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Abstract:

Objectives The aim of this study was to investigate the efficacy, tolerability, safety, and impact on
quality of life (QoL) and functional status of vortioxetine treatment for patients with generalized anxiety
disorder (GAD) by performing a meta-analysis of randomized controlled trials.

Methods Data mining was conducted in January 2019 across PubMed, EMBASE, PsycINFO, Cochrane
Central Register of Controlled Trials Cochrane Library, Web of science, and ClinicalTrials.gov. Four
publications, reporting data from a total of four randomized controlled trials, were included. Relevant data
was extracted and synthesized narratively. Results were expressed as standardized mean differences
(SMDs) or odds ratios (ORs) with 95% confidence intervals (Cls).

Results Our meta-analysis showed that multiple doses (2.5, 5, and 10 mg/day) of vortioxetine did not
significantly improve the response rates, compared to placebo (OR = 1.16, 95% CI=0.84—1.60, P=0.38; OR
=1.41, 95% CI=0.82-2.41, P=0.21; and OR = 1.05, 95% CI=0.76—-1.46, P=0.75). Moreover, there was no
statistically significant difference regarding the remission rates, discontinuation for any reason rates,
discontinuation due to adverse events rates, Short Form 36 Health Survey scores, or Sheehan Disability
Scale scores between administration of multiple doses (2.5, 5, and 10 mg/day) of vortioxetine and placebo.
Conclusions Although our results suggest that vortioxetine did not improve the generalized anxiety
disorder symptoms and QoL and functional status impairment of patients with GAD, it was safe and well
tolerated. Clinicians should interpret and translate our data with caution, as the meta-analysis was based on

a limited number of randomized controlled trials.

Keywords: Multimodal therapy; Generalized anxiety disorder; Vortioxetine; Meta-analysis

Word count: 3293.

Strengths and limitations of this study

P This systematic review and meta-analysis provides evidence for the efficacy, tolerability, and safety of
vortioxetine in patients with generalized anxiety disorder

» Improvement of quality of life and functional status impairment were also evaluated to judge the
patients’ well-being of vortioxetine.

P Strong and reliable methodological and statistical procedures were applied.

» Due to the short-term follow-up in the evaluated studies, the long-term effect was not studied.
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Introduction

Generalized anxiety disorder (GAD) is a common, chronic, costly, and disabling mental disorder that is
marked by persistent anxiety and worry, and multiple psychological and physical symptoms.'-? It is also
characterized by various psychological and somatic complaints, such as autonomic arousal, restlessness,
fatigue, problems with concentration, irritability, and sleeplessness.' The estimated 1-year prevalence rate
of GAD is between 1.2% and 1.9%, and the lifetime prevalence is between 4.3% and 5.9%.%* Since most
patients are still affected for 6 to 12 years after diagnosis, GAD is usually considered a chronic disorder and
a major burden on the individual, their family, and health care services.?*

Vortioxetine is a multimodal antidepressant that was approved for the treatment of major depressive
disorder (MDD), by the US Food and Drug Administration (FDA) in September 2013. Vortioxetine’s
mechanism of action is related to its multimodal activity, which combines two pharmacological properties:
direct modulation of receptor activity and inhibition of the 5-HT transporter. Several meta-analyses have
proved the efficacy of vortioxetine for the treatment of MDD.>-7 Clinical trials evaluating its efficacy for
the treatment of GAD, with doses up to 10 mg/day, have also yielded some interesting findings.3-!!
Moreover, as vortioxetine has been proven to be efficient in the treatment of MDD comorbid with GAD, it
is possible that it constitutes an effective treatment for GAD alone, as well.!? Interestingly, the efficacy of
vortioxetine therapy in reducing anxiety symptom severity in GAD is summarized in two previous meta-
analyses.!>!* Both reviews analyzed its efficacy only in terms of symptom severity on the underlying
continuous rating scales, and did not assess dichotomous response and remission outcomes. However, a
recent meta-analysis examined the efficacy of multiple doses of vortioxetine in terms of dichotomous
response outcomes, and the results showed no significant improvement in the outcomes of treating GAD
with vortioxetine compared to treating GAD with placebo. '3 The efficacy was only assessed using
continuous rating scales or dichotomous response; thus, the authors of these meta-analyses and of a
relevant narrative review noted that a comprehensive summary of efficacy data is missing. Further, both
these reviews only provided an assessment of efficacy and safety outcomes, and did not include outcomes
of importance and patient-focused assessments, such as assessment of functional impairment and quality of
life (QoL).

Currently there is growing interest in assessing the QoL and functional status impairment in patients
with psychological disorders. In addition, the importance of including such assessments in evaluations of
the influence of psychological disorders and their treatment, is widely recognized.!6-!° Our previous
network meta-analysis concluded that risperidone and aripiprazole improved the QoL of patients with
treatment-resistant depression.?’ Despite the growing interest in the field, studies addressing the impairment
of QoL and functional status caused by anxiety disorders have progressed slowly.?! Moreover, GAD is an
important public mental health problem that causes poor QoL and functional status impairment,'® with
substantial impact on work and social roles.?? Thus, the outcome of post-treatment QoL assessments is
recognized as an important measure of treatment efficacy for patients with GAD.?3

The assessment of antianxiety therapy benefits on QoL and functional status impairment in patients
3
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with GAD is becoming increasingly common in clinical studies, mainly because, both aspects are important
for the patients’ overall well-being and recovery. Currently, the direct effect of vortioxetine treatment on
QoL and functional status impairment in patients with GAD is unclear. Therefore, this meta-analysis was
conducted to provide a comprehensive estimate of the efficacy, safety, and improving QoL and functional

status impairment profiles of vortioxetine treatment of GAD.

Methods
All steps of this review were performed in strict accordance with the Cochrane Handbook for Systematic
Reviews of Interventions.?* The PRISMA statement guidelines were followed during the meta-analysis and

preparation of this review.?

Search strategy

As of January 2019, we searched PubMed, EMBASE, PsycINFO, Cochrane Central Register of Controlled
Trials (Cochrane Library), Web of science, and ClinicalTrials.gov (www.clinicaltrials.gov). Search terms
included “vortioxetine OR Lu AA21004” OR Brintellix’> AND “anxiety OR anxiety disorder OR anxiety
disorders OR mood disorder OR mood disorders.” No language or time restrictions were applied. Titles and
abstracts were screened by two independent reviewers, before full texts of potentially relevant articles were
retrieved for further evaluation. The decision to include a study was then made by two independent
reviewers, after full-text review. The reference lists of included articles were further hand-searched to

identify additional relevant articles.

Eligibility Criteria and Study Selection

We included all clinical trials meeting the following criteria: (a) randomized controlled trials

(RCTs) involving patients (=18 years old) primarily diagnosed with GAD, according to the criteria of the
Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR), and (b)
RCTs comparing outcomes in efficacy, QoL, and functional impairment between vortioxetine and placebo.
We excluded (a) retrospective and observational studies; (b) non-human studies; (c) theses and conference
abstracts; and (d) studies including patients that had any concurrent psychiatric disorders with GAD or any
prior history of psychiatric disorders, such as manic or hypomanic episodes, schizophrenia, or substance
use disorders. Eligibility screening was performed in two steps, each by two independent reviewers (BQ
and WQ): (a) title and abstract screening for relevance to the study objective, and (b) full text screening for

eligibility for a meta-analysis. Conflicts were resolved by the opinion of a third reviewer (MY).
Outcomes

Efficacy measures

Response was defined across studies as a 50% improvement of the Hamilton Anxiety Rating Scale (HAM-
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A) total score from baseline to end point. Remission was defined as a HAM-A total score of <7 at the

study end point. The continuous measure of efficacy was the mean change from baseline in total scores on

the HAM-A, as defined by the individual study.

Safety and tolerability measures
Data on the discontinuation for any reason (tolerability) and the numbers of discontinuation due to adverse

events (AEs) (safety) were included in the analysis.

QoL and functioning measures

QoL can be assessed by study-designed questionnaires and disease-specific or generic instruments. These
instruments assess an individual’s physical, emotional, psychological, and social health. 26:27 We selected
the Short Form 36 Health Survey (SF-36) 28 scores as the outcome indicator for QoL to preserve sufficient
homogeneity for meta-analysis, because this instrument is used to measure QoL for the GAD population in
many studies. The Sheehan Disability Scale (SDS),? a reliable, valid, brief, self-report scale that assesses
disability in work, social, and family life, is the only measure of functional impairment employed by the

trials included in this meta-analysis.

Data Extraction

Two independent reviewers (BQ and WG) extracted the following data from the included studies: (a)
baseline characteristics of enrolled patients, (b) general characteristics of the study design, (c) information
on efficacy, safety, tolerability, QoL, and functioning outcome. Data were summarized by one investigator
and checked by a second reviewer. Any discrepant data were, again, examined by a third reviewer (MY), to

ensure accurate data were obtained.

Risk of Bias Assessment

The risk of bias within each study was assessed by two independent reviewers (BQ and WQ) using the
Cochrane Risk of Bias assessment tool, as described in the Cochrane Handbook for Systematic Reviews of
Interventions 5.1.0.2* This tool classifies the studies as having low, unclear, or high risk of bias across six
domains: sequence generation, allocation concealment, blinding, missing data, selective reporting, and

other biases.

Data Analysis

The meta-analysis was conducted using RevMan 5.3 software (Cochrane Collaboration, London, UK) and
Stata 13.0 software (StataCorp LP, College Station, TX, USA). Odds ratios (ORs) and 95% Cls were used
to assess binary outcomes, such as response and remission rates, as well as discontinuation for any reason

rates. In addition, we converted continuous data to standardized mean differences (SMDs) and 95% Cls.
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The statistical heterogeneity among trials was measured by Q statistics and the I? test. Higher I values
indicate greater heterogeneity, with IZ values of 25, 50, and 75% signifying mild, moderate, and high
heterogeneity, respectively. 3% 3! Based on heterogeneity, data were pooled to estimate the overall effect of
all the interventions by random-effect or fixed-effect modelling. Sensitivity analyses were performed to test
the impact robustness of every single study on the overall results. Publication bias could be assessed by
visual inspection of a funnel plot, and the Egger test was used to evaluate publication biases. However,
according to Egger and colleagues, assessing publication bias using the funnel plot-based methods is not

reliable when fewer than 10 pooled studies are used in the direct comparison.3?

Results

Search results

We identified 94 references from the electronic literature search. After screening the titles and abstracts, 85
were excluded because they failed to meet the inclusion criteria. By reading the full text of the remaining
nine articles, five more were excluded: one study included patients with depression, one study focused on
vortioxetine in the prevention of relapse of GAD, another one constituted a conference abstract and did not
provide treatment outcomes, and two studies were eliminated because they were review articles.
Ultimately, only four studies that fully satisfied the pre-established inclusion criteria of this meta-analysis

were included 3!! (see e-Figure 1).

Study Characteristics

Four included studies were published between 2012 and 2014 (Table 1). %! The collective patient
population comprised 1074 individuals in the vortioxetine group and 613 individuals in the placebo group.
The administered doses of vortioxetine were 2.5, 5, and 10 mg/day. The mean age of participants ranged
from 36.8 to 45.3 years. All studies were characterized by a preponderance of female subjects, with

proportions ranging from 60 to 70%. The main characteristics of these studies are presented in Table 1.

Study Quality

The risks of bias in each study is summarized in e-Figure 2. All studies claimed randomization and three
articles described the method of random sequence generation (random number table, computer generated).
Three trials provided information that allowed us to assess whether an adequate concealment of the
allocation procedure was used. All studies reported the blinding of participants. Therefore, all trials were

deemed to have a mild-to-moderate risk of bias.

Efficacy

In terms of response, a total of four studies were included in the analysis; the overall ORs observed for

groups treated with multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared to placebo were 1.16

(95% CI=0.84-1.60, Z=0.89, P=0.38), 1.41 (95% CI=0.82-2.41, Z=1.25, P=0.21), and 1.05 (95% CI=0.76—
6
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1.46, Z=0.32, P=0.75), respectively (Figure 1). The results showed that there was no statistically significant
difference in the response rates among the vortioxetine- and placebo groups. In addition, there was no
statistically significant difference for the remission rates in multiple doses (2.5, 5, and 10 mg/d) of

vortioxetine compared to placebo (Figure 2).

Pooled effect sizes for the mean change from baseline in total scores on the HAM-A are provided in Figure
3. The overall SMDs observed for the groups treated with multiple doses (2.5, 5, and 10 mg/d) of
vortioxetine compared to the placebo were -0.13 (95% CI=-0.29-0.03, Z=1.56, P=0.12), -0.15 (95% CI=-
0.48-0.18, Z=0.87, P=0.38), and -0.08 (95% CI=-0.24-0.08, Z=1.01, P=0.31), respectively. The results
also showed that there was no statistically significant difference in the mean change from baseline in total

scores on the HAM-A among the vortioxetine and placebo groups.

Tolerability and safety

No significant difference was observed between the vortioxetine and placebo groups in terms of the
likelihood of discontinuation for any reason (tolerability). The overall ORs observed for the groups treated
with multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared to the placebo-treated group were
1.03 (95% CI=0.71-1.47, Z=0.14, P=0.89), 0.87 (95% CI=0.63-1.20, Z=0.87, P=0.38), and 1.06 (95%
CI=0.74-1.52, 7Z=0.32, P=0.75), respectively (e-Figure 3). Additionally, there was no statistically
significant difference in the discontinuation due to AEs (safety) between the groups treated with multiple

doses (2.5, 5, and 10 mg/day) of vortioxetine and the group treated with placebo (e-Figure 4).

Quality of life and functional status results

Three studies in this analysis reported SF-36 scores as the outcome measure of QoL. The overall SMDs of
groups treated with multiple doses (2.5, 5, and 10 mg/d) of vortioxetine compared to placebo were 0.12
(95% CI=-0.11-0.35, Z=1.04, P=0.30), 0.22 (95% CI=-0.12-0.56, Z=1.26, P=0.21), and 0.09 (95% CI=-
0.14-0.32, Z=0.75, P=0.45), respectively (Figure 4). The results showed that there was no statistically
significant difference in SF-36 scores among the different groups. SDS scores were available for all four
studies included in this analysis. The overall SMDs for the groups treated with multiple doses (2.5, 5, and
10 mg/d) of vortioxetine compared to placebo were -0.11 (95% CI=-0.30-0.08, Z=1.09, P=0.28), -0.10
(95% CI=-0.27-0.06, Z=1.27, P=0.21), and -0.20 (95% CI=-0.39-0.00, Z=2.00, P=0.05), respectively
(Figure 5). The results showed that there was no statistically significant difference in SDS among the

different groups.

Publication bias

The Egger test showed no significant difference main outcomes, indicating no publication bias.

Discussion
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In this meta-analysis of 4 randomized trials studying vortioxetine as a treatment for GAD, we found that
vortioxetine (2.5-, 5- and 10-mg once-daily doses) did not significantly improve GAD symptoms and
quality of life/ functional status compared to a placebo treatment. However, vortioxetine might be safe and
well tolerated in this patient population. Our findings have some clinical implications for comprehensively
understanding the risk—benefit profiles of vortioxetine treatment for GAD.

Our results are not consistent with those of the previous meta-analysis conducted by Pae et al, as that
study found that vortioxetine was significantly more effective than the placebo.!? In their study, they only
performed the analysis of mean change from baseline in total scores on the HAM-A, and included all
randomized subjects. However, our meta-analysis was separately conducted according to the doses of
vortioxetine, and we assessed the efficacy in terms of mean change from baseline in total scores on the
HAM-A, response rates, and remission rates. Doses of vortioxetine may be clinically important factors for
its efficacy in GAD patients. Thus, the results of our meta-analysis were more reliable and stable.
Moreover, a recent meta-analysis showed that there was no statistically significant difference regarding the
response rates among groups treated with either multiple doses (2.5, 5, and 10 mg/day) of vortioxetine or a
placebo.?? Furthermore, the results of our meta-analysis demonstrated no statistically significant difference
in the mean change from baseline in total scores on the HAM-A, remission rates, quality of life, and
functional status among the groups. Thus, the results of our meta-analysis were more comprehensive.

Several reasons for these outcomes may have contributed to the negative results. A previous analysis of
the Food and Drug Administration database concluded that negative results are commonly seen in
anxiolytic agents administered for the treatment of anxiety disorders, including GAD, where less than one-
half (48%) of the treatment arms were statistically superior to the placebo. 34 In this case, all anxiolytic
agents included in the study are approved for GAD treatment in the United States, but only three out of
seven treatment arms were separated from the placebo. Moreover, the results some studies have found that
negative results -!! had a higher placebo response rate than those with positive results. 333 Although this
correlation has not been established in GAD, it is reasonable to speculate that an elevated placebo response
could reduce the treatment effect. Unfortunately, because no positive control was included in our meta-
analysis, it is impossible to determine the lack-of-treatment effect. In addition, the racial diversity may have
introduced differences in response and remission rates; for example, the studied population of the trial that
showed negative results was racially diverse, whereas the population of the trial that showed positive
results was almost entirely Caucasian. Hence, the results of the STAR*D study demonstrate that non-
Caucasians were significantly less likely to achieve remission. 3¢ Furthermore, the mean baseline HAM-A
total scores in most of the included studies were relatively high (ranging from 24.5 to 27); inflated baseline
HAM-A total scores are a possible consequence of less stringent screening practices. However, it is
unlikely that any single reason can explain the inconsistent results observed in the vortioxetine for GAD.

Although our meta-analysis did not demonstrate a statistically significant anxiolytic effect of
vortioxetine, it did provide information regarding drug tolerability. Our study found that there was no

statistically significant difference for the discontinuation for any reason rates and discontinuation due to

8
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AEs rates among groups receiving either multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared
to placebo, which is similar to the findings of a previous meta-analysis. >!3 Thus, the vortioxetine doses
were well tolerated, and were associated with similar discontinuation for any reason rates and
discontinuation due to AEs rates when compared to the placebo.

GAD is associated with significant functional impairment in many areas, including social, occupational,
and mental consequences; and when combined with physical impairment, together they influence QoL. The
effectiveness of GAD treatment for improving QoL and functional outcomes is potentially confounded by
the bidirectional relationship of anxiety symptoms and QoL/functional impairment. This is the first meta-
analysis to report prospective assessment of QoL/functional status impairment in patients with GAD.
Unfortunately, our meta-analysis of randomized controlled trials with GAD patients showed no significant
improvement in the aforementioned aspects after vortioxetine treatment compared to after treatment with
the placebo. Our results are not consistent with those of a previous meta-analysis of the effect of
vortioxetine treatment on overall functioning in patients with MDD. 37 The meta-analysis, conducted by
Florea et al, demonstrated that vortioxetine, in doses of 5-20 mg for 6/8 weeks, improved overall
functioning in patients with MDD. Relative to placebo, vortioxetine treatment, in doses of 10 and 20 mg,
demonstrated significant improvement in SDS total score and functional remission. However, the RCTs
that were studied, in accordance with those included in our meta-analysis, used the optimal doses of 2.5-10
mg. Thus, the reason for the lack of congruence between these two meta-analyses may be the difference in
the optimal doses. Meanwhile, a recent meta-analysis of vortioxetine in working patients with GAD, 38
showed that vortioxetine benefits adult patients who are working and/or pursuing an education. Thus,
future research should be directed to provide more RCTs, specifically targeted to individuals with GAD, in
order to assess the efficacy of vortioxetine in a larger sample, as well as to define the best therapeutic
dosage.

The results of our meta-analysis should be interpreted in light of the following potential limitations.
First, we included only four RCTs, which may have influenced the reliability of the results. Second, the
duration of each trial included in our meta-analysis was 8 weeks; this is an important issue because GAD
patients typically require long-term pharmacological treatment. We found only one study focusing on long-
term relapse prevention, which showed no significant improvement of relapse prevention effect after long-
term (maintenance) vortioxetine treatment for GAD compared to placebo. * In addition, owing to a limited
number of studies included in our meta-analysis, we did not compare the onset time between the groups
treated with multiple doses of vortioxetine and placebo. Finally, all the included trials were supported by
the Takeda Pharmaceutical Company Ltd. as part of a joint clinical development program with H.

Lundbeck A/S, which may have also influenced the results.

Conclusions
In summary, GAD is an illness that is characterized not only by severe anxiety symptoms, but also by

diminished functioning and QoL. The challenge for interventions is not only to achieve improvement of

9
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symptoms, but also to enhance patients’ functioning ability and QoL. Our comprehensive evaluation of
efficacy, safety, and impact on QoL provides a critical insight that may be useful for clinicians attempting
to thoroughly understand the risk—benefit profiles of vortioxetine treatment for GAD. Vortioxetine did not
significantly improve GAD symptoms and QoL as compared to the placebo; nevertheless, it was safe and
well tolerated in this patient population. However, our results should be interpreted and translated into

clinical practice with caution, owing to the limited number of RCTs included in the present meta-analysis.
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Table 1. Description of included studies.

6Study Patients n Age (mean, SD) Sex (Male, Interventions Duration Key inclusion
7 n, %) (weeks) criteria for GAD
gBidzan et al. (2012) 8 T: 150; T:45.0 (14.1); T:47 (31.3); T: vtx (5 mg/d); 8 DSM-IV-TR,
9 C: 151 C:45.3(13.5) C: 58 (38.4) C: placebo HAM-A >20
1ahableshwarkar et al. T: 152, 152; T: 40.8 (13.8)’ T: 49 (32.2), T: vtx 2.5 mg/d, 8 DSM-IV-TR,
142014a) ° C: 153 43.3 (15.0); 56 (36.8); vtx 10 mg/d; HAM-A >20
12 C:39.5(13.5) C:48 (31.4) C: placebo

1 ahableshwarkar et al. T: 156, 156, 156; T:39.2 (11.90), T: 47 (30.1), T: vtx 2.5 mg/d, 8 DSM-IV-TR,
1£2014b) 10 C: 157 37.7 (11.96), 56 (35.9), vtx 5 mg/d, HAM-A >20
15 39.8 (12.33); 51 (32.7); vtx 10 mg/d;

1 C:36.8 (12.12) C:55(39) C: placebo

%othschild etal. (2012) ' T: 152; T: 41.0 (14.05); T:49 (32.2); T: vtx 5 mg/d; 8 DSM-IV-TR,

7 C: 152 C:41.4(1281)  C:55(36.2) C: placebo HAM-A >20

8
19

Note: T, Treatment group; C, Control group; mg/d, mg/day; GAD, Generalized anxiety disorder; DSM-IV-TR,

20 Diagnostic and Statistical Manual of Mental Disorders, 4th edition Text Revision; HAM-A, Hamilton Anxiety

21 Rating; vtx, Vortioxetine.
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Figure legends
A
Vortioxetine Placebo] Odds Ratio 0dds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed. 95% Cl M-H. Fixed. 95% CI
Mahableshwarkar 2014a 67 144 62 148 47.7% 1.21[0.76, 1.92] L
Mahableshwarkar 2014b 69 154 65 154 523% 1.11[0.71, 1.74] L

Total (95% CI) 298 302 100.0% 1.16 [0.84, 1.60]
Total events 136 127

Heterogeneity: Chi? = 0.06, df = 1 (P = 0.80); I = 0% T LT
Test f Il effect: Z=0.89 (P =0.38 il ! 15 2
est for overall effect: Z = 0.89 (P = 0.38) Favours [Placebo] Favours [Vortioxetine]

B
Vortioxetine Placebo QOdds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random. 95% CI
Bidzan 2012 92 149 59 148 332% 2.43[1.53,3.88]
Mahableshwarkar 2014b 63 148 65 154 33.5% 1.01 [0.64, 1.60]
Rothschild 2012 77 145 72 144 33.3% 1.13[0.71, 1.80]
Total (95% CI) 442 446 100.0% 1.41 [0.82, 2.41]
Total events 232 196

1 L |

0.2 0.5 1 2 5 10
Favours [Placebo] Favours [Vortioxetine]

Heterogeneity: Tau?=0.17; Chi*=8.13,df =2 (P = 0.02); P = 75%
Test for overall effect: Z = 1.25 (P = 0.21)

o+
-

Experimental Control Odds Ratio Odds Ratio

0,

Mahableshwarkar 2014a 61 146 62 148 50.0% 1.00 [0.63, 1.58]
Mahableshwarkar 2014b 69 154 65 154 50.0% 1.11[0.71, 1.74]
Total (95% CI) 300 302 100.0% 1.05 [0.76, 1.46]
Total events 130 127

| . \ 4
0.5 0.7 1 15 2
Favours [experimental] Favours [control]

Heterogeneity: Chi? =0.11, df =1 (P = 0.74); = 0%
Test for overall effect: Z = 0.32 (P = 0.75)

Figure 1: Odds ratios (ORs) and 95% confidence intervals (Cls) of the individual studies and the
pooled data, comparing the response rates between the vortioxetine-treated and placebo groups.
Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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1
2
3 A
4 Vortioxetine Placebo] Odds Ratio Odds Ratio
5 Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Mahableshwarkar 2014a 31 144 32 148 47.7% 0.99 [0.57, 1.74]
6 Mahableshwarkar 2014b 31 154 34 154 52.3% 0.89 [0.51, 1.54]
7 Total (95% Cl) 298 302 100.0% 0.94 [0.64, 1.39]
8 Total events 62 66

i Ohiz = - - 12 = Qo i ! ! } }

9 ?et?;ogeneltyl.l cfr;u . (;0_80(2’1 ;(_PU 7(’)5.?8), 1=0% 05 07 1 15 2
10 est for overall effect: Z= 0.31 (P = 0.75) Favours [Placebo] Favours [Vortioxetine]
11 5
12 Vortioxeti Placeb: Odds Ratio Odds Ratio
13 Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl 1V, Random, 95% CI

Bidzan 2012 45 149 26 148 33.3% 2.03[1.17,3.52] »
14 Mahableshwarkar 2014b 29 148 34 154 331% 0.86 [0.49, 1.50]
15 Rothschild 2012 32 144 37 145 336% 0.83 [0.49, 1.43]
16 Total (95% CI) 441 447 100.0% 1.13 [0.64, 2.01]
17 Total events 106 97

Heterogeneity: Tau® = 0.18; Chi® = 6.50, df = 2 (P = 0.04); I? = 69% J ! } 4 J J ¢
18 Test for overall effect: Z = 0.43 (P = 0.67) i n2 05 ! 2 2 10

* 2 L Favours [Placebo] Favours [Vortioxetine]
19
20 c
Vortioxetine Placebo Odds Ratio QOdds Ratio

21

Study or Subgrou, Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed, 95% CI
22 Mahableshwarkar 2014a 28 146 32 148 486% 0.86 [0.49, 1.52] L)
23 Mahableshwarkar 2014b 31 154 34 154 51.4% 0.89[0.51, 1.54] L

24 Total (95% Cl) 300 302 100.0% 0.88 [0.59, 1.30]
25 Total events 59 66

v Chiz = = - - 12 = 0% + + 1 t +
Heterogeneity: Chi* = 0.01, df =1 (P =0.93); I’ = 0% 05 07 1 15 2

;? Test for overall effect: 2 = 0.66 (P = 0.51) Favours [Placebol] Favours [Vortioxetine]
28
29 . . . C .. .
Figure 2: Odds ratios (ORs) and 95% confidence intervals (Cls) of the individual studies and the
30
31 pooled data, comparing the remission rates between the vortioxetine- and placebo groups.
g; Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
34 10-mg/day vortioxetine versus placebo.
35
36
37
38 A
39 Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fi % Cl
40 Mahableshwarkar 2014a  -10.75 6.83 144 -9.87 7.1 148 487% -0.13[-0.36, 0.10]
41 Mahableshwarkar 20146 -12.23 7.45 154 -1127 7.38 154 51.3% -0.13 [-0.35, 0.09]
42 Total (95% CI) 298 302 100.0%  -0.13[-0.29, 0.03]
Heterogeneity: Chi® = 0.00, df = 1 (P = 0.98); IF = 0% J t " ‘ ‘
43 g w -1 0.5 0 05 1
44 Test for-overall effect 7 =156 (P-=0.12) Favours [Vortioxetine] Favours [Placebo]
45 B
46 Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total ean SD Total Weight IV. Random, 95% CI IV, Random. 95% CI
47 Bidzan 2012 143 781 128 -1049 7.75 126 33.0%  -0.49 [-0.74, -0.24] —
Mahableshwarkar 2014b  -11.57 7.37 148 -11.27 7.38 154 34.2% -0.04 [-0.27, 0.19] —a—
48
Rothschild 2012 1257 719 124 -13.16 696 113 32.8% 0.08 [-0.17, 0.34] —
49
Total (95% CI) 400 393 100.0%  -0.15 [-0.48, 0.18] —-q»
50 Heterogeneity: Tau? = 0.07; Chi? = 11.16, df = 2 (P = 0.004); I* = 82% 1 u : 5 D=5 1
51 Test for overall effect: Z = 0.87 (P = 0.38) Favours [Vortioxetine] Favours [Placebo]
52
53 2
Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
54 Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Ei % Cl
Mahableshwarkar 2014a 1068 7.02 146 -087 71 148 48.8% -0.11 [-0.34, 0.11]
55 Mahableshwarkar 2014b  -1166 752 154 -1127 7.38 154 512% -0.05 [-0.28, 0.17]
56 Total (95% CI) 300 302 100.0%  -0.08 [-0.24, 0.08]
57 Heterogeneity: Chi? = 0.15, df = 1 (P = 0.70); I = 0% 1 0 s o s 1
58 Test for overall effect: Z=1.01 (P = 0.31) Favours [Vortioxetine] Favours [Placebo]
59 . . . . sy
60 Figure 3: Standardized mean differences (SMDs) and 95% confidence intervals (CIs) of the individual
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studies and the pooled data, comparing the mean change from baseline in total scores on the HAM-A,

between the vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.

Std. Mean Difference

A
Vortioxetine Placebo Std. Mean Difference
IV, Fixed, 85% CI
Mahableshwarkar 2014a  18.38 24.05 141 1535 2507 146 100.0% 0.12[-0.11, 0.35)
Total (95% CI) 141 146 100.0% 0.12 [-0.11, 0.35]

IV, le:gjl fif Cl

Heterogeneity: Not applicable
Test for overall effect: Z = 1.04 (P = 0.30)

05 025 0 025 05
Favours [Placebo] Favours [Vortioxeting]

B Vorticxetine Placebo Std. Mean Difference Std. Mean Difference
_StudyorSubgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, ¥
Bidzan 2012 26.8 2242 129 18.02 22.53 128 50.4% 0.39[0.14, 0.64] ——
Rothschild 2012 18.44 2338 125 1743 2267 113 49.6% 0.04 [-0.21, 0.30]
Total (95% CI) 254 241 100.0% 0.22 [-0.12, 0.56]
Heterogeneity: Tau? = 0.04; Chi* = 3.66, ¢f = 1 (P = 0.06); I* = 73% 5 & i } s

Test for overall effect: Z=1.26 (P =0.21)

Favours [Placebo] Favours [Vortioxetine]

Std. Mean Difference
1V, Fi; % Cl

C
Vortioxetine Placebo Std. Mean Difference
_StudyorSubgroup ~ Mean SD Total Mean SD Total Weight IV, Fixed. 95% C|
Mahableshwarkar 2014a  17.56 24.58 141 15.35 25.07 146 100.0% 0.09[-0.14, 0.32]
Total (35% CI) 141 146 100.0% 0.09 [-0.14, 0.32]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.75 (P = 0.45)

05 025 0 025 05
Favours [Placebo] Favours [Vortioxetine]

Figure 4: Standardized mean differences (SMDs) and 95% confidence intervals (Cls) of the individual

studies and the pooled data, comparing the Short Form 36 Health Survey (SF-36) scores between the

vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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1
2
3 A
4 Vortioxetine Placebo S$td. Mean Difference Std. Mean Difference
r Mean D Total Mean D Total Weigh IV, Fixed, 85% Cl IV, Fixi % Cl
5 Mahableshwarkar 20142 -5.73 6.62 113 -4.26 687 124 652%  -0.22[-0.47,0.04]
6 Mahableshwarkar 2014 6.15 627 84 -635 621 97 44.8%  0.03[-0.25,0.32]
7 Total (95% CI) 207 221 100.0% -0.11 [-0.30, 0.08]
: i e e ]
9 1 Z2=1.00 (P =0.28) Favours [Vortioxetine] Favours [Placeba]
10
11 B
Vortioxetine Placebo Std. Mean Difference Std. Mean Difference

12 Stu r Subgro: Mean SD Total Me. SD Total Weight 1V, Fixed, 85% CI IV, Fixed, 95% CI
13 Bidzan 2012 8.1 663 102 -6.14 659 108 354%  -0.30[0.57,-0.02] —

Mahableshwarkar 20146 -6.68 626 05 -635 621 7 326%  -0.05[-0.34,0.23]
14 Rothschild 2012 -8.35 6.07 97 668 5.8 91 31.9% 0.05 [-0.23, 0.34]
1 5 Total (35% CI) 294 297 100.0% -0.10 [-0.27, 0.06]
16 Heterogensity: Ch* = 3.22, df = 2 (P = 0.20); F* = 38% '1 _0% = : 015 ;
17 Test for overall effect: Z = 1.27 (P = 0.21) Favours [Vortioxetine] Favours [Placebo]
18
19 c
20 Vortioxetine Placebo Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 05% Cl i
21 Mahableshwarkar 2014a -524 688 109 -4.26 687 124 55.0% -0.14 [-0.40, 0.12]
22 Mahableshwarkar 20146 -7.95 604 04 -635 621 97 450%  -0.26[-0.54,0.02]
23 Total (95% Cl) 203 221 1000%  -0.20 [-0.39, -0.00] -
24 ey O 0300120507 -0% S R
25 eatfor.cuatal ffect: 7::2.00/( = 0.05) Favours [Vortioxetine] Favours [Placebo]
;? Figure 5: Standardized mean differences (SMDs) and 95% confidence intervals (CIs) of the individual
28 studies and the pooled data, comparing the Sheehan Disability Scale (SDS) scores between the
29 vortioxetine and placebo groups.
30
31 Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
32 10-mg/day vortioxetine versus placebo.
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Vortioxetine Placebo] Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fi % ClI
Mahableshwarkar 2014a 43 152 42 153 521% 1.04 [0.63, 1.72]
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Total events 79 78
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e Rz = _ _ =g } | . } } ! .
:etiz;ogenenyl.l C:fl . ‘IZEiQOde7 g(_PD 308.37), 2=0% 01 02 05 1 > 5 10
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C

Vortioxetine Placebo QOdds Ratio Odds Ratio
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Mahableshwarkar 2014a 36 162 42 153 556% 0.82[0.49, 1.37] o
Mahableshwarkar 2014b 45 156 36 157 444% 1.36[0.82, 2.27] ] L]

Total {95% CI) 308 310 100.0% 1.06 [0.74, 1.52]
Total events 81 78
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e-Figure 3: Odds ratios (ORs) and 95% confidence intervals (ClIs) of the selected studies and the
pooled data, comparing the discontinuation rates for any reason, between the vortioxetine and placebo
groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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e-Figure 4: Odds ratios (ORs) and 95% confidence intervals (Cls) of the selected studies and the

pooled data, comparing the discontinuation rates due to adverse events (AEs), between vortioxetine and

placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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Abstract:

Objectives The aim of this study was to investigate the efficacy, tolerability, safety, and impact on
quality of life (QoL) and functional status of vortioxetine treatment for patients with generalized anxiety
disorder (GAD) by performing a meta-analysis of randomized controlled trials.

Design Systematic review and meta-analysis.

Data sources Data mining was conducted in January 2019 across PubMed, EMBASE, PsycINFO,
Cochrane Central Register of Controlled Trials Cochrane Library, Web of science, and ClinicalTrials.gov.
Eligibility criteria for selecting studies All published Randomized controlled trials (RCTs) which
assessed the effect of vortioxetine treatment for patients with GAD when compared with a placebo group
were included.

Data extraction and synthesis Relevant data was extracted and synthesized narratively. Results were
expressed as standardized mean differences (SMDs) or odds ratios (ORs) with 95% confidence intervals
(ClIs).

Results Our meta-analysis showed that multiple doses (2.5, 5, and 10 mg/day) of vortioxetine did not
significantly improve the response rates, compared to placebo (OR = 1.16, 95% CI=0.84—1.60, P=0.38; OR
=1.41, 95% CI=0.82-2.41, P=0.21; and OR = 1.05, 95% CI=0.76—1.46, P=0.75). Moreover, there was no
statistically significant difference regarding the remission rates, discontinuation for any reason rates,
discontinuation due to adverse events rates, Short Form 36 Health Survey scores, or Sheehan Disability
Scale scores between administration of multiple doses (2.5, 5, and 10 mg/day) of vortioxetine and placebo.
Conclusions Although our results suggest that vortioxetine did not improve the generalized anxiety
disorder symptoms and QoL and functional status impairment of patients with GAD, it was safe and well
tolerated. Clinicians should interpret and translate our data with caution, as the meta-analysis was based on

a limited number of randomized controlled trials.

Keywords: Multimodal therapy; Generalized anxiety disorder; Vortioxetine; Meta-analysis

Word count: 3548.

Strengths and limitations of this study

P This systematic review and meta-analysis provides evidence for the efficacy, tolerability, and safety of
vortioxetine in patients with generalized anxiety disorder

» Improvement of quality of life and functional status impairment were also evaluated to judge the
patients’ well-being of vortioxetine.

P Strong and reliable methodological and statistical procedures were applied.

P Due to the short-term follow-up in the evaluated studies, the long-term effect was not studied.
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Introduction

Generalized anxiety disorder (GAD) is a common, chronic, costly, and disabling mental disorder that is
marked by persistent anxiety and worry, and multiple psychological and physical symptoms.'-? It is also
characterized by various psychological and somatic complaints, such as autonomic arousal, restlessness,
fatigue, problems with concentration, irritability, and sleeplessness.' The estimated 1-year prevalence rate
of GAD is between 1.2% and 1.9%, and the lifetime prevalence is between 4.3% and 5.9%.%* Since most
patients are still affected for 6 to 12 years after diagnosis, GAD is usually considered a chronic disorder and
a major burden on the individual, their family, and health care services.>* Anxiety is a common
comorbidity of chronic medical diseases including actopic dermatitis, asthma, rheumatoid arthritis, lupus
and stroke. Anxiety has a negative impact on the quality of life of patients suffer from chronic diseases.>*

Vortioxetine is a multimodal antidepressant that was approved for the treatment of major depressive
disorder (MDD), by the US Food and Drug Administration (FDA) in September 2013. Vortioxetine’s
mechanism of action is related to its multimodal activity, which combines two pharmacological properties:
direct modulation of receptor activity and inhibition of the 5-HT transporter, and thereby with potential
benefits in the treatment of major depressive episode and, probably, GAD and anxiety disorders.” In
addition, vortioxetine cause significant increase in the hippocampal Brain Derived Neurotrophic Factors
levels as compared with selective serotonin reuptake inhibitors.® Several meta-analyses have proved the
efficacy of vortioxetine for the treatment of MDD.?!! A recent scientometric analysis reported the
popularity of vortioxetine is on the rising trend.'? Clinical trials evaluating its efficacy for the treatment of
GAD, with doses up to 10 mg/day, have also yielded some interesting findings.'3-'¢ Moreover, as
vortioxetine has been proven to be efficient in the treatment of MDD comorbid with GAD, it is possible
that it constitutes an effective treatment for GAD alone, as well.!?

Interestingly, the efficacy of vortioxetine therapy in reducing anxiety symptom severity in GAD is
summarized in two previous meta-analyses.'®!° Both reviews analyzed its efficacy only in terms of
symptom severity on the underlying continuous rating scales, and did not assess dichotomous response and
remission outcomes. However, a recent meta-analysis examined the efficacy of multiple doses of
vortioxetine in terms of dichotomous response outcomes, and the results showed no significant
improvement in the outcomes of treating GAD with vortioxetine compared to treating GAD with placebo.?°
The efficacy was only assessed using continuous rating scales or dichotomous response; thus, the authors
of these meta-analyses and of a relevant narrative review noted that a comprehensive summary of efficacy
data is missing. Further, both these reviews only provided an assessment of efficacy and safety outcomes,
and did not include outcomes of importance and patient-focused assessments, such as assessment of
functional impairment and quality of life (QoL). Currently there is growing interest in assessing the QoL
and functional status impairment in patients with psychological disorders.?!?? In addition, the importance of
including such assessments in evaluations of the influence of psychological disorders and their treatment, is
widely recognized.?>-2¢ Our previous network meta-analysis concluded that risperidone and aripiprazole

improved the QoL of patients with treatment-resistant depression.?’ Despite the growing interest in the
3
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field, studies addressing the impairment of QoL and functional status caused by anxiety disorders have
progressed slowly.?® Moreover, GAD is an important public mental health problem that causes poor QoL
and functional status impairment,?* with substantial impact on work and social roles.? Thus, the outcome
of post-treatment QoL assessments is recognized as an important measure of treatment efficacy for patients
with GAD.

The assessment of antianxiety therapy benefits on QoL and functional status impairment in patients
with GAD is becoming increasingly common in clinical studies, mainly because, both aspects are important
for the patients’ overall well-being and recovery. Currently, the direct effect of vortioxetine treatment on
QoL and functional status impairment in patients with GAD is unclear. Therefore, this meta-analysis was
conducted to provide a comprehensive estimate of the efficacy, safety, and improving QoL and functional

status impairment profiles of vortioxetine treatment of GAD.

Methods
All steps of this review were performed in strict accordance with the Cochrane Handbook for Systematic
Reviews of Interventions.’! The PRISMA statement guidelines were followed during the meta-analysis and

preparation of this review.*

Search strategy

As of January 2019, we searched PubMed, EMBASE, PsycINFO, Cochrane Central Register of Controlled
Trials (Cochrane Library), Web of science, and ClinicalTrials.gov (www.clinicaltrials.gov). Search terms
included “vortioxetine OR Lu AA21004” OR Brintellix’> AND “anxiety OR anxiety disorder OR anxiety
disorders OR mood disorder OR mood disorders.” No language or time restrictions were applied. Titles and
abstracts were screened by two independent reviewers, before full texts of potentially relevant articles were
retrieved for further evaluation. The decision to include a study was then made by two independent
reviewers (BQ and WQ), after full-text review. The reference lists of included articles were further hand-

searched to identify additional relevant articles.

Eligibility Criteria and Study Selection

We included all clinical trials meeting the following criteria: (a) randomized controlled trials

(RCTs) involving patients (=18 years old) primarily diagnosed with GAD, according to the criteria of the
Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR), and (b)
RCTs comparing outcomes in efficacy, QoL, and functional impairment between vortioxetine and placebo.
We excluded (a) retrospective and observational studies; (b) non-human studies; (c) theses and conference
abstracts; and (d) studies including patients that had any concurrent psychiatric disorders with GAD or any
prior history of psychiatric disorders, such as manic or hypomanic episodes, schizophrenia, or substance
use disorders. Eligibility screening was performed in two steps, each by two independent reviewers (BQ
and WGQG): (a) title and abstract screening for relevance to the study objective, and (b) full text screening for

4
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eligibility for a meta-analysis. Conflicts were resolved by the opinion of a third reviewer (MY).

Outcomes
Efficacy measures

Response was defined across studies as a 50% improvement of the Hamilton Anxiety Rating Scale (HAM-

A) total score from baseline to end point. Remission was defined as a HAM-A total score of <7 at the

study end point. The continuous measure of efficacy was the mean change from baseline in total scores on

the HAM-A, as defined by the individual study.

Safety and tolerability measures
Data on the discontinuation for any reason (tolerability) and the numbers of discontinuation due to adverse

events (AEs) (safety) were included in the analysis.

QoL and functioning measures

QoL can be assessed by study-designed questionnaires and disease-specific or generic instruments. These
instruments assess an individual’s physical, emotional, psychological, and social health.3*3* We selected
the Short Form 36 Health Survey (SF-36) 3 scores as the outcome indicator for QoL to preserve sufficient
homogeneity for meta-analysis, because this instrument is used to measure QoL for the GAD population in
many studies. And, studies were excluded if the QoL outcome was reported by the other rating scales. The
Sheehan Disability Scale (SDS),? a reliable, valid, brief, self-report scale that assesses disability in work,
social, and family life, is the only measure of functional impairment employed by the trials included in this

meta-analysis.

Data Extraction

Two independent reviewers (BQ and WG) extracted the following data from the included studies: (a)
baseline characteristics of enrolled patients, (b) general characteristics of the study design, (c) information
on efficacy, safety, tolerability, QoL, and functioning outcome. Data were summarized by one investigator
and checked by a second reviewer. Any discrepant data were, again, examined by a third reviewer (MY), to

ensure accurate data were obtained.

Risk of Bias Assessment

The risk of bias within each study was assessed by two independent reviewers (BQ and WQ) using the
Cochrane Risk of Bias assessment tool, as described in the Cochrane Handbook for Systematic Reviews of
Interventions 5.1.0.3! This tool classifies the studies as having low, unclear, or high risk of bias across six
domains: sequence generation, allocation concealment, blinding, missing data, selective reporting, and

other biases.
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Data Analysis

The meta-analysis was conducted using RevMan 5.3 software (Cochrane Collaboration, London, UK) and
Stata 13.0 software (StataCorp LP, College Station, TX, USA). Odds ratios (ORs) and 95% CIs were used
to assess binary outcomes, such as response and remission rates, as well as discontinuation for any reason
rates. In addition, we converted continuous data to standardized mean differences (SMDs) and 95% Cls.
The statistical heterogeneity among trials was measured by Q statistics and the I? test. Higher I values
indicate greater heterogeneity, with I? values of 25, 50, and 75% signifying mild, moderate, and high
heterogeneity, respectively. 3738 Based on heterogeneity, data were pooled to estimate the overall effect of
all the interventions by random-effect or fixed-effect modelling. Fixed-effect models assume that the
population effect sizes are the same for all studies. In contrast, random-effects model attempted to
generalize findings beyond the included studies by assuming that the selected studies are random samples
from a larger population.? Sensitivity analyses were performed to test the impact robustness of every single
study on the overall results. Publication bias could be assessed by visual inspection of a funnel plot, and the
Egger test was used to evaluate publication biases. However, according to Egger and colleagues, assessing
publication bias using the funnel plot-based methods is not reliable when fewer than 10 pooled studies are

used in the direct comparison.*?

Patient and public involvement

Patients or the public were not involved in the conceptualisation or carrying out of this research.

Results

Search results

We identified 94 references from the electronic literature search. After screening the titles and abstracts, 85
were excluded because they failed to meet the inclusion criteria. By reading the full text of the remaining
nine articles, five more were excluded: one study included patients with depression, one study focused on
vortioxetine in the prevention of relapse of GAD, another one constituted a conference abstract and did not
provide treatment outcomes, and two studies were eliminated because they were review articles.
Ultimately, only four studies that fully satisfied the pre-established inclusion criteria of this meta-analysis

were included (see e-Figure 1).13-16

Study Characteristics

Four included studies were published between 2012 and 2014 (Table 1).!3-1¢ The collective patient
population comprised 1074 individuals in the vortioxetine group and 613 individuals in the placebo group.
The administered doses of vortioxetine were 2.5, 5, and 10 mg/day. The mean age of participants ranged
from 36.8 to 45.3 years. All studies were characterized by a preponderance of female subjects, with

proportions ranging from 60 to 70%. The main characteristics of these studies are presented in Table 1.

6
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Study Quality

The risks of bias in each study is summarized in e-Figure 2. All studies claimed randomization and three
articles described the method of random sequence generation (random number table, computer generated).
Three trials provided information that allowed us to assess whether an adequate concealment of the
allocation procedure was used. All studies reported the blinding of participants. Therefore, all trials were

deemed to have a mild-to-moderate risk of bias.

Efficacy

In terms of response, a total of four studies were included in the analysis; the overall ORs observed for
groups treated with multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared to placebo were 1.16
(95% CI1=0.84-1.60, Z=0.89, P=0.38), 1.41 (95% CI=0.82-2.41, Z=1.25, P=0.21), and 1.05 (95% CI=0.76—
1.46, Z=0.32, P=0.75), respectively (Figure 1). The results showed that there was no statistically significant
difference in the response rates among the vortioxetine- and placebo groups. In addition, there was no
statistically significant difference for the remission rates in multiple doses (2.5, 5, and 10 mg/d) of

vortioxetine compared to placebo (Figure 2).

Pooled effect sizes for the mean change from baseline in total scores on the HAM-A are provided in Figure
3. The overall SMDs observed for the groups treated with multiple doses (2.5, 5, and 10 mg/d) of
vortioxetine compared to the placebo were -0.13 (95% CI=-0.29-0.03, Z=1.56, P=0.12), -0.15 (95% CI=-
0.48-0.18, Z=0.87, P=0.38), and -0.08 (95% CI=-0.24-0.08, Z=1.01, P=0.31), respectively. The results
also showed that there was no statistically significant difference in the mean change from baseline in total

scores on the HAM-A among the vortioxetine and placebo groups.

Tolerability and safety

No significant difference was observed between the vortioxetine and placebo groups in terms of the
likelihood of discontinuation for any reason (tolerability). The overall ORs observed for the groups treated
with multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared to the placebo-treated group were
1.03 (95% CI1=0.71-1.47, Z=0.14, P=0.89), 0.87 (95% CI=0.63-1.20, Z=0.87, P=0.38), and 1.06 (95%
CI=0.74-1.52, Z=0.32, P=0.75), respectively (e-Figure 3). Additionally, there was no statistically
significant difference in the discontinuation due to AEs (safety) between the groups treated with multiple

doses (2.5, 5, and 10 mg/day) of vortioxetine and the group treated with placebo (e-Figure 4).

Quality of life and functional status results
Three studies in this analysis reported SF-36 scores as the outcome measure of QoL. The overall SMDs of
groups treated with multiple doses (2.5, 5, and 10 mg/d) of vortioxetine compared to placebo were 0.12

(95% CI=-0.11-0.35, Z=1.04, P=0.30), 0.22 (95% CI=-0.12-0.56, Z=1.26, P=0.21), and 0.09 (95% CI=-

7
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0.14-0.32, Z=0.75, P=0.45), respectively (Figure 4). The results showed that there was no statistically
significant difference in SF-36 scores among the different groups. SDS scores were available for all four
studies included in this analysis. The overall SMDs for the groups treated with multiple doses (2.5, 5, and
10 mg/d) of vortioxetine compared to placebo were -0.11 (95% CI=-0.30-0.08, Z=1.09, P=0.28), -0.10
(95% CI=-0.27-0.06, Z=1.27, P=0.21), and -0.20 (95% CI=-0.39-0.00, Z=2.00, P=0.05), respectively
(Figure 5). The results showed that there was no statistically significant difference in SDS among the

different groups.

Publication bias

The Egger test showed no significant difference main outcomes, indicating no publication bias.

Discussion

In this meta-analysis of 4 randomized trials studying vortioxetine as a treatment for GAD, we found that
vortioxetine (2.5-, 5- and 10-mg once-daily doses) did not significantly improve GAD symptoms and
quality of life/ functional status compared to a placebo treatment. However, vortioxetine might be safe and
well tolerated in this patient population. Our findings have some clinical implications for comprehensively
understanding the risk—benefit profiles of vortioxetine treatment for GAD.

Our results are not consistent with those of the previous meta-analysis conducted by Pae et al, as that
study found that vortioxetine was significantly more effective than the placebo.!® In their study, they only
performed the analysis of mean change from baseline in total scores on the HAM-A, and included all
randomized subjects. However, our meta-analysis was separately conducted according to the doses of
vortioxetine, and we assessed the efficacy in terms of mean change from baseline in total scores on the
HAM-A, response rates, and remission rates. Doses of vortioxetine may be clinically important factors for
its efficacy in GAD patients. Thus, the results of our meta-analysis were more reliable and stable.
Moreover, a recent meta-analysis showed that there was no statistically significant difference regarding the
response rates among groups treated with either multiple doses (2.5, 5, and 10 mg/day) of vortioxetine or a
placebo.*! Furthermore, the results of our meta-analysis demonstrated no statistically significant difference
in the mean change from baseline in total scores on the HAM-A, remission rates, quality of life, and
functional status among the groups. Thus, the results of our meta-analysis were more comprehensive.

Several reasons for these outcomes may have contributed to the negative results. A previous analysis of
the Food and Drug Administration database concluded that negative results are commonly seen in
anxiolytic agents administered for the treatment of anxiety disorders, including GAD, where less than one-
half (48%) of the treatment arms were statistically superior to the placebo.*? In this case, all anxiolytic
agents included in the study are approved for GAD treatment in the United States, but only three out of
seven treatment arms were separated from the placebo. Moreover, the results some studies have found that
negative results'41% had a higher placebo response rate than those with positive results.!>* Although this

correlation has not been established in GAD, it is reasonable to speculate that an elevated placebo response
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could reduce the treatment effect. Unfortunately, because no positive control was included in our meta-
analysis, it is impossible to determine the lack-of-treatment effect. In addition, the racial diversity may have
introduced differences in response and remission rates; for example, the studied population of the trial that
showed negative results was racially diverse, whereas the population of the trial that showed positive
results was almost entirely Caucasian. Hence, the results of the STAR*D study demonstrate that non-
Caucasians were significantly less likely to achieve remission.** Furthermore, the mean baseline HAM-A
total scores in most of the included studies were relatively high (ranging from 24.5 to 27); inflated baseline
HAM-A total scores are a possible consequence of less stringent screening practices. Relative to placebo,
vortioxetine treatment, in doses of 10 and 20 mg, demonstrated significant improvement in depressive
symptoms, however, the RCTs that were studied, in accordance with those included in our meta-analysis,
used the optimal doses of 2.5-10 mg. Higher dosages, such as 20 mg or even more, would be more
beneficial in anxiety disorders, whereas lower dosages may unaffect anxiety symptoms. However, it is
unlikely that any single reason can explain the inconsistent results observed in the vortioxetine for GAD.

Although our meta-analysis did not demonstrate a statistically significant anxiolytic effect of
vortioxetine, it did provide information regarding drug tolerability. Our study found that there was no
statistically significant difference for the discontinuation for any reason rates and discontinuation due to
AEs rates among groups receiving either multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared
to placebo, which is similar to the findings of a previous meta-analysis.>!'® Thus, the vortioxetine doses
were well tolerated, and were associated with similar discontinuation for any reason rates and
discontinuation due to AEs rates when compared to the placebo.

GAD is associated with significant functional impairment in many areas, including social, occupational,
and mental consequences; and when combined with physical impairment, together they influence QoL. The
effectiveness of GAD treatment for improving QoL and functional outcomes is potentially confounded by
the bidirectional relationship of anxiety symptoms and QoL/functional impairment. This is the first meta-
analysis to report prospective assessment of QoL/functional status impairment in patients with GAD.
Unfortunately, our meta-analysis of randomized controlled trials with GAD patients showed no significant
improvement in the aforementioned aspects after vortioxetine treatment compared to after treatment with
the placebo. Our results are not consistent with those of a previous meta-analysis of the effect of
vortioxetine treatment on overall functioning in patients with MDD.*’ The meta-analysis, conducted by
Florea et al, demonstrated that vortioxetine, in doses of 5-20 mg for 6/8 weeks, improved overall
functioning in patients with MDD. Relative to placebo, vortioxetine treatment, in doses of 10 and 20 mg,
demonstrated significant improvement in SDS total score and functional remission. However, the RCTs
that were studied, in accordance with those included in our meta-analysis, used the optimal doses of 2.5-10
mg. Thus, the reason for the lack of congruence between these two meta-analyses may be the difference in
the optimal doses. Meanwhile, a recent meta-analysis of vortioxetine in working patients with GAD,*
showed that vortioxetine benefits adult patients who are working and/or pursuing an education. Thus,

future research should be directed to provide more RCTs, specifically targeted to individuals with GAD, in
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order to assess the efficacy of vortioxetine in a larger sample, as well as to define the best therapeutic
dosage.

The results of our meta-analysis should be interpreted in light of the following potential limitations.
First, we included only four RCTs, which may have influenced the reliability of the results. Second, the
duration of each trial included in our meta-analysis was 8 weeks; this is an important issue because GAD
patients typically require long-term pharmacological treatment. We found only one study focusing on long-
term relapse prevention, which showed no significant improvement of relapse prevention effect after long-
term (maintenance) vortioxetine treatment for GAD compared to placebo.*’ Furthermore, the systematic
review, conducted by Perna et al, indicated that although some recent data support the long-term efficacy of
vortioxetine for GAD and showed a favorable tolerability profile, the conflicting short-term studies and
limited clinical experience recommend its use only as second-line therapy.*® In addition, owing to a limited
number of studies included in our meta-analysis, we did not compare the onset time between the groups
treated with multiple doses of vortioxetine and placebo. Finally, all the included trials were supported by
the Takeda Pharmaceutical Company Ltd. as part of a joint clinical development program with H.

Lundbeck A/S, which may have also influenced the results.

Conclusions

In summary, GAD is an illness that is characterized not only by severe anxiety symptoms, but also by
diminished functioning and QoL. The challenge for interventions is not only to achieve improvement of
symptoms, but also to enhance patients’ functioning ability and QoL. Our comprehensive evaluation of
efficacy, safety, and impact on QoL provides a critical insight that may be useful for clinicians attempting
to thoroughly understand the risk—benefit profiles of vortioxetine treatment for GAD. Vortioxetine did not
significantly improve GAD symptoms and QoL as compared to the placebo; nevertheless, it was safe and
well tolerated in this patient population. However, our results should be interpreted and translated into

clinical practice with caution, owing to the limited number of RCTs included in the present meta-analysis.
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1

2

3

4
Table 1. Description of included studies.

6Study Patients n Age (mean, SD) Sex (Male, Interventions Duration Key inclusion
7 n, %) (weeks) criteria for GAD
gBidzan et al. (2012) 13 T: 150; T:45.0 (14.1); T:47 (31.3); T: vtx (5 mg/d); 8 DSM-IV-TR,
9 C: 151 C:45.3(13.5) C: 58 (38.4) C: placebo HAM-A >20
1ahableshwarkar et al. T: 152, 152; T: 40.8 (13.8)’ T: 49 (32.2), T: vtx 2.5 mg/d, 8 DSM-IV-TR,
142014a) 4 C: 153 43.3 (15.0); 56 (36.8); vtx 10 mg/d; HAM-A >20
12 C:39.5(13.5) C:48 (31.4) C: placebo

1 ahableshwarkar et al. T: 156, 156, 156; T:39.2 (11.90), T: 47 (30.1), T: vtx 2.5 mg/d, 8 DSM-IV-TR,
1£2014b) 15 C: 157 37.7 (11.96), 56 (35.9), vtx 5 mg/d, HAM-A >20
15 39.8 (12.33); 51 (32.7); vtx 10 mg/d;

1 C:36.8 (12.12) C:55(39) C: placebo

%othschild etal. (2012) 6 T: 152; T: 41.0 (14.05); T:49 (32.2); T: vtx 5 mg/d; 8 DSM-IV-TR,

7 C: 152 C:41.4(1281)  C:55(36.2) C: placebo HAM-A >20

8
19

Note: T, Treatment group; C, Control group; mg/d, mg/day; GAD, Generalized anxiety disorder; DSM-IV-TR,

20 Diagnostic and Statistical Manual of Mental Disorders, 4th edition Text Revision; HAM-A, Hamilton Anxiety

21 Rating; vtx, Vortioxetine.

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

17



oNOYTULT D WN =

BMJ Open

Figure legends

Figure 1: Odds ratios (ORs) and 95% confidence intervals (CIs) of the individual studies and the
pooled data, comparing the response rates between the vortioxetine-treated and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 2: Odds ratios (ORs) and 95% confidence intervals (Cls) of the individual studies and the
pooled data, comparing the remission rates between the vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 3: Standardized mean differences (SMDs) and 95% confidence intervals (CIs) of the individual
studies and the pooled data, comparing the mean change from baseline in total scores on the HAM-A,
between the vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 4: Standardized mean differences (SMDs) and 95% confidence intervals (Cls) of the individual
studies and the pooled data, comparing the Short Form 36 Health Survey (SF-36) scores between the
vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 5: Standardized mean differences (SMDs) and 95% confidence intervals (ClIs) of the individual
studies and the pooled data, comparing the Shechan Disability Scale (SDS) scores between the
vortioxetine and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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e-Figure 1: Search flow for the trial identification and selection process.
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e-Figure 3: Odds ratios (ORs) and 95% confidence intervals (CIs) of the selected studies and the
pooled data, comparing the discontinuation rates for any reason, between the vortioxetine and placebo
groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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e-Figure 4: Odds ratios (ORs) and 95% confidence intervals (CIs) of the selected studies and the

pooled data, comparing the discontinuation rates due to adverse events (AEs), between vortioxetine and

placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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Abstract:

Objectives The aim of this study was to investigate the efficacy, tolerability, safety, and impact on
quality of life (QoL) and functional status of vortioxetine treatment for patients with generalized anxiety
disorder (GAD) by performing a meta-analysis of randomized controlled trials.

Design Systematic review and meta-analysis.

Data sources Data mining was conducted in January 2019 across PubMed, EMBASE, PsycINFO,
Cochrane Central Register of Controlled Trials Cochrane Library, Web of science, and ClinicalTrials.gov.
Eligibility criteria for selecting studies All published Randomized controlled trials (RCTs) which
assessed the effect of vortioxetine treatment for patients with GAD when compared with a placebo group
were included.

Data extraction and synthesis Relevant data was extracted and synthesized narratively. Results were
expressed as standardized mean differences (SMDs) or odds ratios (ORs) with 95% confidence intervals
(ClIs).

Results Our meta-analysis showed that multiple doses (2.5, 5, and 10 mg/day) of vortioxetine did not
significantly improve the response rates, compared to placebo (OR = 1.16, 95% CI=0.84—1.60, P=0.38; OR
=1.41, 95% CI=0.82-2.41, P=0.21; and OR = 1.05, 95% CI=0.76—1.46, P=0.75). Moreover, there was no
statistically significant difference regarding the remission rates, discontinuation for any reason rates,
discontinuation due to adverse events rates, Short Form 36 Health Survey scores, or Sheehan Disability
Scale scores between administration of multiple doses (2.5, 5, and 10 mg/day) of vortioxetine and placebo.
Conclusions Although our results suggest that vortioxetine did not improve the generalized anxiety
disorder symptoms, QoL and functional status impairment of patients with GAD, it was safe and well
tolerated. Clinicians should interpret and translate our data with caution, as the meta-analysis was based on

a limited number of randomized controlled trials.

Keywords: Multimodal therapy; Generalized anxiety disorder; Vortioxetine; Meta-analysis

Word count: 3548.

Strengths and limitations of this study

P This systematic review and meta-analysis provides evidence for the efficacy, tolerability, and safety of
vortioxetine in treatment of patients with generalized anxiety disorder

» Improvement of quality of life and functional status impairment were also evaluated to judge the
patients’ well-being of vortioxetine.

P Strong and reliable methodological and statistical procedures were applied.

P Due to the short-term follow-up in the evaluated studies, the long-term effect was not studied.
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Introduction

Generalized anxiety disorder (GAD) is a common, chronic, costly, and disabling mental disorder which is
marked by persistent anxiety and worry, and multiple psychological and physical symptoms.'-? It is also
characterized by various psychological and somatic complaints, such as autonomic arousal, restlessness,
fatigue, problems with concentration, irritability, and sleeplessness.' The estimated 1-year prevalence rate
of GAD is between 1.2% and 1.9%, and the lifetime prevalence is between 4.3% and 5.9%.%* Since most
patients are still affected for 6 to 12 years after diagnosis, GAD is usually considered a chronic disorder and
a major burden on the individual, their family, and health care services.>* Anxiety is a common
comorbidity of chronic medical diseases including actopic dermatitis, asthma, rheumatoid arthritis, lupus
and stroke. Anxiety has a negative impact on the quality of life of patients suffer from chronic diseases.>*

Vortioxetine is a multimodal antidepressant that was approved for the treatment of major depressive
disorder (MDD), by the US Food and Drug Administration (FDA) in September 2013. Vortioxetine’s
mechanism of action is related to its multimodal activity, which combines two pharmacological properties:
direct modulation of receptor activity and inhibition of the 5-HT transporter, and thereby with potential
benefits in the treatment of major depressive episode and, probably, GAD and anxiety disorders.” In
addition, vortioxetine cause significant increase in the hippocampal Brain Derived Neurotrophic Factors
levels as compared with selective serotonin reuptake inhibitors.® Several meta-analyses have proved the
efficacy of vortioxetine in treatment of MDD.>!!' A recent scientometric analysis reported that the
popularity of vortioxetine is rising.!> Clinical trials evaluating its efficacy for the treatment of GAD, with
doses up to 10 mg/day, have also yielded some interesting findings.!3-'¢ Moreover, as vortioxetine has been
proven to be efficient in the treatment of MDD comorbid with GAD, it is possible that it constitutes an
effective treatment for GAD alone, as well.!”

Interestingly, the efficacy of vortioxetine therapy in reducing anxiety symptom severity in GAD is
summarized in two previous meta-analyses.'®!° Both reviews analyzed its efficacy only in terms of
symptom severity on the underlying continuous rating scales, and did not assess dichotomous outcomes of
response and remission rates. However, a recent meta-analysis examined the efficacy of multiple doses of
vortioxetine in terms of dichotomous response outcomes, and the results showed no significant
improvement in the outcomes of treating GAD with vortioxetine compared to treating GAD with placebo.?°
The efficacy was only assessed using continuous rating scales or dichotomous response; thus, the authors
of these meta-analyses and of a relevant narrative review noted that a comprehensive summary of efficacy
data is missing. Further, both these reviews only provided an assessment of efficacy and safety outcomes,
and did not include important outcomes of patient-focused assessments, such as assessment of functional
impairment and quality of life (QoL). Currently there is growing interest in assessing the QoL and
functional status impairment in patients with psychological disorders.?!-?? In addition, the importance of
including such assessments in evaluations of the influence of psychological disorders and their treatment, is
widely recognized.?>2¢ Our previous network meta-analysis concluded that risperidone and aripiprazole

improved the QoL of patients with treatment-resistant depression.?’ Despite the growing interest in the
3
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field, studies addressing the impairment of QoL and functional status caused by anxiety disorders have
progressed slowly.?® Moreover, GAD is an important public mental health problem that causes poor QoL
and functional status impairment,?* with substantial impact on work and social roles.? Thus, the outcome
of post-treatment QoL assessments is recognized as an important measure of treatment efficacy for patients
with GAD.

The assessment of antianxiety therapy benefits on QoL and functional status impairment in patients
with GAD is becoming increasingly common in clinical studies, mainly because, both aspects are important
for the patients’ overall well-being and recovery. Currently, the direct effect of vortioxetine treatment on
QoL and functional status impairment in patients with GAD is unclear. Therefore, this meta-analysis was
conducted to provide a comprehensive estimate of the efficacy, safety, and improving QoL and functional

status impairment profiles of vortioxetine in treatment of GAD.

Methods
All steps of this review were performed in strict accordance with the Cochrane Handbook for Systematic
Reviews of Interventions.’! The PRISMA statement guidelines were followed during the meta-analysis and

preparation of this review.*

Search strategy

As of January 2019, we searched PubMed, EMBASE, PsycINFO, Cochrane Central Register of Controlled
Trials (Cochrane Library), Web of science, and ClinicalTrials.gov (www.clinicaltrials.gov). Search terms
included “vortioxetine OR Lu AA21004” OR Brintellix’> AND “anxiety OR anxiety disorder OR anxiety
disorders OR mood disorder OR mood disorders.” (Supplementary Table 1) No language or time
restrictions were applied. Titles and abstracts were screened by two independent reviewers, before full texts
of potentially relevant articles were retrieved for further evaluation. The decision to include a study was
then made by two independent reviewers (BQ and WG), after full-text review. The reference lists of

included articles were further hand-searched to identify additional relevant articles.

Eligibility Criteria and Study Selection

We included all clinical trials meeting the following criteria: (a) randomized controlled trials

(RCTs) involving patients (=18 years old) primarily diagnosed with GAD, according to the criteria of the
Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR), and (b)
RCTs comparing outcomes in efficacy, QoL, and functional impairment between vortioxetine and placebo.
We excluded (a) retrospective and observational studies; (b) non-human studies; (c) theses and conference
abstracts; and (d) studies including patients that had any concurrent psychiatric disorders with GAD or any
prior history of psychiatric disorders, such as manic or hypomanic episodes, schizophrenia, or substance
use disorders. Eligibility screening was performed in two steps, each by two independent reviewers (BQ
and WGQG): (a) title and abstract screening for relevance to the study objective, and (b) full text screening for

4
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eligibility for a meta-analysis. Conflicts were resolved by the opinion of a third reviewer (MY).

Outcomes
Efficacy measures

Response was defined across studies as a 50% improvement of the Hamilton Anxiety Rating Scale (HAM-

A) total score from baseline to end point. Remission was defined as a HAM-A total score of <7 at the

study end point. The continuous measure of efficacy was the mean change from baseline in total scores on

the HAM-A, as defined by the individual study.

Safety and tolerability measures
Data on the discontinuation for any reason (tolerability) and the numbers of discontinuation due to adverse

events (AEs) (safety) were included in the analysis.

QoL and functioning measures

QoL can be assessed by study-designed questionnaires and disease-specific or generic instruments. These
instruments assess an individual’s physical, emotional, psychological, and social health.3*3* We selected
the Short Form 36 Health Survey (SF-36) 3 scores as the outcome indicator for QoL to preserve sufficient
homogeneity for meta-analysis, because this instrument is used to measure QoL for the GAD population in
many studies. Studies were excluded if the QoL outcome was reported by the other rating scales. The
Sheehan Disability Scale (SDS),? a reliable, valid, brief, self-report scale that assesses disability in work,
social, and family life, is the only measure of functional impairment employed by the trials included in this

meta-analysis.

Data Extraction

Two independent reviewers (BQ and WG) extracted the following data from the included studies: (a)
baseline characteristics of enrolled patients, (b) general characteristics of the study design, (c) information
on efficacy, safety, tolerability, QoL, and functioning outcome. Data were summarized by one investigator
and checked by a second reviewer. Any discrepant data were, again, examined by a third reviewer (MY), to

ensure accurate data were obtained.

Risk of Bias Assessment

The risk of bias within each study was assessed by two independent reviewers (BQ and WQ) using the
Cochrane Risk of Bias assessment tool, as described in the Cochrane Handbook for Systematic Reviews of
Interventions 5.1.0.3! This tool classifies the studies as having low, unclear, or high risk of bias across six
domains: sequence generation, allocation concealment, blinding, missing data, selective reporting, and

other biases.
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Data Analysis

The meta-analysis was conducted using RevMan 5.3 software (Cochrane Collaboration, London, UK) and
Stata 13.0 software (StataCorp LP, College Station, TX, USA). Odds ratios (ORs) and 95% CIs were used
to assess binary outcomes, such as response, remission rates, as well as discontinuation for any reason
rates. In addition, we converted continuous data to standardized mean differences (SMDs) and 95% Cls.
The statistical heterogeneity among trials was measured by Q statistics and the I? test. Higher I values
indicate greater heterogeneity, with I? values of 25, 50, and 75% signifying mild, moderate, and high
heterogeneity, respectively. 3738 Based on heterogeneity, data were pooled to estimate the overall effect of
all the interventions by random-effect or fixed-effect modelling. Fixed-effect models assume that the
population effect sizes are the same for all studies. In contrast, random-effects model attempted to
generalize findings beyond the included studies by assuming that the selected studies are random samples
from a larger population.? Sensitivity analyses were performed to test the impact robustness of every single
study on the overall results. Publication bias could be assessed by visual inspection of a funnel plot, and the
Egger test was also used to evaluate publication biases. However, according to Egger and colleagues,
assessing publication bias using the funnel plot-based methods is not reliable when fewer than 10 pooled

studies are used in the direct comparison.*’

Patient and public involvement

Patients or the public were not involved in the conceptualisation or carrying out of this research.

Results

Search results

We identified 94 references from the electronic literature search. After screening the titles and abstracts, 85
were excluded because they failed to meet the inclusion criteria. By reading the full text of the remaining
nine articles, five more were excluded: one study included patients with depression, one study focused on
vortioxetine in the prevention of relapse of GAD, another one constituted a conference abstract and did not
provide treatment outcomes, and two studies were eliminated because they were review articles.
Ultimately, only four studies that fully satisfied the pre-established inclusion criteria of this meta-analysis

were included (see Supplementary Figure 1).13-16

Study Characteristics

Four included studies were published between 2012 and 2014 (Table 1).!3-1¢ The collective patient
population comprised 1074 individuals in the vortioxetine group and 613 individuals in the placebo group.
The administered doses of vortioxetine were 2.5, 5, and 10 mg/day. The mean age of participants ranged
from 36.8 to 45.3 years. All studies were characterized by a preponderance of female subjects, with

proportions ranging from 60 to 70%. The main characteristics of these studies are presented in Table 1.

6
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Study Quality

The risks of bias in each study is summarized in Supplementary Figure 2. All studies claimed
randomization and three articles described the method of random sequence generation (random number
table, computer generated). Three trials provided information that allowed us to assess whether an adequate
concealment of the allocation procedure was used. All studies reported the blinding of participants.

Therefore, all trials were deemed to have a mild-to-moderate risk of bias.

Efficacy

In terms of response, a total of four studies were included in the analysis; the overall ORs observed for
groups treated with multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared to placebo were 1.16
(95% CI1=0.84-1.60, Z=0.89, P=0.38), 1.41 (95% CI=0.82-2.41, Z=1.25, P=0.21), and 1.05 (95% CI=0.76—
1.46, Z=0.32, P=0.75), respectively (Figure 1). The results showed that there was no statistically significant
difference in the response rates among the vortioxetine- and placebo groups. In addition, there was no
statistically significant difference for the remission rates in multiple doses (2.5, 5, and 10 mg/d) of

vortioxetine compared to placebo (Figure 2).

Pooled effect sizes for the mean change from baseline in total scores on the HAM-A are provided in Figure
3. The overall SMDs observed for the groups treated with multiple doses (2.5, 5, and 10 mg/d) of
vortioxetine compared to the placebo were -0.13 (95% CI=-0.29-0.03, Z=1.56, P=0.12), -0.15 (95% CI=-
0.48-0.18, Z=0.87, P=0.38), and -0.08 (95% CI=-0.24-0.08, Z=1.01, P=0.31), respectively. The results
also showed that there was no statistically significant difference in the mean change from baseline in total

scores on the HAM-A among the vortioxetine and placebo groups.

Tolerability and safety

No significant difference was observed between the vortioxetine and placebo groups in terms of the
likelihood of discontinuation for any reason (tolerability). The overall ORs observed for the groups treated
with multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared to the placebo-treated group were
1.03 (95% CI1=0.71-1.47, Z=0.14, P=0.89), 0.87 (95% CI=0.63-1.20, Z=0.87, P=0.38), and 1.06 (95%
CI=0.74-1.52, 7Z=0.32, P=0.75), respectively (Supplementary Figure 3). Additionally, there was no
statistically significant difference in the discontinuation due to AEs (safety) between the groups treated
with multiple doses (2.5, 5, and 10 mg/day) of vortioxetine and the group treated with placebo
(Supplementary Figure 4).

Quality of life and functional status results
Three studies in this analysis reported SF-36 scores as the outcome measure of QoL. The overall SMDs of

groups treated with multiple doses (2.5, 5, and 10 mg/d) of vortioxetine compared to placebo were 0.12
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(95% CI=-0.11-0.35, Z=1.04, P=0.30), 0.22 (95% CI=-0.12-0.56, Z=1.26, P=0.21), and 0.09 (95% CI=-
0.14-0.32, Z=0.75, P=0.45), respectively (Figure 4). The results showed that there was no statistically
significant difference in SF-36 scores among the different groups. SDS scores were available for all four
studies included in this analysis. The overall SMDs for the groups treated with multiple doses (2.5, 5, and
10 mg/d) of vortioxetine compared to placebo were -0.11 (95% CI=-0.30-0.08, Z=1.09, P=0.28), -0.10
(95% CI=-0.27-0.06, Z=1.27, P=0.21), and -0.20 (95% CI=-0.39-0.00, Z=2.00, P=0.05), respectively
(Figure 5). The results showed that there was no statistically significant difference in SDS among the

different groups.

Publication bias

The Egger test showed no significant difference main outcomes, indicating no publication bias.

Discussion

In this meta-analysis of 4 randomized trials studying vortioxetine as a treatment for GAD, we found that
vortioxetine (2.5-, 5- and 10-mg once-daily doses) did not significantly improve GAD symptoms, quality of
life and functional status compared to a placebo treatment. However, vortioxetine might be safe and well
tolerated in this patient population. Our findings have some clinical implications for comprehensively
understanding the risk—benefit profiles of vortioxetine treatment for GAD.

Our results are not consistent with those of the previous meta-analysis conducted by Pae et al, as that
study found that vortioxetine was significantly more effective than the placebo.!® In their study, they only
performed the analysis of mean change from baseline in total scores on the HAM-A, and included all
randomized subjects. However, our meta-analysis was separately conducted according to the doses of
vortioxetine, and we assessed the efficacy in terms of mean change from baseline in total scores on the
HAM-A, response rates, and remission rates. Doses of vortioxetine may be clinically important factors for
its efficacy in GAD patients. Thus, the results of our meta-analysis were more reliable and stable.
Moreover, a recent meta-analysis showed that there was no statistically significant difference regarding the
response rates among groups treated with either multiple doses (2.5, 5, and 10 mg/day) of vortioxetine or a
placebo.*! Furthermore, the results of our meta-analysis demonstrated no statistically significant difference
in the mean change from baseline in total scores on the HAM-A, remission rates, quality of life, and
functional status among the groups. Thus, the results of our meta-analysis were more comprehensive.

Several reasons for these outcomes may have contributed to the negative results. A previous analysis of
the Food and Drug Administration database concluded that negative results were commonly seen in
anxiolytic agents administered for the treatment of anxiety disorders, including GAD, where less than one-
half (48%) of the treatment arms were statistically superior to the placebo.*? In this case, all anxiolytic
agents included in the study are approved for GAD treatment in the United States, but only three out of
seven treatment arms were separated from the placebo. Moreover, the results some studies have found that

negative results'#® had a higher placebo response rate than those with positive results.!># Although this
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correlation has not been established in GAD, it is reasonable to speculate that an elevated placebo response
could reduce the treatment effect. Unfortunately, because no positive control was included in our meta-
analysis, it is impossible to determine the lack-of-treatment effect. In addition, the racial diversity may have
introduced differences in response and remission rates; for example, the studied population of the trial that
showed negative results was racially diverse, whereas the population of the trial that showed positive
results was almost entirely Caucasian. Hence, the results of the STAR*D study demonstrate that non-
Caucasians were significantly less likely to achieve remission.** Furthermore, the mean baseline HAM-A
total scores in most of the included studies were relatively high (ranging from 24.5 to 27); inflated baseline
HAM-A total scores are a possible consequence of less stringent screening practices. Relative to placebo,
vortioxetine treatment, in doses of 10 and 20 mg, demonstrated significant improvement in depressive
symptoms, however, the RCTs that were studied, in accordance with those included in our meta-analysis,
used the optimal doses of 2.5-10 mg. Higher dosages, such as 20 mg or even more, would be more
beneficial in anxiety disorders, whereas lower dosages may unaffect anxiety symptoms. However, it is
unlikely that any single reason can explain the inconsistent results observed in the vortioxetine for GAD.

Although our meta-analysis did not demonstrate a statistically significant anxiolytic effect of
vortioxetine, it did provide information regarding drug tolerability. Our study found that there was no
statistically significant difference for the discontinuation for any reason rates and discontinuation due to
AEs rates among groups receiving either multiple doses (2.5, 5, and 10 mg/day) of vortioxetine compared
to placebo, which is similar to the findings of a previous meta-analysis.>!'® Thus, the vortioxetine doses
were well tolerated, and were associated with similar discontinuation for any reason rates and
discontinuation due to AEs rates when compared to the placebo.

GAD is associated with significant functional impairment in many areas, including social, occupational,
and mental consequences; and when combined with physical impairment, together they influence QoL. The
effectiveness of GAD treatment for improving QoL and functional outcomes is potentially confounded by
the bidirectional relationship of anxiety symptoms and QoL/functional impairment. This is the first meta-
analysis to report prospective assessment of QoL/functional status impairment for vortioxetine in treatment
of patients with GAD. Unfortunately, our meta-analysis of RCTs with GAD patients showed no significant
improvement in the aforementioned aspects after vortioxetine treatment compared to after treatment with
the placebo. Our results are not consistent with those of a previous meta-analysis of the effect of
vortioxetine treatment on overall functioning in patients with MDD.* The meta-analysis, conducted by
Florea et al, demonstrated that vortioxetine, in doses of 5-20 mg for 6/8 weeks, improved overall
functioning in patients with MDD. Relative to placebo, vortioxetine treatment, in doses of 10 and 20 mg,
demonstrated significant improvement in SDS total score and functional remission. However, the RCTs
that were studied, in accordance with those included in our meta-analysis, used the optimal doses of 2.5-10
mg. Thus, the reason for the lack of congruence between these two meta-analyses may be the difference in
the optimal doses. Meanwhile, a recent meta-analysis of vortioxetine in working patients with GAD,*

showed that vortioxetine benefits adult patients who are working and/or pursuing an education. Thus,
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future research should be directed to provide more RCTs, specifically targeted to individuals with GAD, in
order to assess the efficacy of vortioxetine in a larger sample, as well as to define the best therapeutic
dosage.

The results of our meta-analysis should be interpreted in light of the following potential limitations.
First, we included only four RCTs, which may have influenced the reliability of the results. Second, the
duration of each trial included in our meta-analysis was 8 weeks; this is an important issue because GAD
patients typically require long-term pharmacological treatment. We found only one study focusing on long-
term relapse prevention, which showed no significant improvement of relapse prevention effect after long-
term (maintenance) vortioxetine treatment for GAD compared to placebo.*’ Furthermore, the systematic
review, conducted by Perna et al, indicated that although some recent data support the long-term efficacy of
vortioxetine for GAD and showed a favorable tolerability profile, the conflicting short-term studies and
limited clinical experience recommend its use only as second-line therapy.*® In addition, owing to a limited
number of studies included in our meta-analysis, we did not compare the onset time between the groups
treated with multiple doses of vortioxetine and placebo. Finally, all the included trials were supported by
the Takeda Pharmaceutical Company Ltd. as part of a joint clinical development program with H.

Lundbeck A/S, which may have also influenced the results.

Conclusions

In summary, GAD is an illness that is characterized not only by severe anxiety symptoms, but also by
diminished functioning and QoL. The challenge for interventions is not only to achieve improvement of
symptoms, but also to enhance patients’ functioning ability and QoL. Our comprehensive evaluation of
efficacy, safety, and impact on QoL provides a critical insight that may be useful for clinicians attempting
to thoroughly understand the risk—benefit profiles of vortioxetine treatment for GAD. Vortioxetine did not
significantly improve GAD symptoms and QoL as compared to the placebo; nevertheless, it was safe and
well tolerated in this patient population. However, our results should be interpreted and translated into

clinical practice with caution, owing to the limited number of RCTs included in the present meta-analysis.
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1

2

3
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Table 1. Description of included studies.

6Study Patients n Age (mean, SD) Sex (Male, Interventions Duration Key inclusion
7 n, %) (weeks) criteria for GAD
gBidzan et al. (2012) 13 T: 150; T:45.0 (14.1); T:47 (31.3); T: vtx (5 mg/d); 8 DSM-IV-TR,
9 C: 151 C:45.3(13.5) C: 58 (38.4) C: placebo HAM-A >20
1ahableshwarkar et al. T: 152, 152; T: 40.8 (13.8)’ T: 49 (32.2), T: vtx 2.5 mg/d, 8 DSM-IV-TR,
142014a) 4 C: 153 43.3 (15.0); 56 (36.8); vtx 10 mg/d; HAM-A >20
12 C:39.5(13.5) C:48 (31.4) C: placebo

1 ahableshwarkar et al. T: 156, 156, 156; T:39.2 (11.90), T: 47 (30.1), T: vtx 2.5 mg/d, 8 DSM-IV-TR,
1£2014b) 15 C: 157 37.7 (11.96), 56 (35.9), vtx 5 mg/d, HAM-A >20
15 39.8 (12.33); 51 (32.7); vtx 10 mg/d;

1 C:36.8 (12.12) C:55(39) C: placebo

%othschild etal. (2012) 6 T: 152; T: 41.0 (14.05); T:49 (32.2); T: vtx 5 mg/d; 8 DSM-IV-TR,

7 C: 152 C:41.4(1281)  C:55(36.2) C: placebo HAM-A >20

8
19

Note: T, Treatment group; C, Control group; mg/d, mg/day; GAD, Generalized anxiety disorder; DSM-IV-TR,

20 Diagnostic and Statistical Manual of Mental Disorders, 4th edition Text Revision; HAM-A, Hamilton Anxiety

21 Rating; vtx, Vortioxetine.

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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Figure legends

Figure 1: Odds ratios (ORs) and 95% confidence intervals (CIs) of the individual studies and the
pooled data, comparing the response rates between the vortioxetine-treated and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 2: Odds ratios (ORs) and 95% confidence intervals (Cls) of the individual studies and the
pooled data, comparing the remission rates between the vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 3: Standardized mean differences (SMDs) and 95% confidence intervals (CIs) of the individual
studies and the pooled data, comparing the mean change from baseline in total scores on the HAM-A,
between the vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 4: Standardized mean differences (SMDs) and 95% confidence intervals (Cls) of the individual
studies and the pooled data, comparing the Short Form 36 Health Survey (SF-36) scores between the
vortioxetine- and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)
10-mg/day vortioxetine versus placebo.

Figure 5: Standardized mean differences (SMDs) and 95% confidence intervals (ClIs) of the individual
studies and the pooled data, comparing the Shechan Disability Scale (SDS) scores between the
vortioxetine and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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Vortioxetine Placebo] Odds Ratio Odds Ratio

oNOYTULT D WN =

Mahableshwarkar 2014a 67 144 62 148 47.7% 1.21[0.76, 1.92]
9 Mahableshwarkar 2014b 69 154 65 154 52.3% 1.11[0.71,1.74]

10 Total (35% CI) 298 302 100.0% 1.16 [0.84, 1.60]
-I -I Total events 136 127

Heterogeneity: Chi* = 0.06, df =1 (P = 0.80); I’ =0%
12 Test for overall effect: Z = 0.89 (P = 0.38)

05 0.7 1 15 2
Favours [Placebo] Favours [Vortioxetine]

Vortioxetine Placebo Odds Ratio Odds Ratio
15 r I Even Total Events Total Weight IV, Random % Cl IV, Random, 95% CI
16 Bidzan 2012 92 149 59 148 33.2% 2.43[1.53, 3.88] —
Mahableshwarkar 2014b 63 148 65 154 33.5% 1.01[0.64, 1.60] —
17 Rothschild 2012 7 145 72 144 33.3% 1.13[0.71, 1.80] T

1 8 Total (95% CI) 442 446 100.0% 1.41[0.82, 2.41] “"
19 Total events 232 196

Heterogeneity: Tau? = 0.17; Chi* = 8.13, df =2 (P = 0.02); I* = 75%
20 Test for overall effect: Z = 1.25 (P = 0.21)

0.2 05 1 2 5 10
Favours [Placebo] Favours [Vortioxetine]

o4
o

Experimental Control Odds Ratio Odds Ratio
i M-H, Fix % Cl M-H, Fix Y

Mahableshwarkar 2014a 61 146 62 148 50.0% 1.00 [0.63, 1.58]
24 Mahableshwarkar 2014b 69 154 65 154 50.0% 1.11[0.71, 1.74]

Total (95% CI) 300 302 100.0% 1.05 [0.76, 1.46]
26 Total events 130 127

Heterogeneity: Chi* = 0.11, df =1 (P =0.74); I = 0%
27 Test for overall effect: Z=0.32 (P = 0.75)

0.5 0.7 1 15 2
Favours [experimental] Favours [control]

Figure 1
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Vortioxetine Placebo] Odds Ratio Odds Ratio

r r M-H. Fix % Cl M-H, Fix % Cl
Mahableshwarkar 2014a 31 144 32 148 47.7% 0.99 [0.57, 1.74]
Mahableshwarkar 2014b 31 164 34 154 52.3% 0.89 [0.51, 1.54]
Total (95% Cl) 298 302 100.0%  0.94[0.64, 1.39]
Total events 62 66

Heterogeneity: Chiz = 0.08, df = 1 (P =0.78); I? = 0%

Test for overall effect: Z = 0.31 (P = 0.75) 05 0.7 1 15 2

Favours [Placebo] Favours [Vortioxetine]

B
Vortioxetine Placebo Odds Ratio Odds Ratio
r I Even Total Events Total Weight V. Random.95% Cl IV, Random, 95% CI
Bidzan 2012 45 149 26 148 33.3% 2.03[1.17,3.52] -
Mahableshwarkar 2014b 29 148 34 154 331% 0.86 [0.49, 1.50] —
Rothschild 2012 32 144 37 145 33.6% 0.83[0.49, 1.43] —

Total (95% CI) a4 447 100.0% 1.13 [0.64, 2.01]
Total events 106 a7

- Tau? = 0.18: Chi? = =2(P = 0.04): I = 69% } : : : ; t
Heterogeneity: Tau? = 0.18; Chi? = 6.50, df = 2 (P = 0.04); 1> = 69% 02 05 1 > 5 10

o4

Test for overall effect: Z = 0.43 (P = 0.67) Favours [Placebo] Favours [Vortioxetine]
C
Vortioxetine Placebo Odds Ratio Odds Ratio
i _H. Fi o _H. Fi o
Mahableshwarkar 2014a 28 146 32 148 486% 0.86 [0.49, 1.52] Ld
Mahableshwarkar 2014b 31 154 34 154 514% 0.89[0.51, 1.54] =

Total (95% CI) 300 302 100.0% 0.88 [0.59, 1.30]
Total events 59 66

Heterogeneity: Chi? = 0.01, df = 1 (P = 0.93); I* = 0% y i .

05 07 1 15 2
Test for overall effect: Z = 0.66 (P = 0.51) Favours [Placebol] Favours [Vortioxetine]

Figure 2
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A
Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
_Studvor S Mean SD Total Mean SD Total Weight V. Fixed, 95% Cl IV, Fixed, 95% Cl
Mahableshwarkar 2014a  -10.75 6.83 144 -9.87 7.1 148 48.7% -0.13 [-0.36, 0.10] —
Mahableshwarkar 2014b  -12.23 7.45 154 -11.27 7.38 154 51.3% -0.13[-0.35,0.09] — T
Total (95% Cl) 298 302 100.0% -0.13 [-0.29, 0.03] -
Heterogeneity: Chiz = 0.00, df = 1 (P = 0.98); I* = 0% 1 _0’_5 ; 0?5

Test for overall effect: Z = 1.56 (P =0.12)

Favours [Vortioxetine] Favours [Placebo]

B
Vortioxetine Placebo Std. Mean Difference Std. Mean Difference

_StudyorSubgroup ~~ Mean SD Total Mean SD Total Weight IV, Random. 95% Cl 1V, 95% Cl

Bidzan 2012 -143 781 128 -1049 7.75 126 33.0% -0.49 [-0.74, -0.24] -

Mahableshwarkar 2014b  -11.57 7.37 148 -1127 7.38 154 34.2% -0.04 [-0.27, 0.19] — .

Rothschild 2012 -12.57 7.19 124 -13.16 696 113 32.8% 0.08 [-0.17, 0.34] - ==

Total (95% Cl) 400 393 100.0% -0.15 [-0.48, 0.18] *

Heterogeneity: Tau? = 0.07; Chi* = 11.16, df = 2 (P = 0.004); I = 82% _'1 _[]:-5 6 055

Test for overall effect: Z = 0.87 (P = 0.38)

Favours [Vortioxetine] Favours [Placebo]

o]

Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V, Fixed, 95% CI IV, Fixed, 95% Cl
Mahableshwarkar 2014a  -10.68 7.02 146 -9.87 7.1 148 48.8% -0.11 [-0.34, 0.11]
Mahableshwarkar 2014b  -11.66 7.52 154 -11.27 7.38 154 51.2% -0.05[-0.28, 0.17]
Total (95% Cl) 300 302 100.0% -0.08 [-0.24, 0.08]
Heterogeneity: Chi® = 0,15, df = 1 (P = 0.70); IF =0% N 05 o 055

Test for overall effect: Z = 1.01 (P = 0.31)

Figure 3
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Std. Mean Difference Std. Mean Difference
IV, Fixed, 95% IV, Fix
0.12[-0.11,0.35] —ﬁim:
Total (95% CI) 141 146 1000%  0.12[-0.11,0.35] —

Heterogeneity: Not applicable +
Test for overall effect: Z = 1.04 (P = 0.30)

Vortioxetine Placebo
3 SD 2 SD

Subgro

Mean

Study o = otal Mean S otal Weigh
Mahableshwarkar 2014a  18.38 24.05 141 1535 2507 146 100.0%

05 025 0 025 05
Favours [Placebo] Favours [Vortioxetine]

Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
g O Mean 8 ota Mean L) of elg [\ Rando 95% 3 %
Bidzan 2012 26.8 2242 129 1802 2253 128 50.4% 0.39[0.14, 0.64]

Rothschild 2012 18.44 2338 125 1743 2267 113 49.6% 0.04 [-0.21, 0.30]

m V. Random

Total (95% CI) 254 241 100.0% 0.22 [-0.12, 0.56]
Heterogeneity: Tau? = 0.04; Chi* = 3.66, df = 1 (P = 0.06); I*= 73% t t T f
Test for overall effect: Z = 1.26 (P = 0.21)

Favours [Placebo] Favours [Vortioxetine]

(]
Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD otal Mean SD Tota ight IV, Fixed, 95% \ _d..: o
Mahableshwarkar 2014a  17.56 24.58 141 15.35 25.07 146 100.0% 0.09 [-0.14, 0.32]
Total (95% CI) 141 146 100.0% 0.09 [-0.14, 0.32]
Heterogeneity: Not applicable y P ! T :
offect: Z = - 05 025 0 025 05
Test for overall Z=075(P=045) Favours [Placebo] Favours [Vortioxetine]
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Vortioxetine Placebo Std. Mean Difference Std. Mean Difference

oNOYTULT D WN =

Mahableshwarkar 2014a  -5.73 662 113 -4.26 6.87 55.2% -0.22 [-0.47, 0.04]
9 Mahableshwarkar 2014b  -6.15 6.27 94 -6.35 6.21 97 44.8% 0.03 [-0.25, 0.32]

10 Total (95% CI) 207 221 100.0%  -0.11[0.30,0.08]
Heterogenelty: Chiz = 1.63, df = 1 (P = 0.20); I = 38%
11 Test for overall effect: Z = 1.09 (P = 0.28)

-1 -05 0 05 1
Favours [Vortioxetine] Favours [Placebo]

4 '

1 4 Vortioxetine Placebo Std. Mean Difference

Std. Mean Difference
D D ixe

tudy © b Mean otal Mean ot: gh xed i L X

1 5 Bidzan 2012 -8.1 663 102 -6.14 659 109 35.4% -0.30 [-0.57, -0.02] .

16 Mahableshwarkar 2014b 6,68 626 95 -6.35 6.21 97 3268% -0.05[-0.34, 0.23] =
Rothschild 2012 -6.35 6.07 97 668 59 91 31.9% 0.05[-0.23, 0.34] ]

17
Total (95% CI) 294 297 100.0%  -0.10 [-0.27, 0.06] -
18 Heterogeneity: Chi® = 3.22, df =2 (P = 0.20); I* = 38% 1 0 5 o 0*5 p
Tost for overall sfiect: Z = 1.27 (P = 0.21) Favours [Vortioxetine] Favours [Placebo]

Vortioxetine Placebo Std. Mean Difference Std. Mean Difference
¥ i - i A JM—

Study or Subgroup Mean SD Total Mean SD Total Weigh xed, 95%
23 Mahableshwarkar 20148 524 6.86 109 -4.26 6.87 124 55.0% -0.14 [-0.40, 0.12] —
Mahableshwarkar 20146 -7.95 604 94 635 621 97 450%  -0.26[-0.54,0.02] — &

Total (95% CI) 203 221 100.0%  -0.20 [0.39, -0.00] -
25 Heterogeneity: Chi* = 0.36, df = 1 (P = 0.55); I*= 0% N o p Py :
26 Test for overall effect: Z = 2.00 (P = 0.05) Favours [Vortioxetine] Favours [Placebo]

28 Figure 5

196x128mm (300 x 300 DPI)

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Supplementary Table 1: Search Strategy

Search Strategy (Pubmed)

#1

#2

#3

#4 (#2 OR #3)

#5 (#1 OR #4)

#6

((vortioxetine[Title/Abstract]) OR Lu AA21004[Title/Abstract])
OR Brintellix[ Title/ Abstract]

((((anxiety[Title/Abstract]) OR anxiety disorder| Title/Abstract])
OR anxiety disorders[Title/Abstract]) OR mood
disorder[Title/Abstract]) OR mood disorders[Title/Abstract]
Search "Anxiety Disorders"[Mesh]

("Anxiety Disorders"[Mesh]) OR (((((anxiety[Title/Abstract]) OR
anxiety disorder[Title/Abstract]) OR anxiety
disorders[Title/Abstract]) OR mood disorder|[Title/Abstract]) OR
mood disorders| Title/Abstract])

((("Anxiety Disorders"[Mesh]) OR (((((anxiety[Title/Abstract/])
OR anxiety disorder|[Title/Abstract]) OR anxiety
disorders[Title/Abstract]) OR mood disorder[Title/Abstract]) OR
mood disorders[ Title/Abstract]))) AND

(((vortioxetine[ Title/Abstract]) OR Lu AA21004[Title/Abstract])
OR Brintellix[Title/Abstract])

Filters: Clinical Trial; Randomized Controlled Trial

1/5
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Eligibility Screening

Included

Records identified through
database searching
(n=85)

Additional records identified

through other sources
(n=9)

Records screened
(n=94)

Records excluded
(n = 85)

Y

Full-text articles assessed
for eligibility
(n=9)

A 4

Studies included in
qualitative synthesis
(n=4)

Full-text articles excluded, with

reasons
(n=5)

Study in depression (n=1)
Conference abstract (n=1)
review articles (n=2)
prevention of relapse (n=1)

A

Studies included in
quantitative synthesis
{meta-analysis)
(n=4)

Supplementary Figure 1: Search flow for the trial identification and selection process.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




oNOYTULT D WN =

3/5

BMJ Open

Bidzan 2012

Mahableshwarkar 2014a

Mahableshwarkar 2014b

Rothschild 2012

Random sequence generation (selection bias)

- | Allocation concealment (selection bias)

. . . . Blinding of participants and personnel (performance bias)

® @ @ | @ | ncomplete outcome data (attrition bias)

® @ @ | @ |selective reporting (reporting bias)

8
0
]
L
5
? ?
2 |2 ?
® e ?
® e ?

Supplementary Figure 2: Summarized risks of bias for the included studies.
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1
2
3 A
4 Vortioxetine Placebo] 0Odds Ratio Odds Ratio
5 Mahableshwarkar 2014a 43 152 42 153 521% 1.04 [0.63, 1.72]
6 Mahableshwarkar 2014b 36 156 36 157 47.9% 1.01[0.60, 1.71]
7 Total (35% CI) 308 310 100.0% 1.03 [0.71, 1.47]
8 Total events 79 78
itv: Chiz = = = L2 =00 t t T + +

9 ?et?rfogeneltyl.l Cf';l . (;0_1[,)(:‘4 ;(_PO 8(;93), 12=0% 05 07 1 15 2
10 est for overall effect: Z = 0.14 (P = 0.89) Favours [Vortioxetine] Favours [Placebo]
11
12 5

Vortioxetine Placebo Odds Ratio Odds Ratio
13 ioht _M-H, Fixed, 95¢ H.Fixed 95%CI
14 Bidzan 2012 22 150 25 151 26.8% 0.87 [0.46, 1.62] =

Mahableshwarkar 2014b 39 156 36 157 33.9% 1.12[0.67, 1.88] o
15 Rothschild 2012 27 152 38 152 39.3% 0.65[0.37, 1.13] =
16 Total (95% CI) 458 460 100.0% 0.87 [0.63, 1.20]
17 Total events 88 99
e Ohi2 = _ _ 2= 0o | | . } . i :

18 :etiz;ogenenyl.l thfl . ‘IZEiQOdeT ﬁ‘(_F’D 308.37), 2=0% 01 02 05 1 > 5 10
19 est for overall effect: Z = 0.87 (P = 0.38) Favours [Vortioxetine] Favours [Placebo]
20
21 c N . )

Vortioxetine Placebo QOdds Ratio Odds Ratio
22 Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
23 Mahableshwarkar 2014a 36 162 42 183 55.6% 0.82[0.49, 1.37] L
24 Mahableshwarkar 2014b 45 156 36 157 444% 1.36[0.82, 2.27] ] L)

25 Total {95% CI) 308 310 100.0% 1.06 [0.74, 1.52]
26 Total events 81 78

Heterogeneity: Chi2=1.89,df=1(P=0.17); P=47% 0=5 0'7 % 1'5 é
27 Test for overall effect: Z=0.32 (P = 0.75) Favours [Vortioxetine] Favours [Placebo]

30 Supplementary Figure 3: Odds ratios (ORs) and 95% confidence intervals (CIs) of the selected

32 studies and the pooled data, comparing the discontinuation rates for any reason, between the

33 vortioxetine and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

36 10-mg/day vortioxetine versus placebo.

4/5

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open
A
Vortioxetine Placebo] Odds Ratio Odds Ratio
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Supplementary Figure 4: Odds ratios (ORs) and 95% confidence intervals (CIs) of the selected

studies and the pooled data, comparing the discontinuation rates due to adverse events (AEs), between

vortioxetine and placebo groups.

Notes: (A) 2.5-mg/day vortioxetine versus placebo, (B) 5-mg/day vortioxetine versus placebo, and (C)

10-mg/day vortioxetine versus placebo.
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