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Abstract: Vilazodone is a new molecule approved for major depressive disorder (MDD). This
report focuses on the efficacy and tolerability of vilazodone for MDD. MEDLINE, EMBASE,
and Cochrane Library were searched. A total of 1,930 patients from four trials were included.
A significant improvement in the Montgomery—Asberg Depression Rating Scale (MADRS) total
score was seen as early as week 2 (P<<0.01) in vilazodone-treated patients. The results showed
a higher rate of MADRS response with vilazodone compared with placebo (P<<0.001). There
were also greater improvements in the Hamilton Rating Scale for Anxiety as well as the Clinical
Global Impressions (severity of illness and improvement of illness) scores from baseline in
vilazodone-treated patients compared to placebo patients (P<<0.001). Discontinuation rates due to
adverse events were higher with vilazodone than placebo (P=0.0002). The most common adverse
events of vilazodone were vomiting, nausea, diarrhea, insomnia, somnolence, dizziness, and dry
mouth (P<<0.05). Treatment-related effects on sexual function were mild compared to placebo
in men (P=0.03). In conclusion, 40 mg/day of vilazodone had a rapid onset of response and
showed good improvement in anxiety symptoms as well as good tolerability during short-term
treatment (8—10 weeks) for MDD. Further studies should focus on the efficacy and tolerability
of vilazodone over a longer duration and should utilize active comparators.

Keywords: vilazodone, major depressive disorder, sexual dysfunction, anxiety

Introduction

Major depressive disorder (MDD) is a prevalent and often recurrent debilitating illness
associated with severe functional impairment, significant mortality, and high health
care costs.! Although numerous antidepressants have been used in clinical settings for
decades, over 30% of patients with MDD do not achieve an adequate response and
remission.” Nonadherence and premature treatment discontinuation are fairly com-
mon® and can be traced back to limited efficacy or delayed onset as well as intoler-
able adverse events, especially weight gain and sexual dysfunction.? In addition, it is
difficult to achieve treatment response or remission for those patients with depressive
and anxiety symptoms.® Thus, there is a need for novel antidepressants with better
efficacy and tolerability than the current therapies.

Vilazodone, a 5-hydroxytryptamine-1A (5-HT,,) receptor partial agonist and
selective serotonin reuptake inhibitor (SSRI), was approved by the US Food and
Drug Administration (FDA) for treatment of MDD in January 2011.° SSRI is a well-
established first-line antidepressant,” and its antidepressant efficacy may be enhanced
by the 5-HT, receptor partial agonist working to improve the onset of therapeutic
action.® This unique dual modulation of serotonin neurotransmission by vilazodone
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offers 30 times greater potency for serotonin reuptake than
fluoxetine in functional assays.’ Preclinical studies have
demonstrated that vilazodone showed high selectivity for
the 5-HT,, receptor as well as a relative lack of affinity
for other neuronal receptors, which may lead to a low risk
for treatment-induced adverse events, especially sexual
dysfunction.'” Moreover, vilazodone has also been proposed
to control anxiety symptoms.!" Thus far, two phase II1'>13
and two phase IV'*!* double-blind, placebo-controlled trials
have explored the efficacy and tolerability of vilazodone for
adult patients with MDD. Vilazodone (40 mg) was found to
significantly improve depressive symptoms during short-term
(8 or 10 weeks) treatment of MDD. However, nausea, diar-
rhea, insomnia, dizziness, headache, dry mouth, and fatigue
were commonly reported in clinical trials.!>* In addition,
several studies reported that vilazodone might have a poten-
tial anxiolytic-like effect.!>1

The purpose of the present study was to conduct a
meta-analysis of previous clinical trials to evaluate the effi-
cacy and tolerability of vilazodone for adult patients with
MDD. Moreover, this study aimed to provide evidence of
vilazodone’s effects on managing anxiety symptoms.

Methods
PRISMA guidelines were followed to draft the study protocol
for this project.'®

Eligibility criteria

Only studies that met the following inclusion criteria
were included: 1) study type: double-blind randomized
controlled trials (RCTs) phase III and IV; 2) language:
English; 3) participants: adult patients with MDD diag-
nosed by the Diagnostic and Statistical Manual of Mental
Disorders (IV); 4) intervention: oral vilazodone; and 5)
control: oral placebo.

Exclusion criteria included: 1) study types: case reviews,
case reports, cohort studies, and retrospective studies;
2) parallel setups: positive control such as fluoxetine; and
3) drug administration: intravenous injection.

Search strategy and information sources

Two authors (LS and JW) independently searched three major
databases; MEDLINE, EMBASE, and the Cochrane Library.
The combination of the variables “vilazodone (viibryd)”
AND “major depressive disorder” was used as the search
strategy for MEDLINE. The study only focused on the titles
and abstracts of studies written in English. A similar search
strategy was used for EMBASE and Cochrane Library.
Reference lists from the included studies were also manually

screened to ensure all relevant studies were included in this
systematic review.

Study selection and data collection

Two authors (LS and JW) independently evaluated all records
from the systematic search of the electronic database and
reference lists of RCTs as well as the systematic reviews.
The following information was extracted from the included
RCTs: overview of the included trials, eligibility criteria
and study design, patient demographic characteristics, MDD
history, and outcome assessments (Table 1).

The mean change in the Montgomery—Asberg Depression
Rating Scale (MADRS) total score was the primary outcome.
Data on the change in MADRS total score from baseline to
weeks 1, 2, 4, 6, and 8 were extracted from the figures using
Graph Data Extractor. The secondary outcomes included
the MADRS response, mean change in Hamilton Rating
Scale for Anxiety (HAM-A), Clinical Global Impressions-
Severity of Illness (CGI-S), and Clinical Global Impressions-
Improvement of Illness (CGI-I) total scores from baseline to
the end of treatment, and adverse events. The definition of
a MADRS response was =50% decrease in MADRS from
baseline to week 8. Tolerability was defined by a discontinued
rate due to adverse events.

Risk of bias and quality assessment

The risk of bias in individual studies was independently
assessed by two authors (LS and JW) using Review Man-
ager 5.2 software. Uniform criteria were applied from the
Cochrane Collaboration to evaluate the risk of bias of RCTs:
detection bias, selection bias, reporting bias, performance
bias, attrition bias, and other potential biases as previously
used in this meta-analysis."”

Statistical analysis

Review Manager 5.2 was used from the Cochrane Col-
laboration to assess the data. Differences between vila-
zodone and placebo groups were evaluated according to
changes in MADRS, HAM-A, CGI-I, CGI-S, and adverse
events. Dichotomous outcomes were analyzed by the risk
ratio (relative risk [RR]; 95% confidence interval [CI]).
Continuous outcomes were analyzed by the mean differ-
ence (MD) and 95% CI. A fixed effect model (Mantel—
Haenszel technique) was used for statistics. The study
was considered to be homogeneous only when the analysis
showed P>0.05. Statistical heterogeneity was estimated
by the P statistic as follows: <<30% means “low hetero-
geneity,” I’=30%-50% denotes “moderate heterogene-
ity,” and I>50% represents “substantial heterogeneity.”
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All tests were two-tailed, and P=0.05 was considered to
be significant for all analyses.

Results

A total of 311 records from MEDLINE, EMBASE, and
Cochrane Library were retrieved with the initially estab-
lished search strategy. Irrelevant records and duplicates
were removed and 22 full-text articles were obtained for the
next eligibility assessment. Furthermore, 18 articles were
excluded for the following reasons: one was an open-label
study, seven were post hoc analysis studies, and ten were
reviews. Ultimately, four RCTs containing 1,930 patients
were included in the meta-analysis (Figure 1). The main
characteristics of the included studies are listed in Table 1.

Primary outcome analysis

A total of 1,930 patients from four RCTs were available for
the analysis of mean change in MADRS total score from
baseline to the end of treatment. A significant improvement
was seen as early as week 2 (MD —1.40, 95% CI -2.41
to —0.38, P=0.007; Figure 2) and was maintained through-
out the therapeutic period in vilazodone-treated patients
(week 4: MD -2.30, 95% CI-3.31to—1.29, P<<0.001; week 6:
MD-3.38,95% CI—4.39t0—2.37, P<<0.001; week 8: MD —3.73,

95% CI —4.74 to —2.72, P=0.007; Figure 2). Only one trial'
evaluated the efficacy of vilazodone on MADRS total score
from baseline to week 10, and this trial also reported sound
improvement in vilazodone-treated patients (MD —2.80, 95%
CI—4.61 to —0.99, P=0.002; Figure 2). No heterogeneity was
shown in any of the three analyses (=0%; Figure 2).

Secondary outcomes analysis
All 1,930 patients from the four RCTs were enrolled in
the analysis of MADRS response, HAM-A, and CGI-S
but not CGI-I (three trials with 1,365 patients). MADRS
response rates showed a significant improvement in the
vilazodone group compared with placebo (RR 1.42, 95%
CI 1.28-1.56, P<<0.001; Figure 3A). There were signifi-
cantly greater improvements in HAM-A (MD —1.44, 95%
CI-2.08 to —0.80, P<<0.001; Figure 3B), CGI-I (MD —0.43,
95% CI —0.59 to —0.27, P<<0.001; Figure 3C), and CGI-S
(MD —0.42, 95% CI —0.56 to —0.29, P<<0.001; Figure 3D)
scores from baseline in vilazodone-treated patients compared
to placebo patients. Low heterogeneity was shown in all four
analyses (P=15%, P>0.05).

Rates of discontinuation due to adverse events were
significantly higher with vilazodone than placebo (RR 2.11,
95% CI 1.42-3.15, P=0.0002; Figure 4A). The most common
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Figure | Study search, selection, and inclusion process.
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Weeks

RR (95% CI) for MADRS
change from baseline

sofok Fok

Figure 2 MADRS change from baseline.

Notes: **P<0.01, ***P<0.001.

Abbreviations: RR, relative risk; Cl, confidence interval; MADRS, Montgomery—
Asberg Depression Rating Scale.

adverse events of vilazodone were vomiting, nausea, diar-
rhea, insomnia, somnolence, dizziness, and dry mouth
(P<0.05; Figure 4B). Vilazodone resulted in mild sexual
dysfunction in men as measured by the Changes in Sexual
Functioning Questionnaire (CSFQ) compared with placebo
(MD —1.63, 95% CI -3.11 to —0.16, P=0.03; Figure 4C) but
had no such effect in women (MD 0.22, 95% CI —1.18 to
1.62, P=0.76; Figure 4C).

Risk of bias of the included studies

Figure 5 shows the risk of bias of the included studies. Two
studies showed unclear risk in allocation concealment due to
their allocation scheme not being mentioned in the trials.'>!?
Three studies showed unclear risk in the blinding of outcomes
assessment.'>*15 No high or unclear risk of bias was observed
in the other items, except these two items.

Discussion

Summary of evidence

The present meta-analysis showed that 40 mg/day of
vilazodone had a rapid onset of response and showed good
tolerability in short-term treatment (8—10 weeks) for MDD.
A significant improvement was observed in MADRS total
score as early as week 2, and this was maintained through-
out the therapeutic period in vilazodone-treated patients.
The MADRS response rate, defined as a =50% decrease
in MADRS score from baseline to the end of treatment,
was apparently higher in vilazodone-treated patients than
in placebo patients. Interestingly, HAM-A scores showed a
significant improvement, which suggested that vilazodone
treatment was associated with reduced anxiety symptoms in
patients with MDD. Although rates of discontinuation due to
adverse events were significantly higher with vilazodone than

with placebo, the most common adverse events were mild
to moderate in severity. Importantly, vilazodone showed a
mild improvement in sexual function in men as measured
by the CSFQ.

Efficacy of vilazodone for MDD

An acceptable definition of clinical improvement in
depressive symptoms is a 2-point difference in the MADRS
score between an active drug and placebo.'® The results of the
present meta-analysis showed a 3.3-point difference in the
MADRS score between vilazodone and placebo at week 8.
This encouraging efficacy of vilazodone was supported by
other crucial indicators, such as the MADRS response, CGI-I,
and CGI-S. The vilazodone-treated group had a 16% higher
result in MADRS response than control patients, which is
associated with longer remission and better outcomes."
Previous studies reported similar differences between other
active drugs and placebo in MADRS response, such as a
15% difference for escitalopram'® and an 11% difference
for tricyclic antidepressants (TCAs).?° The significant
improvement in CGI-S and CGI-I suggested that vilazodone
could broadly reduce global disease severity. Moreover,
a statistically significant difference in the MADRS score
between vilazodone and placebo was presented as early as
week 2 (Figure 2), though the 1.40-point difference did not
reach the criterion of clinical improvement due to the lack of
effective dosage. Early improvement in the course of treat-
ment is regarded as predictive of later remission and better
functional recovery; this has been confirmed by previous
studies on SSRIs, serotonin—norepinephrine reuptake inhibi-
tors, TCAs, and others.!”*" All of these results suggested
that vilazodone might at least be an effective antidepressant
with a rapid onset of efficacy in the treatment of MDD.
Interestingly, vilazodone showed a statistically significant
improvement in anxiety symptoms in patients with MDD.
Depression combined with anxiety is considered to be associ-
ated with severe depressive symptoms,* delayed treatment
response,” and high risk of MDD relapse.* Previous studies
have demonstrated that patients with anxious depression were
less responsive to conventional antidepressants than those
with non-anxious depression.’ The present meta-analysis
showed that vilazodone resulted in a significant improve-
ment in the HAM-A score compared with placebo, indicat-
ing its potential value in the management of non-anxious
depression. However, it should be noted that the persistent
efficacy of vilazodone is difficult to demonstrate due to the
short duration of antidepressant clinical trials. Although an
open-label trial reported that the efficacy of vilazodone over
a long-term 52-week duration was similar to the results of
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A MADRS response
Study or Vilazodone Placebo Weight Risk ratio Year Risk ratio
subgroup Events Total Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
Rickels et al'? 80 198 56 199 15.5 1.44 (1.09, 1.90) 2009
Khan et al™® 101 231 70 232 19.4 1.45(1.13, 1.85) 2011 —_—
Croft et al™ 146 253 91 252 254 1.60 (1.31, 1.94) 2014 —a—
Mathews et al’s 183 284 142 281 39.7 1.28 (1.10, 1.47) 2015 —.—
Total (95% ClI) 966 964 100 1.42 (1.28, 1.56) -3
Total events 510 359
Heterogeneity: ?=3.54, df=3 (P=0.32); 1>=15% t t —+
Test for overall effect: Z=6.84 (P<0.00001) 05 07 1 15 2
Vilazodone Placebo
B Ham-a
Study or Vilazodone Placebo Weight Mean difference Year Mean difference
subgroup Mean SD Total Mean SD Total (%) 1V, fixed, 95% CI 1V, fixed, 95% CI
Rickelsetal? -66 84 198 51 7.1 199 175 —-1.50 (-3.03, 0.03) 2009 —
Khan et al® -7 91 231 57 91 232 149 —-1.30 (-2.96, 0.36) 2011 —_—
Croft et al -71 63 253 -5 6.3 252 34.0 —-2.10 (-3.20, -1.00) 2014 —a—
Mathews etal’® -7.5 6.7 284 6.7 6.7 281 33.6 -0.80 (-1.90, 0.30) 2015 —
Total (95% ClI) 966 964 100 —1.44 (-2.08, 0.80) E -3
Heterogeneity: y2=2.71, df=3 (P=0.44); I=0% _'4 _'2 0 2‘ A:
Test for overall effect: Z=4.40 (P<0.0001)
Vilazodone Placebo
C cen
Study or Vilazodone Placebo Weight Mean difference Year Mean difference
subgroup Mean SD Total Mean SD Total (%) 1V, fixed, 95% ClI 1V, fixed, 95% CI
Rickels etal? 2.6 14 198 3 14 199 334 —-0.40 (-0.68, -0.12) 2009 ——
Khan et al®® 25 15 231 28 15 232 340 —-0.30 (-0.57,-0.03) 2011 _
Croft et al™ 21 16 253 27 16 252 326 -0.60 (-0.88,-0.32) 2014 _
Total (95% Cl) 682 683 100 —-0.43 (-0.59, —0.27) B
Heterogeneity: y2=2.34, df=2 (P=0.31); I>=15% 1 05 0 05 1
Test for overall effect: Z=5.31 (P<0.00001) Vilazodone Placebo
D cais
Study or Vilazodone Placebo Weight Mean difference Year Mean difference
subgroup Mean SD Total Mean SD Total (%) 1V, fixed, 95% CI 1V, fixed, 95% CI
Rickels etal”? -14 14 198 -1 14 199 253 —-0.40 (-0.68, -0.12) 2009 —
Khan et al™ -14 15 231 -11 15 232 257 -0.30 (-0.57,-0.03) 2011 ——
Croft et al -1.8 16 253 -12 16 252 246 -0.60 (-0.88,-0.32) 2014 ——
Mathews etal™ -1.9 1.7 284 -15 1.7 281 244 —-0.40 (-0.68,-0.12) 2015 —_—
Total (95% CI) 966 964 100 —0.42 (-0.56, —0.29) L 3
Heterogeneity: y?=2.38, df=3 (P=0.50); 1*=0% t + + +
Test for overall effect: Z=5.99 (P<0.00001) -1 05 0 05 1
Vilazodone Placebo

Figure 3 Secondary efficacy outcomes.

Notes: (A) Montgomery—Asberg Depression Rating Scale (MADRS), (B) Hamilton Rating Scale for Anxiety (HAM-A), (C) Clinical Global Impressions-Improvement of lliness

(CGl-l), and (D) Clinical Global Impressions-Severity of lliness (CGI-S).

Abbreviations: Cl, confidence interval; SD, standard deviation; df, degrees of freedom.

an 8-week treatment,? further multicentric double-blind
RCTs must assess the long-term effect of vilazodone on the
treatment of MDD.

Tolerability of vilazodone for MDD
Intolerable adverse events of antidepressants are a common
reason for premature discontinuation that results in relapse

and recurrence with poor long-term outcomes.* Previous
studies have indicated that antidepressants have similar
efficacy and varying tolerability,”® suggesting that adverse
events might be a major limitation in the treatment of MDD.
The present meta-analysis showed that vilazodone was safe
and generally well tolerated. Although the discontinuation
rate due to adverse events in vilazodone-treated patients was
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C Study or Vilazodone Placebo Weight Mean difference Year Mean difference
subgroup Mean SD Total Mean SD Total (%) 1V, fixed, 95% CI 1V, fixed, 95% CI
Women
Khan et al™® 19 781 119 22 6.02 108 316 -0.30 (-2.11,1.51) 2011 .
Mathews et al® 3 83 108 2 8.7 118 21.0 1.00 (-1.22,3.22) 2015 ———
Subtotal (95% Cl) 227 226 52.6 0.22 (-1.18, 1.62) -
Heterogeneity: x?=0.79, df=1, (P=0.37); 1*=0%
Test for overall effect: Z=0.31 (P=0.76)
Men
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Mathews et al® 12 73 84 3.5 78 94 20.9 —2.30 (-4.52,-0.08) 2015 -
Subtotal (95% CI) 171 196 47.4 -1.63 (-3.11, -0.16) =l
Heterogeneity: y?=0.63, df=1, (P=0.43); 1=0%
Test for overall effect: Z=2.17 (P=0.03)
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Figure 4 Adverse effects.
Notes: (A) Discontinued rate due to adverse events, (B) frequently reported adverse events, and (C) sexual dysfunction. *P<<0.05; **P<<0.01; ***P<<0.001.
Abbreviations: Cl, confidence interval; SD, standard deviation; df, degrees of freedom.
Drug Design, Development and Therapy 2016:10 submit your manuscript 3905

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Shi et al

Dove

s w
S 5 2 oz
© g E ©
® [T
22 g e
S ® c 92
¥ = ¥ O
® |® | ® | ® Random sequence generation (selection bias)
=~ | @ | ~ | @ | Allocation concealment (selection bias)
@ | ® | ® | @ | Blinding of participants and personnel (performance bias)
= | = | @ | ~ |Blinding of outcome assessment (detection bias)
@ ® | @ | ®  Incomplete outcome data (attrition bias)
@ @ @ | @ Selective reporting (reporting bias)
® @ @ | @ | Otherbias
| M Low risk of bias 1 Unclear risk of bias M High risk of bias |

Figure 5 Risk of bias: a summary table for each risk of bias item for each study.

significantly higher than that in placebo-treated patients,
these frequently reported adverse events, including vomiting,
nausea, diarrhea, insomnia, somnolence, dizziness, and dry
mouth (Figure 3B), were transient in nature and mild to
moderate in severity. Additionally, the 7% discontinuation
rate in the present vilazodone treatment is superior to the 10%
rate with other serotonergic antidepressants and is less than
the 20% rate with TCAs.?” Moreover, a 1-year open-label
study indicated that 40 mg/day of vilazodone was as safe as
the 8-week duration.® Importantly, vilazodone resulted in
a mild improvement in sexual function as measured by the
CSFQ in men; this is superior to conventional antidepres-
sants, especially SSRIs. Treatment-induced sexual dysfunc-
tion occurred in at least 30%—40% of patients, and the most
common symptom was a decrease in libido.* The exact rate
of sexual dysfunction might be higher than reported due to
low spontaneous reporting. A previous study indicated that
only 14% of patients spontaneously reported sexual problems
while taking SSRIs, but 58% reported problems when asked
specifically.” The results of the present meta-analysis showed
that vilazodone did not increase the incidence of sexual
dysfunction, either in men or in women, compared with
placebo. Additionally, a 1-year open-label study showed a
similar incidence of sexual dysfunction with 8-week duration
trials.”® Due to its high selectivity of the 5-HT |, receptor, vila-
zodone has no effect or a slight effect on the 5-HT, receptors
involved in regulating sexual behavior.?” Weight gain is also
considered to be a leading cause of discontinued treatment.’
However, detecting weight gain in short duration clinical
trials is unlikely. A previous long-term open-label study
reported a mean 1.7 kg increase after 52 weeks of vilazodone.
Additionally, no notable differences were observed in clinical
laboratory tests, vital signs, and electrocardiogram (data not

shown). Based on the above data, it can be concluded that
40 mg/day of vilazodone has good tolerability in short-term
treatment of MDD.

Limitations of this meta-analysis

There were several limitations in the present analysis. First,
the present meta-analysis included only four trials with
1,930 patients. Moreover, none of the treatment arms could
separate from placebo in the primary outcome of these
phase 11 trials, making it impossible to extract data. Second,
the short duration of vilazodone was restrictive in allowing
detection of long-term efficacy and tolerability, such as
remission rates, weight gain, and sexual dysfunction. Finally,
only one trial" contained an active comparator, which made
it impossible to evaluate the difference in effect between
vilazodone and the active comparator.

Conclusion

The present meta-analysis indicated that 40 mg/day of
vilazodone had a rapid onset of response, good improvement
in anxiety symptoms, and good tolerability in short-term
treatment (8—10 weeks) of MDD. Further studies should
focus on the efficacy and tolerability of vilazodone over a
longer duration and should include active comparators.
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