global score)

Work productivity (WPAI score)
Percentage overall (work) 67.7 (31.2) 79.6 (22.1) .37
Percentage daily activities 60.0 (34.6) 73.0 (26.4) .29

Quality of life (Q-LES-Q score)
Physical health 33.7 (8.8) 40.5 (9.3) .02
Work 37.2 (14.2) 41.8 (18.0) .06
Household duties 29.9 (9.2) 36.5 (10.1) .03
Social relationships 29.6 (8.9) 36.3 (14.0) .04
General well-being 38.8 (7.2) 47.1 (11.3) .02
Subjective feelings 39.7 (7.4) 46.7 (13.2) .09

aAll values are shown as mean (SD) unless otherwise specified
(i.e., categorical response and remission).

Abbreviations: CGI-S = Clinical Global Impressions-Severity
of Illness scale, HAM-A = Hamilton Rating Scale for
Anxiety, HAM-D = Hamilton Rating Scale for Depression,
IDS-SR = Inventory for Depressive Symptomatology-Self-Report,
PSQI = Pittsburgh Sleep Quality Index, Q-LES-Q = Quality of Life
Enjoyment and Satisfaction Questionnaire, WPAI = Work
Productivity and Activity Impairment Questionnaire.

Symbol: … = no data.
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mean ± SD dose of the early termination group was
13.1 ± 4.9 mg/day (range, 6–20 mg). Only 1 subject re-
quested and used chloral hydrate during the first 2 weeks
of the protocol.

Tiagabine significantly reduced symptoms of depres-
sion across several of the outcome measures (Table 2).
The total mean ± SEM HAM-D score decreased from
31.9 ± 6.1 at baseline to 17.0 ± 12.4 at endpoint (t =
3.7, p = .002; Figure 1). The corresponding mean ± SEM
HAM-A scores decreased from 22.7 ± 4.9 to 12.5 ± 8.8
(t = 3.9, p = .002; Figure 2). The mean CGI-S score de-
creased from 4.5 to 2.9 at endpoint (t = 3.6, p = .003).

Self-report assessments reflected a similar improve-
ment. The mean ± SEM IDS-SR score decreased from
39.1 ± 10.1 to 22.9 ± 15.0 (t = 4.6, p = .0004). Overall
functional status also improved, as shown by significant
change in the Q-LES-Q domains of “physical health”
(p = .022), “household duties” (p = .025), “social relation-
ships” (p = .041), and “general well-being” (p = .019).
Trend-level improvements were noted in the Q-LES-Q
categories of “work” and “subjective feelings” at trial
endpoint (p = .055 and p = .087, respectively). There
were no significant changes on the PSQI measure of
sleep quality or on work productivity as measured by the
WPAI.

A significant negative correlation was found between
baseline HAM-D score and magnitude of HAM-D re-
sponse (percent change from baseline) to tiagabine, sug-
gesting that more severely depressed patients had more
benefit from tiagabine (r = –0.61, p = .01) or possible
“basement effects” from some individuals in the lower
range of baseline scores. Post hoc analysis confirmed that
the statistically significant decrease we observed in mean
HAM-D total score persisted after removal of items that
assess anxiety.

Seven patients (47%) met categorical response criteria
at endpoint. Five (33%) achieved remission with regard to
depressive symptoms and 4 (27%) achieved remission of
both depressive and anxiety symptoms.

The most common adverse events were dizziness
(N = 9, 60%), headache (N = 5, 33%), and gastrointestinal
upset/nausea (N = 5, 33%). Three patients (20%) reported
treatment-emergent myalgias and 3 (20%) reported seda-
tion. Night sweats and loose stool were each reported by
2 patients (13%). Weakness, muscle twitching, insomnia,
flatulence, excessive sweating, and blurred vision were
each reported by 1 patient (7%). Three patients (20%)
dropped out because of side effects: 1 had headaches,
1 had nausea and gastrointestinal upset, and 1 had a cluster
of flu-like symptoms including cervical adenopathy, sore
throat, and arthralgias. There were no serious adverse
events, and there were no significant changes in weight
(p = .32).

DISCUSSION

This open-label study in patients with major depressive
disorder and concurrent anxiety (i.e., “anxious depres-
sion” subtype) showed significant symptom and func-
tional improvement following tiagabine monotherapy
over an 8-week period. Consistent improvement was seen
in both clinician and patient-rated instruments across all
symptom categories. Positive clinical response occurred
in 47% of patients, and 33% and 27% of the patients met
criteria for remission of depression and anxiety symptoms,
respectively. These outcomes are comparable to those re-
ported for active drug in placebo-controlled clinical trials
of approved antidepressant drugs,59 but response rates in
open-label studies are typically higher than those observed
in studies employing a placebo-controlled design.60

Figure 1. Tiagabine Significantly Reduced Symptoms of
Depression Among Patients With Major Depressive Disorder
and Significant Anxietya
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aMean (± SEM) HAM-D data plotted for intent-to-treat sample,
N = 15, last observation carried forward.

*p < .05 versus baseline.
Abbreviation: HAM-D = Hamilton Rating Scale for Depression.

Figure 2. Tiagabine Significantly Improved Symptoms of
Anxiety Among Patients With Major Depressive Disorder and
Significant Anxietya

aMean (± SEM) HAM-A data plotted for intent-to-treat sample,
N = 15, last observation carried forward.

*p < .05 versus baseline.
Abbreviation: HAM-A = Hamilton Rating Scale for Anxiety.
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Tiagabine responders (N = 7) could be distinguished
statistically from nonresponders (N = 8) at week 4 (Fig-
ure 1), a time course of improvement that parallels symp-
tom change seen in standard antidepressant trials.61 The
drug was generally well tolerated by the majority of pa-
tients, but 20% of our small sample could not tolerate side
effects attributed to tiagabine. No patients reported symp-
toms consistent with new-onset seizure activity, a drug-
related risk that has been described in safety information
released by the manufacturer of tiagabine in the past
year.62 It should be noted, however, that our sample was
too small to test the safety of tiagabine with respect to the
risk of new-onset seizure activity. Conclusions regarding
tolerability of tiagabine in depression with anxiety await
more definitive trials. Additionally, we did not character-
ize subjects in this pilot study with regard to degree of
treatment resistance, so we are unable to speculate about
the potential role of tiagabine when other adequate anti-
depressant trials have failed.

A majority of patients with a primary mood disorder
have significant anxiety symptoms at some point during
the course of their illness.63 Furthermore, those suffering
from depression with comorbid anxiety symptoms may
face a more chronic or disabling course of illness64,65 and
require more medication for optimum symptom con-
trol.66,67 Concurrent use of benzodiazepines and a stan-
dard antidepressant is a commonly employed strategy for
this patient population, but cognitive side effects, toler-
ance, and the potential for abuse limit enthusiasm for
chronic treatment with benzodiazepines. Selective seroto-
nin reuptake inhibitors are popular first-line treatments
for anxious depression, but SSRI-induced sexual dys-
function frequently compromises patient satisfaction with
the treatment. Other non-SSRI and nonbenzodiazepine
pharmacotherapies for depression with anxiety would be
welcome additions to the currently available repertoire.
The results we report for tiagabine monotherapy from this
small, open-label study are encouraging, but data from
larger, placebo-controlled trials are needed68 to fully de-
lineate the role of tiagabine in the treatment of patients
with anxious depression.

Drug names: fluoxetine (Prozac and others), gabapentin (Neurontin
and others), lamotrigine (Lamictal), tiagabine (Gabitril), topiramate
(Topamax).
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