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Abstract
Vortioxetine is a multimodal antidepressant, with anxiolytic properties observed in preclinical
studies. The goal of the current study was to evaluate the efficacy and tolerability of
vortioxetine 5 mg vs placebo in adults with generalized anxiety disorder (GAD). Adults with a
primary diagnosis of GAD (HAM-A total score Z20 and MADRS score r16) received vortioxetine
5 mg or placebo for 8 weeks. The primary efficacy endpoint was reduction in HAM-A total scores
from baseline after 8 weeks of treatment compared with placebo. Key secondary measurements
were HAD anxiety subscore, CGI-I, SDS total score, HAM-A response rates, HAM-A total score for
subjects whose baseline HAM-A total score was Z25, and SF-36 social functioning subscore.
HAM-A remission rates were also measured. Adverse events (AEs) were assessed throughout the
study. In total, 301 subjects (mean age, 45.2 years; 31% male) were randomized (1:1) to receive
vortioxetine 5 mg (n=150) or placebo (n=151). After 8 weeks of treatment, there was a
statistically significant difference in reduction from baseline in HAM-A total score for the
vortioxetine group (�14.30) compared with placebo recipients (�10.49) (Po0.001). Statisti-
cally significant differences were observed for all key secondary outcomes favoring vortioxetine
treatment (vs placebo), using a mixed model for repeated measurements (MMRM) analysis.
Active treatment resulted in a significantly higher rate of remission. Vortioxetine was well
tolerated. The most common treatment-related AEs were nausea, headache, dizziness, and dry
mouth. In sum, vortioxetine was safe and effective in treating adults with GAD in this
multinational population.
& 2012 Elsevier B.V. and ECNP. All rights reserved.
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1. Introduction

Generalized anxiety disorder (GAD) is a common psychiatric
condition that has detrimental effects on patient function-
ing. In the European Union, the 12-month prevalence of GAD
is estimated to range from 1.7% among individuals aged 14–
65 years to 3.4% in older persons (Wittchen et al., 2011). In
the United States (US), the 12-month prevalence of GAD is
approximately 3.1% (Kessler et al., 2005). Individuals with
GAD often have psychiatric and medical comorbidities that
make it difficult to determine the personal and societal
impact of their anxiety symptoms. However, a data analysis
from the German National Health Interview and Examina-
tion Survey Mental Health Supplement found that compared
with controls, individuals with GAD were significantly more
likely to report substantially reduced overall activity, and to
have SF-36 mental component summary scores indicative of
impairment (Hoffman et al., 2008). A recent large European
study of outpatients with GAD found that residual functional
impairment remains a problem for many individuals with
GAD (Bobes et al., 2011). Although benzodiazepines, selec-
tive serotonin reuptake inhibitors (SSRIs), serotonin norepi-
nephrine reuptake inhibitors (SNRIs), and atypical
antipsychotic medications are effective in treating anxiety
symptoms in some people, between 25% and 40% of subjects
evaluated in clinical trials remain symptomatic (Baldwin,
et al., 2011a). In addition, side effects limit the use of
benzodiazepines (Baldwin et al., 2011a), atypical antipsy-
chotics, and SSRIs (Baldwin et al., 2011a). Given the
incomplete response and side effects associated with exist-
ing treatments, there remains a need for more effective and
safer interventions to reduce the impact of GAD.

Vortioxetine is an investigational multimodal antidepres-
sant that is believed to work through a combination of two
pharmacological modes of action: serotonin (5-HT) reuptake
inhibition and 5-HT receptor activity (Bang-Andersen et al.,
2011). Preclinical studies have found that vortioxetine
functions as a 5-HT3 and 5-HT7 receptor antagonist, a
5-HT1A receptor agonist, a 5-HT1B receptor partial agonist,
and an inhibitor of the 5-HT transporter in vitro. In vivo
nonclinical studies have demonstrated that vortioxetine
raises the levels of the neurotransmitters 5-HT, norepi-
nephrine, dopamine, acetylcholine, and histamine in the
ventral hippocampus and the median prefrontal cortex of
the brain (Bang-Andersen et al., 2011; Mørk et al., 2011).
Vortioxetine has demonstrated activity in validated animal
models predictive of anxiolytic activity (Mørk et al., 2011).

In three multinational, randomized, placebo-controlled
trials in subjects with MDD, vortioxetine 10 mg was report-
edly effective as an antidepressant (Alvarez et al., 2011;
Henigsberg et al., 2011; Baldwin et al., 2011b). In a fourth
trial, conducted in the US, vortioxetine 5 mg did not differ
significantly from placebo in reducing the depressive symp-
toms of major depressive disorder (MDD) (Jain et al.,
submitted for publication). In all four studies, vortioxetine
was safe and well tolerated, with nausea, headache,
dizziness, and dry mouth being the most frequently
reported drug-related adverse events (AEs).

In a proof of concept trial (Alvarez et al., 2011), patients
with MDD who were randomized to receive vortioxetine
5 mg or 10 mg experienced a greater reduction in Baseline
Hamilton Rating Scale for Anxiety (HAM-A) total scores
(Hamilton, 1959) after 3 weeks of treatment compared
with those receiving placebo, and the differences were
statistically significant. The vortioxetine groups continued
to show significantly greater reductions in this secondary
end point relative to placebo across the 6 weeks of study
treatment (difference from placebo was �3.3 with vortiox-
etine 5 mg; �3.0 with vortioxetine 10 mg, Po0.01 for both
comparisons using Last Observation Carried Forward). Based
on this finding and other preliminary data, two studies of
identical design were conducted simultaneously as part of
the vortioxetine development program. The objective of
the randomized, placebo-controlled studies was to evaluate
the efficacy and tolerability of vortioxetine 5 mg in patients
with GAD. The study examined change from baseline in
HAM-Atotal scores and global measures such as the Clinical
Global Impression of Improvement (CGI-I) (Guy, 1976),
which are traditional efficacy endpoints for clinical trials
of GAD. Change in baseline scores on the Sheehan Disability
Scale (SDS) (Leon et al., 1997) and the social functioning
subscore of the 36-Item Short-Form Health Survey (SF-36)
(Ware and Sherbourne, 1992) were included as endpoints in
this study to address the impact of treatment on functional
aspects of GAD. The results of the second GAD trial are
reported in a paper by Rothschild et al. (in preparation).

2. Experimental procedures

2.1. Study design

This phase III, multinational, randomized, parallel-group, placebo-
controlled, fixed-dose, 8-week trial was conducted at 47 sites in
Estonia, Germany, Latvia, Lithuania, Poland, Romania, Russia,
Ukraine, and South Africa. Subjects were randomized within 1 week
of screening. Evaluation visits occurred every week for the first
2 weeks of treatment, then every 2 weeks for the remainder of the
8-week treatment period. The study was conducted in accordance
with the principles of Good Clinical Practice (ICH, 1996) and the
Declaration of Helsinki (World Medical Association (WMA), 2008).
Local research Ethics Committees approved the trial design, and
eligible patients provided written informed consent before partici-
pating in the trial.

2.2. Study population

Men and nonpregnant women Z18 years of age were considered
eligible if they had a primary diagnosis of GAD according to the
Diagnostic and Statistical Manual of Mental Disorders, 4th edition
Text Revision (DSM-IV-TR) (classification code 300.02) (American
Psychiatric Association, 2000), as well as a HAM-A total score Z20
at screening and baseline, HAM-A score Z2 on both Item 1 (anxious
mood) and Item 2 (tension) at screening and baseline, and a
Montgomery and Åsberg (1979) Depression Rating Scale (MADRS)
total score r16 at screening and baseline.

Individuals were excluded from participation if they had any
current psychiatric disorder other than GAD, as defined in the DSM-
IV-TR (as assessed by the Mini International Neuropsychiatric Inter-
view (MINI) (Sheehan et al., 1998). Additional exclusion criteria
were a current diagnosis or history of a manic or hypomanic
episode, schizophrenia, or any other psychotic disorder, including
major depression with psychotic features, mental retardation,
organic mental disorder, or mental disorder due to a general
medical condition, as defined in the DSM-IV-TR. Also excluded were
subjects who had a substance use disorder (except nicotine and
caffeine) within the previous 6 months, as defined in the DSM-IV-TR;
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presence or history of a clinically significant neurological disorder
(e.g., epilepsy); a neurodegenerative disorder (Alzheimer’s disease,
Parkinson’s disease, multiple sclerosis, Huntington disease, etc.); or
any Axis II disorder that might compromise the study. Subjects who
were considered by the investigator to pose a significant risk of
suicide, and those who had a score Z5 on Item 10 (suicidal
thoughts) on the MADRS or had made a suicide attempt in the
previous 6 months, were excluded from participation. Also ineligi-
ble were any subjects that, in the investigator’s judgment, had
failed to respond to adequate treatment with an SSRI and/or SNRI.

2.3. Study treatments

Eligible subjects were randomized (1:1) to receive 5 mg of vortiox-
etine orally or placebo, once daily, during the 8-week double-blind
treatment period. Placebo consisted of lactose monohydrate and
magnesium stearate encapsulated in oval brownish-orange capsules
identical to those containing the active study drug. An interactive
voice-response system (IVRS) was used to manage the dispensation
of study medication, and all participants were blinded to treatment
assignment throughout the study.

2.4. Efficacy measures

Prior to randomization, baseline measurements were obtained for
the HAM-A, Clinical Global Impression-Severity (CGI-S) of illness
scale, patient-reported Hospital Anxiety and Depression (HAD) scale
(Zigmond and Snaith, 1983), SF-36, and the SDS. HAM-A, CGI-S, and
CGI-I were measured at every evaluation visit.

2.5. Safety measures

AEs were recorded at each visit, with investigators determining the
AE severity and its relationship to the study drug. Physical
examinations were performed at screening and Week 8. Weight
was measured at screening, baseline, Week 4, and Week 8. Vital
signs were monitored at every visit. Clinical laboratory tests
(hematology, serum chemistry, and urinalysis) and 12-lead electro-
cardiograms (ECGs) were performed at baseline, Week 4, and Week
8 (or study completion/withdrawal), in addition to the screening
visit. The Columbia-Suicide Severity Rating Scale (C-SSRS) (Posner
et al., 2007) was administered at each visit in order to monitor and
assess potential suicidality throughout the study.

2.6. Other measures

Other measures were assessed as follows: HAD at Weeks 1, 4, and 8;
SF-36 at Weeks 2, 4, and 8; and SDS at Weeks 1, 2, 4, and 8.

2.7. Statistical analysis

Analysis sets: The safety set comprised all subjects who were
randomized and received at least one dose of study medication.
The full analysis set (FAS) included all subjects who were rando-
mized, received at least one dose of study medication, and had at
least one valid post-baseline value for the primary assessment.

2.8. Statistical methods

The primary efficacy endpoint, as prespecified in the protocol, was
the change from baseline in HAM-A total score at 8 weeks of
treatment. Comparisons between vortioxetine 5 mg and placebo
were performed on the FAS at all assessment points, using a mixed
model for repeated measurements (MMRM). To confirm the results
of the primary analysis (MMRM), the change from baseline in HAM-A
total score after 8 weeks (primary endpoint) was also analyzed
using analysis of covariance (ANCOVA), with treatment and center
as fixed factors and baseline HAM-A total score as covariate, and
based on last observation carried forward (LOCF) and observed
cases (OC; i.e., only values actually measured at that time point)
data sets. Change from baseline in the HAD anxiety subscale, HAD
depression subscale, and SF-36 domain subscores served as second-
ary endpoints; these were analyzed as continuous variables (MMRM
on OC; ANCOVA on LOCF and OC) in a manner similar to that used to
evaluate the primary endpoint. The relevant baseline value was
used as the covariate adjustment in the MMRM and ANCOVA
analyses.

CGI-S and CGI-I also were analyzed as continuous variables
(MMRM on OC; ANCOVA on LOCF and OC), as described for the
primary variable, with baseline CGI-S used as the covariate adjust-
ment in the MMRM and ANCOVA analyses of CGI-I.

HAM-A response (defined as a decrease of Z50% from baseline in
HAM-A total score) and remission (defined as a HAM-A total score of
r7) were analyzed at all time points by logistic regression,
adjusting for baseline score and treatment using both LOCF and
OC data.

Effect sizes were calculated using mean values for vortioxetine
5 mg and placebo, with the difference divided by the pooled
standard deviation. To control the type I error at the level of
0.05, the primary endpoint and the six key secondary endpoints
were tested in a prespecified sequential order, as follows:
1.
 Change from baseline in HAM-A total score at Week 8 (MMRM).
2.
 Change from baseline in HAD anxiety subscore at Week 8
(MMRM).
3.
 CGI-I at Week 8 (MMRM).
4.
 Change from baseline in SDS total score at Week 8 (MMRM).
5.
 HAM-A response rate at Week 8 (LOCF).
6.
 Change from baseline in HAM-A total score at Week 8 in the
subgroup of subjects with HAM-A total score Z25 (MMRM) at
baseline.
7.
 Change from baseline in SF-36 social functioning subscore at
Week 8 (MMRM).

As soon as the result for a given endpoint was found not
significant at the.05 level, the testing procedure was stopped for
all subsequent endpoints. Nominal P values, with no adjustment for
multiplicity, were reported for endpoints not included in the
hierarchy or were reported after a result proved not significant.
The phrase ‘‘separation from placebo’’ was used to describe
findings with nominal P values r0.5.

The numbers needed to treat (NNT) were calculated as the
inverse of the absolute risk reduction over 8 weeks for response and
remission rates.

AEs were coded by system organ class (SOC) and preferred term
(PT) using the Medical Dictionary for Regulatory Activities (Med-
DRA) Version 11.1. The incidences of all AEs were summarized
descriptively.

3. Results

3.1. Subjects

The study began in September 2008 and concluded in June
2009. The disposition of subjects is shown in Figure 1. Of the
375 subjects who were screened, 301 were randomized to
treatment. The safety set comprised 300 subjects; one
person in the placebo group did not receive any study
medication. Demographic and baseline characteristics were



Figure 1 CONSORT diagram.

Table 1 Demographics and baseline characteristics.

Characteristic Study group

Placebo (n=151) Vortioxetine 5 mg (n=150)

Gender
Male, n (%) 58 (38.4) 47 (31.3)

Age (yr), mean (SD) 45.3 (13.5) 45.0 (14.1)
Caucasian race (white, including Hispanic), n (%)

151 (100) 150 (100)
Ethnicity
Hispanic/Latino, n (%) 8 (5.3) 5 (3.3)

Duration of current GAD (mo)
Median (range) 7.5 (1–120) 8.0 (1–77)

Previously treated for GAD, n (%) 61 (40.7) 69 (46.0)
Previously treated with medication, n (%) 60 (40.0) 67 (44.7)
Previously treated with an SSRI, n (%) 26 (17.3) 30 (20.0)
HAM-A total score
Mean (SD) 26.8 (4.0) 26.3 (3.9)
HAM-A Z25, n (%) 100 (66.2) 96 (64.0)

CGI-S, LS mean (SE) 4.5 (0.7) 4.5 (0.7)
SDS total score, LS mean (SE) 17.54 (0.562) 17.80 (0.589)

Abbreviations: GAD, generalized anxiety disorder; HAM-A, Hamilton Anxiety Scale; CGI-S, Clinical Global Impression-Severity of illness
scale; SDS, Sheehan Disability Scale; LS, least squares.
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comparable for the two study groups (Table 1). Less than
half of each study group had been treated previously for
GAD. Almost all of the previously treated subjects had
received medication for the treatment of GAD (60 of 61
subjects in the placebo group; 67 of 69 subjects in the
vortioxetine group). Of those individuals, approximately
half had been treated with an SSRI (26 subjects in the
placebo group; 30 subjects in the vortioxetine group). The
median duration of current GAD was 7.5 months (range, 1–
120 months) in the placebo group and 8.0 months (range, 1–
77 months) in the active-treatment arm.
3.2. Primary efficacy outcomes

With respect to the primary efficacy endpoint, there was a
statistically significant difference between vortioxetine and
placebo (Table 2). The least squares (LS) mean change from



Table 2 Primary efficacy endpoint and key secondary efficacy variables at Week 8.

MMRM on FAS ANCOVA
LOCF

Placebo (n=151) Vortioxetine 5 mg
(n=150)

Placebo (n=151) Vortioxetine 5 mg
(n=150)

Primary efficacy endpoint
HAM-A total score
Baseline n value 148 149 148 149
Baseline LS mean (SE) 26.8 (4.0) 26.3 (3.9) 26.69 (0.310) 26.50 (0.307)
Change from baseline to Week 8

n 126a 128a 148 149
LS mean (SE) �10.49 (0.69) �14.30 (0.69) �9.59 (0.706) �13.43 (0.700)
P value o0.001 o0.001

LS mean difference from placebo
(SE)

�3.81 (0.98) �3.84 (0.973)

95% CI (�5.74, �1.88) (�5.75, �1.92)
Effect sized 0.55

Key secondary variables
HAD anxiety subscore
Baseline n value 148 149 148 149
Baseline LS mean (SE) 14.68 (0.231) 14.20 (0.229) 14.68 (0.231) 14.20 (0.229)
Change from baseline to Week 8

n 128a 129a 148 149
LS mean (SE) �4.20 (0.396) �6.49 (0.393) �4.05 (0.393) �6.11 (0.386)
P value o0.001 o0.001

LS mean difference from placebo
(SE)

�2.30 (0.555)
(�3.39, �1.20)

�2.07(0.539)

95% CI 0.47 (�3.13, �1.01)
Effect sized

CGI-I scoreb

Baseline n value 148 149 148 149
Baseline LS mean (SE) 4.49 (0.047) 4.49 (0.047) 4.49 (0.047) 4.49 (0.047)
Score at Week 8

n 126a 128a 148 149
LS mean (SE) 2.66 (0.098) 2.19 (0.098) 2.78 (0.101) 2.35 (0.101)
P value o0.001 o0.002

LS mean difference from placebo
(SE)

�0.46 (0.138) �0.43 (0.140)

95% CI (�0.73, �0.19) (�0.70, �0.15)
Effect sized 0.49

SDS total score
Baseline n value 124 120 124 120
Baseline LS mean (SE) 17.54 (0.562) 17.80 (0.589) 17.54 (0.562) 17.80 (0.589)
Change from baseline to Week 8

n 109a 102a 124 120
LS mean (SE) �6.14 (0.631) �8.10 (0.656) �5.66 (0.653) �7.15 (0.686)
P value 0.031 0.102

LS mean difference from placebo
(SE)

�1.96 (0.901) �1.49 (0.906)

95% CI (�3.74, �0.18) (�3.28, 0.30)
Effect sized 0.27

HAM-A response at Week 8
Baseline n value 148 149
Subjects with response

n (response rate) (linear
regression

59 (39.9%) 92 (61.7%)

on LOCF)c

Vortioxetine (Lu AA21004) in generalized anxiety disorder 851



Table 2 (continued )

Key secondary variables
P value o0.001

LS mean difference from placebo
(SE)

2.393

95% CI (1.496, 3.830)
HAM-A total score for subjects with baseline HAM-A Z25
Baseline n value 100 96 100 96
Baseline LS mean (SE) 28.20 (0.315) 28.31 (0.322) 28.20 (0.315) 28.31 (0.322)
Change from baseline to Week 8
n
LS mean (SE) 82 82 100 96
P value �10.44 (0.895) �15.55 (0.904) �9.34 (0.891) �14.86 (0.910)

o0.001 o0.001–3.84
LS mean difference from placebo (SE)
95% CI �5.10 (1.267); �0.973
Effect sized (�7.61, �2.60) (�5.75, �1.92)

0.71
SF-36 social functioning subscore
Baseline n value 147 149 147 149
Baseline LS mean (SE) 44.16 (1.948)c 44.19 (1.925)c 44.16 (1.948)c 44.19 (1.925)c

Change from baseline to Week 8
n 128 129 147 149
LS mean (SE) 18.02 (1.991) 26.80 (1.974) 16.67 (1.966) 24.78 (1.943)
P value 0.002 0.003

LS mean difference from placebo
(SE)

8.78 (2.774) 8.11 (2.703)

95% CI (3.32, 14.25) (2.79, 13.43)
Effect sized 0.38

Abbreviations: FAS, full analysis set; MMRM, mixed model for repeated measurements; ANCOVA, analysis of covariance; LOCF, last
observation carried forward; CI, confidence interval.

a‘‘n’’ refers to the number of subjects based on observed case (OC) data. Calculated on the LS mean change from baseline at Week
8, by MMRM on OC data.

bCGI-S score used as a baseline value.
cResponse was defined as a decrease from baseline of Z50% in the HAM-A total score.
dEffect size was calculated based on observed cases.

Figure 2 HAM-A total score: least-squaures mean change from baseline assessed at each visit (MMRM on FAS). nPo0.05, nnPo0.01
and nnnPo0.001.

L. Bidzan et al.852
baseline 7SE in HAM-A total score at Week 8 was
�14.370.7 for the vortioxetine group and �10.570.7 for
the placebo group (difference, �3.8170.981; 95% CI,
�5.74, �1.88 MMRM; Po0.001). The effect size for the
primary endpoint analysis was 0.55. These positive efficacy
results were replicated by the ANCOVA analyses using both
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LOCF and OC data sets (Table 2). The mean HAM-A total
score for the vortioxetine group separated from that of the
placebo group from Week 2 onward, with a nominal Po0.05
(Figure 2).
3.3. Secondary efficacy outcomes

Subjects who received vortioxetine had statistically sig-
nificant improvement (vs placebo) from baseline to Week
8 in all six key secondary efficacy endpoints (Po0.05),
based on the prespecified sequential testing procedure
(Table 2). Results were replicated using the ANCOVA
model on both LOCF and OC data for five of the key
secondary efficacy endpoints. However, for SDS total
score, the change from baseline to Week 8 did not
separate from placebo (ANCOVA LOCF, nominal P=0.102;
ANCOVA OC, P=0.065).

The percentage of subjects who achieved a response by
Week 8 in the vortioxetine group was higher than in the
placebo group (odds ratio (OR), 2.393 (95% CI, 1.496, 3.830;
nominal Po0.001). The response rate at Week 8 was 62% in
Table 3 Subgroup analysis for the primary endpoint (MMRM).

Variable Study

Place

Age
Age r55 yearsa

Change from baseline at Week 8, n 92
LS mean (SE) �10.2
P value (active vs placebo)

Age 455 yearsa

Change from baseline at Week 8, n 34
LS mean (SE) �11.0
P value (active vs placebo)

Gender
Male
Change from baseline at Week 8, n 50
LS mean (SE) �8.92
P value (active vs placebo)

Female
Change from baseline at Week 8, n 76
LS mean (SE) �11.4
P value (active vs placebo)

HAM-A total score at baseline
Scoreo25
Change from baseline at Week 8, n 44
LS mean (SE) �10.9
P value (active vs placebo)

Score Z25
Change from baseline at Week 8, n 82
LS mean (SE) �10.4
P value (active vs placebo)

Note: Only results from the primary analysis are provided (MMRM on
aData for age r65 years and 465 years are not included because
the vortioxetine group and 40% in the placebo group,
corresponding to an NNT of 5.

Subjects in the vortioxetine group also were more likely
to have achieved remission (defined as a HAM-A total score
r7) by Week 8 (OR, 1.958; 95% CI, 1.106–3.465; nominal
P=0.021). Remission rates were 30% for the vortioxetine
group and 18% for the placebo group, corresponding to an
NNT of 9.

The LS mean change from baseline at Week 8 (MMRM)
showed greater improvement (nominal Po0.05) with vor-
tioxetine for 13 of the 14 HAM-A individual items (data not
shown). The exception was Item 11, gastrointestinal symp-
toms (nominal P=0.097).
3.4. Subgroup analyses

Changes from baseline to Week 8 in HAM-A total scores were
analyzed by age (r55 years and 455 years), gender, and
baseline severity of GAD (HAM-A total score o25 and Z25)
(Table 3). Improvement in the primary endpoint was sig-
nificantly greater in the vortioxetine group relative to the
placebo group for all subgroups except those 455 years of
group

bo (n=151) Vortioxetine 5 mg (n=150)

94
6 (0.793) �15.51 (0.793)

o0.001

34
6 (1.399) �10.44 (1.419)

0.756

40
(1.203) �12.94 (1.316)

0.026

88
9 (0.874) �14.79 (0.829)

0.007

46
8 (1.192) �12.05 (1.140)

0.511

82
4 (0.895) �15.55 (0.904)

o0.001

OC data).
o20% of subjects were 465 years of age.



Table 4 Treatment-emergent adverse events (TEAEs) reported for Z5% of subjects in at least one study group (safety
population).

Study group

SOC term/preferred term Placebo (n=150) Vortioxetine 5 mg (n=150)

Events Subjects (%) Events Subjects (%)

Any TEAEa 106 55 (36.7) 137 74 (49.3)
Gastrointestinal disorders
Nausea 10 9 (6.0) 19 18 (12.0)
Nervous system disorders
Headache 14 13 (8.7) 18 12 (8.0)
Dizziness 5 4 (2.7) 10 9 (6.0)

Abbreviation: SOC, system order class (SOC).
aDefined as any adverse event with onset occurring, or intensity increasing, after the first dose of study medication until 30 day

after discontinuation of study medication.
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age (n=78, 25.9% of the FAS) and those with baseline HAM-A
total score o25.

A post hoc analysis was performed to assess change from
baseline in HAM-A total scores in subjects who had previously
received medication for GAD and those who were treatment-
naı̈ve. Numeric differences favoring vortioxetine were seen in
both subgroups. For those who had been treated previously,
the mean change from baseline in HAM-A total score for
vortioxetine did not separate from that of placebo (difference
in mean change, �2.21; P=0.152). However among-treatment
naı̈ve subjects, those in the vortioxetine group showed greater
improvement than those in the placebo group (difference in
mean change, �5.19; Po0.001).
3.5. Safety and tolerability endpoints

The most frequently reported treatment-emergent AEs
(TEAEs), occurring in Z5% of subjects in at least one study
group (safety population), were nausea, headache, and
dizziness as shown in Table 4. In the vortioxetine group,
the rates of AEs considered related to study treatment were
11.3% for nausea, 6.7% for headache, and 5.3% for dizziness.
The placebo rates were 3.3% for nausea, 6.0% for headache,
and 2.7% for dizziness. Dry mouth occurred in 3.3% of the
vortioxetine group and 2.7% of the placebo group. The
incidence of sexual side effects was o1%. One serious AE
(intervertebral disc protrusion) occurred in a placebo sub-
ject and was considered unrelated to study medication.
There were no deaths in either group. Of the 47 (15.6%)
subjects (including the one who was randomized but not
treated) who discontinued study treatment early, 16 (7 on
placebo; 9 on vortioxetine) discontinued because of AEs.
Most AEs, including those resulting in discontinuation, were
of mild to moderate severity.

No clinically important trends in physical findings,
weight, or vital signs were observed between the study
groups, nor were there any clinically significant differences
in laboratory or ECG findings. There were no clinically
meaningful differences between the study groups in suicidal
ideation or behavior, as assessed by the C-SSRS.
4. Discussion

Vortioxetine provided significant improvement in the pri-
mary endpoint (change from baseline in HAM-A total score)
in a multinational population with GAD, as demonstrated by
the primary analysis and confirmed by sensitivity analyses
using ANCOVA with LOCF and OC data sets. Separation from
placebo was observed starting at Week 2. In addition,
vortioxetine showed significant benefits (vs placebo) in all
six key secondary endpoints in the prespecified hierarchy.
These included change from baseline at Week 8 in HAD
anxiety subscore, CGI-I, SDS total score, HAM-A response
rate, HAM-A total score in patients with baseline HAM-A
total score Z25, and SF-36 social functioning subscore. All
secondary endpoints reached statistical significance using
ANCOVA LOCF except the SDS total score (P=0.102). The
failure to reach statistical significance may be a function of
the much smaller sample size of the SDS total score data set
(Table 2) in comparison to the sample sizes for other
outcome measures. These results show consistent benefit
of vortioxetine across a range of clinical and functional
measures. Moreover, improvement was reported by clini-
cians (HAM-A, CGI-I and CGI-S) as well as subjects (HAD,
SDS, SF-36). These findings are consistent with results in
clinical trials of antidepressants approved for the treatment
of GAD (Davidson, et al., 1999, 2004; Rynn et al., 2008;
Pollack et al., 2001; Brawman-Mintzer et al., 2006; Baldwin
et al., 2006; Allgulander et al., 2001, 2004; Koponen et al.,
2007; Hartford et al., 2007).

Analyses of the primary efficacy endpoint were con-
ducted for the following prespecified variables: age (r55
vs 455 years), gender, and baseline severity of GAD (HAM-A
total score o25 and Z25). Patients with more severe GAD
had a significantly greater benefit from treatment with
vortioxetine relative to placebo. Significant improvement
was observed for men and women. Patients r55 years of
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age showed significant improvement with vortioxetine (vs
placebo), but those over 55 years of age did not. The
absence of a significant effect in the older patients may
reflect the small sample size; only 78 (34 per study group)
subjects (�26%) were older than 55. An analysis of clinical
trials in patients with MDD (Khin et al., 2011) showed that a
higher risk of placebo effect in trials with mean baseline
HAM-D scores o20 was associated with a lower likelihood of
observing a statistically significant benefit with active
treatment. It is reasonable to hypothesize that, in the
current study, a similar effect may account for the non-
significant difference between active treatment and pla-
cebo among subjects whose baseline HAM-A total score was
o25.

Although the results of this study consistently favor
treatment with vortioxetine, significant improvement was
not observed in any efficacy endpoint of the companion
study conducted in the US (Rothschild et al., in
preparation). The obvious difference between the two
studies of identical design is the geographic region in which
they were conducted. The current study was performed
entirely outside the US, whereas the companion study was
conducted solely within the US. The possible reasons for the
differential outcomes are discussed at length in the accom-
panying article (Rothschild et al., in preparation).

In the current study, 42% of subjects had received
antidepressant therapy for GAD before enrollment. Only
22% of subjects in the US study had previous experience
with drug therapy for GAD. To investigate a potential effect
of previous drug therapy on clinical outcomes, we con-
ducted a post hoc analysis of the primary endpoint in
subjects who were treatment-naive and in those with prior
exposure to drug therapy. Compared with placebo, treat-
ment-naı̈ve subjects showed greater improvement in HAM-A
total score with vortioxetine compared with placebo. In
contrast, the primary endpoint was statistically similar
between treatments in the subgroup with prior drug ther-
apy. Based on these findings, it is unlikely that the differ-
ence in prior drug experience explains the difference in
clinical outcomes between the trials. The potential clinical
relevance of this observation requires further investigation.
The results of this and other post hoc analyses of differences
between the US and non-US trials warrant consideration
beyond the primary manuscript and are being considered for
a subsequent publication.

The current multinational study has several limitations.
First, an active control was not included in the study design.
Second, the study population may not be representative of
all people who seek treatment for GAD. For example, the
entire population recruited was Caucasian; US subjects were
not included; and individuals with comorbid psychiatric/
medical diagnoses, concurrent treatments, or substance
abuse were excluded. In addition, samples were not col-
lected for pharmacokinetic analysis to evaluate whether the
unexpectedly low rate of AEs could be explained by low drug
exposure or nonadherence to treatment.

In conclusion, vortioxetine provided consistent benefit across
a range of endpoints in this large non-US population with a
primary diagnosis of GAD. The results demonstrate statistical
significance when analyzed using MMRM, ANOVA, LOCF, and OC.
Vortioxetine was safe and well tolerated, as it was in the
companion study (Rothschild et al., in preparation), and in
three trials that investigated vortioxetine for the treatment of
MDD (Alvarez et al., 2011; Henigsberg et al., 2011; Baldwin
et al., 2011b). The results of the current study suggest that
vortioxetine may be an effective treatment for primary GAD.
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