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Vilazodone for the Treatment of Depression: An Update
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Vilazodone is a novel antidepressant having a selective serotonin (5-HT) reuptake in-
hibitor and 5-HTa receptor partial agonist profile, so it has been regarded as a serotonin
partial agonist-reuptake inhibitor (SPARI). We aimed to provide Vilazodone’s clinical
implications mainly by reviewing published clinical trials. Vilazodone has been specu-
lated to have three potential benefits including faster onset of action, greater efficacy,
and better tolerability owning to its SPARI properties. However, no studies conducted
so far have directly proven the above speculations. Five initial phase II trials failed to
distinguish vilazodone from placebo in the treatment of MDD, but 4 randomized clinical
trials (RCT), 3 post-hoc or pooled analysis, 1 long-term open label study, and a
meta-analysis showed vilazodone’s superior efficacy over placebo. The studies also
showed vilazodone is generally safe and tolerable. However, diarrhea, nausea, head-
ache, dizziness, dry mouth, and insomnia warrant close attention in clinical practice
because they have been constantly noted throughout the clinical studies. 2 RCTs re-
cently documented the efficacy and safety of vilazodone in patients with generalized
anxiety disorder, which could be a start of broadening vilazodone’s usage or FDA appro-
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val in diverse anxiety disorders.
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INTRODUCTION

Major depressive disorder (MDD), which has a lifetime
prevalence of 15-20%), is a debilitating illness affecting pa-
tients’ general lives by causing severe functional impair-
ment.! Despite numerous antidepressants being avail-
able, more than 30% of patients with MDD do not achieve
adequate relief.” Other important obstacles with conven-
tional antidepressants such as selective serotonin reup-
take inhibitors (SSRI) and selective serotonin and nor-
epinephrine reuptake inhibitors (SNRI) include the ther-
apeutic lag (approximately 2-4 weeks) between admin-
istration and onset of clinical improvement and safety and
tolerability issues such as sexual dysfunction.>” Therefore,
additional novel antidepressants are needed to overcome
the above obstacles of the conventional antidepressant.
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The monoamine hypothesis of depression has been the
subject of controversy for more than a decade.® In order to
provide a mechanisms beyond monoamines, diverse poten-
tial agents targeting glutamate receptors, promoting neu-
roplasticity, modulating cholinergic transmission, and en-
hancing neuroinflammation and gamma-butyric acid
(GABA) transmission were tested.®® However, none of
these agents have yet successfully developed as an anti-
depressant, so almost all antidepressants available are
based on monoamine theory. Thus, the action mechanism
of antidepressants has inevitably moved from multiple
monoamine transporters/receptors (Monoamine inhibitors
and Tricyclic antidepressants) first to selective (SSRI/
SNRI) and then recently to selectively multiple. In this re-
spect, the introduction of vilazodone, an antidepressant
which received FDA approval for the treatment of major de-
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pressive disorder (MDD) in 2011,” is timely because it is one
of the first antidepressants targeting selectively multiple
monoamine transporters or receptors. Vilazodone is known
to contain a selective serotonin (5-HT) reuptake inhibitor
with 5-HT1a receptor partial agonist profile."

The purpose of this article is to provide review of clinical
studies evaluating vilazodone’s role as an antidepressant.
We aimed to provide its clinical implications mainly by re-
viewing published clinical trials. In order to provide un-
biased information, we have also included 5 unpublished
phase II trials.

GENERAL INFORMATION

Vilazodone’s activity is primarily related to its parent
drug, and its pharmacokinetics doses are proportional
from 5 to 80 mg.” Vilazodone is primarily metabolized via
hepatic (CYP3A4) system, so its dosage should be reduced
to 20 mg/d when used in combination with a strong CYP3A4
inhibitor such as ketoconazole. Pharmacokinetics of vila-
zodone were similar in participants with mild, moderate,
or severe hepatic impairment and healthy controls follow-
ing a single, 20-mg oral dose of vilazodone." Thus, dose ad-
justment is not needed for patients with major depressive
disorder who have mild, moderate, or severe hepatic
impairment. Likewise, another study suggested that no
dose adjustment was required for patients having mild to
moderate renal dysfunction.'” Vilazodone’s initial recom-
mended daily dosage is 10 mg/d. The dose should be in-

TABLE 1. General information of vilazodone®

Pharmacokinetics

Crax (ng/mL) 156

Tmax (h) 4-5

tys (h) 25

Absolute Bioavailability 72
with food (%)

Protein binding (%) 96-99

Time to steady state 3
concentration (days)

Major metabolism Hepatic (CYP 3A4)

Important drug-drug interaction
Strong 3A4 inhibitors Crmax and AUC of vilazodone
increase by 50%

Use in special population

Child Not established

Elderly Not established

Hepatic impairment No dose adjustment is
necessary

Pregnancy Category C

Renal impairment No dose adjustment is
necessary

AUC: area under the curve, Cnax: maximum plasma vilazodone
concentration, ty: terminal elimination half-life, Tax: time to
Crax-

*Table adapted from Wang et al.?®
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creased gradually to 40 mg/d over 3 weeks in order to pre-
vent gastrointestinal discomfort. There has been no re-
ported data on the use of vilazodone in children, adoles-
cents, or elderly. Vilazodone’s general information is sum-
marized in Table 1.

MECHANISM OF ACTION

The affinity of vilazodone is much higher in the 5-HT re-
uptake site (Ki=0.1 nM) than in norepinephrine (Ki=56 nM)
and dopamine (Ki=37 nM) sites." Therefore, it is known to
have SSRI activity and a partial agonist at the 5-HTa re-
ceptor and has been characterized as a serotonin partial ag-
onist-reuptake inhibitor (SPARI)."*

In order to understand its suggested mechanism of ac-
tion, it is crucial to first review the fact that the pre- and
postsynaptic 5HT1a receptors have opposite roles in seroto-
nin turnover;m'17

- Pre-synaptic 5HT1a receptors located in raphe nuclei

(autoreceptors) — activation cause decrement in sero-
tonin secretion — can be desensitized with chronic sti-
mulation

- Post-synaptic 5HT1a receptors located in the hippo-

campus — activation causes serotonin secretion —
does not desensitize with chronic stimulation

- In order for an antidepressant to show an effect — ex-

tra-neuronal serotonin must first be increased — re-
sulting desensitization of pre-synaptic autoreceptors+
activation of post-synaptic 5HT1a receptors — lead to
increase release of serotonin

When a conventional antidepressant, such as an SSRI,
is administered acutely, serotonin transporters will be
blocked causing extra-neuronal serotonin to be increased.
However, this increase of 5-HT will be counteracted due to
the increased 5-HT which will stimulate the pre-synaptic
5-HTia autoreceptors initiating neuronal negative feed-
back mechanisms.'® This negative feedback mechanism is
known to cause therapeutic lag because a minimum of 2-4
weeks is required to overcome the autoreceptor-mediated
serotonin inhibition and 5-HT1a autoreceptor down-regu-
lation with SSRL."

In this respect, Stahl speculated that vilazodone has
three potential benefits owning to its SPARI property in-
cluding faster onset of action, greater efficacy, and better
tolerability, in particular lower sexual side effects (Fig. 1)."
Vilazodone intake may result in quicker and greater de-
sensitization of 5-HT1a autoreceptors without resulting in
excess activation of 5-HT1a autoreceptor- mediated seroto-
nin inhibition by acting only as a partial agonist at these
receptors,””! In addition, vilazodone binds to 5-HT14 with
a higher affinity in a longer time than serotonin, which also
contributes to faster desensitization of 5-HTia
autoreceptors.”*”* The quicker and greater desensitization
of 5-HT4 autoreceptors, of course, could lead to faster onset
of action.” Synergistic with its SSRI properties and acti-
vating 5-HTia postsynaptic receptors, vilazodone could
yield even more serotonin release leading to greater
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FIG. 1. Vilazodone’s propsed mechanism of action.'®* 1) Vilazodone can increase extra-neuronal serotonin by blocking SERT. 2) By
acting only as a partial agonist at 5-HT1a autoreceptors, vilazodone may more rapidly desensitize 5-HT14 autoreceptors without causing
excess activation of 5-HT1a autoreceptor-mediated serotonin inhibition. 3) Vilazodone binds to 5-HT14 With a higher affinity in a longer
time than serotonin contributing to faster desensitization of 5-HT1a autoreceptors. 4) Vilazodone will enhance 5-HT by activating 5-HT14
postsynaptic receptors, and synergistic with its SSRI properties, vilazodone would yield even more serotonin release leading to greater
efficacy. 5) Activating 5-HT1apostsynaptic receptors increase dopamine release, which contribute to reduction in sexual dysfunction.

5HT: Serotonin, SERT: Serotonin transporter, SSRI: Selective serotonin reuptake inhibitor. Figure adapted from Wang et a

efficacy.”® Lastly, activation of 5-HTis postsynaptic re-
ceptors increases in dopamine release, which might con-
tribute to a reduction in sexual dysfunction.

One could argue that similar actions could be obtained
by combining SSRI with atypical antipsychotic or a 5-HT1a
partial agonist, buspirone. One must realize that admin-
istration of vilazodone is not identical to administration of
SSRI+atypical antipsychotics because atypical antipsy-
chotics have additional desirable pharmacologic actions
and undesirable adverse reactions. In terms of SSRI+bus-
pirone, vilazodone is known to be a higher partial 5-HT:a
agonist and occupy more 5-HT1a for a longer time than
buspirone.* However, no head-to-head clinical trials have
confirmed that vilazodone has a faster treatment onset,
greater efficacy, and better tolerability (lower sexual side
effects) than other antidepressants (i.e.: SSRIs and
SNRIs).

CLINICAL EVIDENCE

1. Unpublished phase II studies

Five unpublished studies having almost identical de-
signs (8-week, double-blind, randomized, and placebo-con-
trolled) using vilazodone doses from 5 to 100 mg/d were car-
ried out as part of the phase II program (Table 2)."**” None
of these trials were able to prove statistically significant
treatment effects of vilazodone on its primary endpoint, the
Hamilton Depression Rating Scale (HDS). However, all ac-
tive comparators also failed to show superior efficacy over
placebo in the three trials with active comparator (trials
244-246). Thus, two studies without an active comparator
could be regarded as “negative” studies (trial 247-248), but
the three trials with active comparator (trials 244-246)
could be recognized as “failed” studies. More importantly,
the two fixed-dose trials (trials 246 and 248) showed a possi-
ble superior efficacy of vilazodone (20 mg/day) over placebo
on the Montgomery Asberg Depression Rating Scale
(MADRS), which was the studies’ secondary outcome
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measure. The results also suggested possible dose re-
sponse relationships; depression symptoms tended to de-
crease as dose of vilazodone increased from 10 mg/d to
20 mg/d (trial 246, p=.12 and .06 for vilazodone 10 mg and
20 mg respectively; trial 248, p=.73, .12, and .06 for vilazo-
done 5 mg, 10 mg and 20 mg respectively). These results
led the industry to conduct phase III studies using higher,
fixed daily doses of vilazodone.

2. Published randomized clinical studies

Two pivotal 8-week, randomized, double-blind, place-
bo-controlled phase III trials enabled approval of vilazo-
done in treatment of MDD.?*” Key inclusion criteria were
patients having current MDD episodes of >4 weeks and
<2 years with HDS-17 score =22. In the first study by
Rickel et al, vilazodone 40 mg/d showed significant, superi-
or efficacy over a placebo in mean changes on the MADRS,
HDS, Clinical global impressions-improvement scale (CGI-I),
and the Clinical global impressions-severity of illness scale
(CGI-S). In addition, significant differences on the MADRS
and HDS were observed at week 1.%® The second study by
Khan et al also showed asuperior outcome for vilazodone
over the placebo in mean changes in the MADRS, HDS,
CGI-I, CGI-S, and Hamilton rating scale for anxiety
(HAM-A) total scores.”

Two pooled studies from the pivotal trials were con-
ducted subsequently.®*® The first pooled analysis aimed
to assess the efficacy of vilazodone across a range of symp-
toms and severities of depression.” The study, by including
431 vilazodone treated and 432 placebo treated patients
(n=intention to treat population for both groups), com-
pared the efficacy of vilazodone and a placebo. Vilazodone
showed significantly greater improvement in depressive
symptoms at week 8 (mean change of MADRS) than the pla-
cebo (p<0.0001). In addition, the statistically significant
differences were apparent from week 1 (p<0.01, all weeks).
Similar results were also noted for HDS, CGI-S, and CGI-I
scores, except for HAM-A which showed significant differ-
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TABLE 2. Summary of phase II (unpublished) clinical trials of vilazodone in patients with major depressive disorder

13,27

Efficacy results
Trial D?i}; /(ilc;se N Primary outcome (HDS-17) Secondary outcome (MADRS)
Baseline Mean (SD) Change” (SD) Efficacy results DFP Efficacy results

244 (EMD 68843-009) VLD (20-100) 86 23.4(2.9) —8.9(0.8) NS NR NR
FOX (20) 89 24.4 (3.2) —9.5(0.8) NR NR
PBO 95 24.0 (3.1) —9.6 (0.8)

245 (EMD 68843-010) VLD (10-20) 104 23.8 (3.0) —9.7(0.7) NS NR NR
VLD (40-60) 97 23.9(3.1) —10.5(0.8) NR NR
VLD (80-100) 93 23.5(3.0) —8.6(0.8) NR NR
FOX (20) 92 23.5(2.3) —11.1(0.8) NR NR
PBO 99 23.4(2.8) —10.2 (0.8)

246 (SB 659746-003) VLD (10) 120 23.8(3.1) —10.8 (0.7) NS —0.5 0.123
VLD (20) 123 23.7(3.1) —11.1(0.7) —0.8 0.059
CTAM (20) 117 23.1(2.6) —10.9 (0.7) —0.7 NR
PBO 129 23.3(2.8) —10.2(0.7)

247 (SB 659746-014) VLD (5-20) 109 23.3 (2.7) —10.7 (0.7) NS NR NR
PBO 111 23.5(2.5) —9.7(0.7)

248 (SB 659746-002) VLD (5) 140 24.0 (3.0) —11.0(0.6) NS —0.4 0.725
VLD (10) 133 24.5 (3.3) —12.8 (0.6) —1.9 0.158
VLD (20) 132 24.3 (3.0) —11.7 (0.6) —2.5 0.062
PBO 128 23.7(2.9) —11.5(0.7)

“Least-square mean change from baseline to end-point (week 8).

CTAM: citalopram, FOX: fluoxetine, HDS-17: 17 item-Hamilton depression rating scale, MADRS: Montgomery-Asberg depression rat-
ing scale, NR: not reported, SD: standard deviation, SE: standard error, DFP: difference from placebo, PBO: placebo, VLD: vilazodone.

ences at week 6. A second study retrospectively examined
the timing of depressive symptom improvement of vila-
zodone.? This post hoc analysis, which contained pooled
data from the two pivotal phase III trials, showed vilazo-
done’s superior efficacy over the placebo in response rates,
sustained response rates, and the rate of sustained re-
sponse+MADRS < 12. The significant superiority of vila-
zodone in cumulative response rates was evident from
week 1 (p<0.05), and the time to cumulative response was
quicker in the vilazodone group than the placebo group
(p<0.0001).

Two phase IV clinical trials repeated and extended the
efficacy and safety of vilazodone in patients with MDD.
Mathews et al.** conducted a phase IV study to fulfill a
post-marketing commitment with the FDA to identify the
minimum effective dose of vilazodone. In order to so, the
study investigated the efficacy, safety, and tolerability of
vilazodone 20 and 40 mg/d in patients with MDD while in-
cluding citalopram as an active control for assay sensitivity.
A total of 1,133 patients with MDD were randomized for
vilazodone 20, 40 mg/d, citalopram 40 mg/d, or placebo in
a 1:1:1:1 ratio. The results showed that MADRS (Primary
efficacy) and CGI-S (Secondary efficacy) changes from
baseline to week 10 were significantly greater for vilazo-
done 20 mg/d, vilazodone 40 mg/d, and citalopram than for
the placebo. Croft et al.*® conducted an 8-week Phase IV
RCT to further characterize the efficacy, safety, and toler-
ability of vilazodone 40 mg/d versus placebo. Mean difference
changes from baseline to week 8 was statistically sig-
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nificant for vilazodone versus placebo on MADRS and
CGI-S (for both p<.00001). Moreover, the statistical sig-
nificant change versus the placebo occurred at week 2 and
persisted for the study duration. The MADRS sustained re-
sponse rate was also higher in vilazodone then in the place-
bo (p<.01).

Citrome et al. conducted post-hoc analyses of the phase
IV trial by Croft et al. to provide additional information
about the effects of vilazodone.?* The primary efficacy end-
point was a mean change in the MADRS total score. The
results showed that significant outcomes were obtained
with vilazodone versus the placebo for the MADRS re-
sponse, remission, and complete remission. In addition,
patients meeting remission criteria for HAM-A and CGI-S
were also greater for the vilazodone group than for the pla-
cebo group. The study suggested that vilazodone at 40
mg/d may help patients with MDD to achieve remission of
depression and/or anxiety symptoms. Please see Table 3 for
summary of published clinical trials of vilazodone in the
treatment of MDD.

3. Other published studies

Long-term efficacy of vilazodone for MDD were inves-
tigated in a 1-year, open-label, multicenter trial containing
599 MDD safety population with a HDS-17 score >18.%
254 (41.2%) patients completed the entire study. The mean
MADRS total scores continuously lowered from 29.9 at
baseline to 11.4 at week 8. The MADRS total scores were
further improved to 7.1 by week 52, but statistical sig-
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nificance analysis was not provided.

A claims database study compared the use of healthcare
resources and healthcare costs among vilazodone treated
MDD patients with that other SSRIs treated MDD
patients. The study cohort included 49,861 patients (vilazo-
done=3,527, citalopram=12,187, escitalopram=8,275, fluox-
etine=10,142, paroxetine=3,146, and sertraline=12,584).
The results showed that all-cause inpatient hospital visits,
duration of hospital stays, and frequency of emergency de-
partment visits were significantly lower for patients tak-
ing vilazodone than for patients taking other SSRIs includ-
ing citalopram, escitalopram, fluoxetine, paroxetine, and
sertraline. In addition, all-cause medical service costs were
significantly lower for vilazodone ($758) than for all other
SSRI cohorts ($1,165) (p <0.05).

A meta-analysis evaluating the efficacy and safety of vi-
lazodone in MDD was published very recently.®® The
meta-analysis, by including 4 RCTs with MDD?******% and
1 with GAD,” contained a total of 2393 patients with MDD
(Vilazodone=1,200, Placebo=1,193). The authors chose to
use a fixed-effect model because no significant hetero-
geneity was detected across the 5 studies (p>0.05 for all).
The results showed that the pooled estimates for the stand-
ardized mean difference were —3.58, —0.33, —0.54, and
—1.64(95% CI —4.59 to —2.56, —0.41 to —0.25, —0.62 to
—0.46, and —2.07 to —1.22, respectively; p<0.00001 for
all) for MADRS, CGI-S, CGI-I, and HAM-A respectively.
Thus, the study suggested that compared with placebo, vi-

lazodone showed dramatically greater reductions in MADRS,
CGI-S, CGI-I, and HAM-A scores.

SAFETY AND TOLERABILITY

The most frequent adverse events (AE), although varied
from study to study, included diarrhea, nausea, vomiting,
headache, and insomnia. After pooling the two pivotal
8-week RCTS together,”®* the discontinuation rates due
to AEs were shown to be 7.1% and 3.2%, respectively.’® the
number needed to treat (NNT) values vs. placebo for re-
sponse and remission were 8 (95% CI 6-16) and 14 (95% CI
8-55) respectively. Number needed hard (NNH) values vs.
placebo for frequently observed AEs such as diarrhea, nau-
sea, vomiting and insomnia were 6 (95% Confidence inter-
val, CI 5-8), 6 (95% CI 5-8), 30 (95% CI 18-82) and 26 (95%
CI 16-78), respectively. However, the majority of AEs were
mild to moderate in their intensities indicating that vilazo-
done is generally safe and well tolerated (Table 4). In addi-
tion, an open-label, multicenter study documented that vi-
lazodone 40 mg/day for 1 year was safe and well tolerated
in MDD patients. Only one published RCT compared the
safety and tolerability of vilazodone with that of another
SSRI.** The results showed generally comparable rates of
discontinuation for vilazodone with citalopram: 6.4% for
citalopram, 6.9% for vilazodone 20 mg/d, 8.7% for vilazo-
done 40 mg/d, and 2.5% for placebo (no statistical analysis
was presented).

TABLE 4. Summary of treatment-emergent adverse events of two randomized controlled studies in patients with MDD

The two pivotal

Phase IV clinical studies Open label study

phase III studies® Croft et al.® Mathews et al.* Robinson et al.*
VLD (40) Placebo VLD (40) Placebo VLD (20) VLD (40) CTAM (40) Placebo VLD (40)
(N=436) (N=433) (N=255) (N=253) (N=288) (N=287) (N=282) (N=281) (N=599)
Discontinued due to AE 31(7.1) 14(3.2) 16(6.3) 13(5.1) 20(6.9 25(8.7) 18 (6.4) 7(2.5) 124 (20.7%)
Common adverse events during double-blind treatment
Abnormal dreams 18 (4.1) 5(1.2) NR NR NR NR NR NR 62 (10.4)
Diarrhea 122 (28.0) 40(9.2) 83(32.5) 26(10.3) 75(26.0) 76 (26.5) 30(10.6) 26 (9.3) 214 (35.7)
Dizziness 37(8.5) 20(4.6) 18(7.1) 7(2.8) 18(6.3) 18(6.3) 19(6.7) 20(7.1) 64 (10.7)
Dry mouth 35(8.0) 22(5.1) NR NR 22(7.6) 19(6.6) 18(6.4) 14 (5.0) 66 (11.0)
Headache 58 (13.3) 52(12.0) 24 (9.4) 26(10.3) 42 (14.6) 41(14.3) 42(14.9) 39(13.9) 120 (20.0)
Insomnia 26(6.00 9(2.1) 15(.9) 3(1.2) 19(6.6) 16(5.6) 12(4.3) 8(2.8) 78 (13.0)
Nausea 102 (23.4) 22(5.1) 63(24.7) 21(8.3) 23(8.2) 62(21.5) 69(24.0) 55(19.5) 189 (31.6)
Somnolence NR NR NR NR 11(3.8) 18(6.3) 22(7.8) 10(3.6)
Upper respiratory tract 23 (5.3) 20 (4.6) NR NR 14(49) 15(.2) 14(5.00 13(4.6) 45 (7.5)
infection
Vomiting 20 (4.6) 5(1.2) NR NR 11(3.8) 19(6.6) 5(1.8) 7(2.5) 44 (7.3)
Fatigue 16 (3.7) 12(2.8) NR NR 11(3.8) 11(3.8) 20(7.1) 9(3.2) 46 (7.7)
Decreased libido 8(1.8) 1(0.2) NR NR 6(2.1) 5.7 7(2.5) 3(1.1) 25 (4.2)
Abnormal orgasm 6(1.4) 0(0) NR NR 3 1(0.3) 5(1.8) 0(0) 14 (2.3)
(includes anorgasmia)
Delayed ejaculation 2(1.8) 0(0) NR NR 1(0.8) 2(1.6) 2 (1.7 0(0) 19(3.1)
Erectile dysfunction 2(1.8) 1(0.1) NR NR 0(0) 3(2.4) 3(2.6) 3(2.4) 25 (4.2)

*Data adopted from reference L. Citrome.*®
NR: nor reported, VLD: vilazodone.
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A similar trend was found in a meta-analysis which in-
cluded 4 RCTs with MDD and 1 RCT with GAD.* The study
showed that incidences of diarrhea (OR 3.54, 95% CI
2.84-4.45; p<0.00001) and nausea (OR 3.85, 95% CI
3.00-4.96; p<0.00001), were higher in the vilazodone
group than in the placebo group. In addition, discontinua-
tion due to AEs was significantly higher with vilazodone
then the placebo (OR 2.71, 95% CI 1.81-4.05; p<0.00001).
The study added that vilazodone-related diarrhea and
nausea were mild or moderate in intensity, and only a very
few led to premature discontinuations. The incidence of ab-
normal laboratory or vital sign changes was low in the vila-
zodone treated group which was similar to that of the place-
bo treated group. Thus, the study concluded that treatment
with vilazodone was overall well tolerated.

Vilazodone’s postsynaptic 5-HT1a receptor actions were
speculated to lower the risk of causing sexual side effects
and improve depressive symptoms caused from the sexual
dysfunctions.’®*! Whether or not vilazodone has an ad-
vantage over other SSRIs in terms of sexual dysfunction
has long been a center of debate. Clayton et al.,*” inves-
tigated vilazodone’s effects on sexual function in depressed
patients by summoning data from the two pivotal phase III
RCTS and one open label long-term study.?**** Arizona
Sexual Experience Scale (ASEX) or Changes in Sexual
Functioning Questionnaire (CSFQ) were used to assess
sexual dysfunction. Although changes from baseline to end
of treatment for ASEX and CSFQ did not statistically differ
between vilazodone and placebo treated groups, significantly
more patients on vilazodone (8.0%) reported at least one
sexual-function-related TAEs the placebo (0.9%) group
(p<0.001). Mathews et al reported that vilazodone (20 and
40 mg/day) groups had greater improvement on the CSFQ
relative to citalopram 40 mg/day and the placebo, but the
differences were not statistically significant.®

Insomnia, another important frequently observed AE of
vilazodone, was investigated by analyzing electroence-
phalogram (EEG) patterns in a randomized crossover
study.* The study included 10 healthy young men who re-
ceived either a single dose of vilazodone 20 mg or a placebo.
The vilazodone group exhibited significantly less total
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sleep time which was significant compared to the placebo
group (p<0.01). Rapid eye movement almost totally dis-
appeared in the vilazodone group. These findings suggest
that sleep disturbances could happen even at a lower than
therapeutic dosage of vilazodone.

BEYOND DEPRESSION: VILAZODONE’S EVIDENCE
IN ANXIETY DISORDER

1. Clinical efficacy

Both 5-HT14 partial agonist, buspirone, and SSRI have
proven efficacy for treating anxiety disorders, especially
generalized anxiety disorder (GAD).*** Due to vilazo-
done’s dual mechanisms of action, both of which have been
found useful in treating GAD, it has been long been specu-
lated that vilazodone could be effective in patients with
GAD.”

Two studies were recently conducted to verify this im-
portant clinical speculation. The first study conducted by
Gommoll et al., investigated the efficacy, safety, and toler-
ability of vilazodone for generalized anxiety disorder in 395
patients [intent-to-treat analysis (ITT), vilazodone n=198
and placebo n=197].* Participants (18-70 years) meeting
the Diagnostic and Statistical Manual of Mental Disorders,
4th ed., text revision, criteria for GAD were equally rando-
mized to placebo or flexible-dose vilazodone (20-40 mg/day)
groups. The total duration of the study was 10 weeks, which
consisted of a 1-week screening, an 8-week double-blind
treatment period, and a 1-week double-blind down-taper
period. Vilazodone showed significant superior efficacy
over the placebo in mean changes on HAM-A from baseline
to the end of double-blind treatment (week 8).

The second study comprised of 667 patients with GAD
[(ITT), n=223 for vilazodone 20 mg/day, n=223 for vilazo-
done 40 mg/day, n=221 for placebo].?” The results showed
that vilazodone 40 mg/d group, but not 20 mg/d group, had
significant superior efficacy over placebo group in mean
changes on HAM-A from baseline to the end of double-blind
treatment (week 8). The outcome summary of these clinical
studies is presented in Table 5.

TABLE 5. Summary of published (Phase III) clinical trials investigating efficacy of vilazodone in patient with generalized anxiety disorder

Primary outcome

Study Duration  Design  Daily dose (mg/d) N*
Measure Baseline Mean (SD) Change® (SE)
Gommol et al.®® 10 weeks RCT VLD (20-40) 198 HAMA 25.9 (4.88)* 11.88 (0.539)*
PBO 197 24.9 (4.12) 10.37 (0.529)
Gommol et al.¥” 10 weeks RCT VLD 20 223 HAMA 24.7 (3.8) —12.95 (0.53)
VLD 40 223 HAMA 24.4 (3.5) —13.48 (0.55)*
PBO 221 HAMA 24.4 (3.5) —11.68 (0.52)

*Number of total intent-to-treat patients, "Based on mean change from baseline to end-of-double blind phase (Week 8) using mixed-effects

model for repeated measures.
*p<0.05.

HAM-A: Hamilton rating scale for anxiety, ITT: intent to treat, RCT: randomized double-blind placebo controlled trials, PBO: placebo,

SD: standard deviation, SE: standard error, VLD: vilazodone.
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2. Safety and tolerability

In accordance with studies conducted in MDD patients,
the most frequent overall AEs in GAD were diarrhea, nau-
sea, vomiting, and headache. The majority of the AEs were
mild to moderate in their intensities (Table 6). In the first
study, more vilazodone-treated patients (83%) than place-
bo-treated patients (60%) reported treatment-emergent
AEs (TEAESs), and the incidence of discontinuation due to
AEs was also significantly higher for the vilazodone group
than for the placebo group.*® TEAS associated with sexual
function were reported by 4 patients in the vilazodone
group and 2 patients in placebo group. All sexual func-
tion-related TEAEs were mild or moderate in intensities,
and none discontinued treatment due to sexual dysfunction.
A similar trend was observed in the second study.”” The fre-
quency of discontinuation due to AEs was higher for vilazo-
done 40 mg/d than for the placebo (p <.05). Sexual function
related AEs were also more common in vilazodone- than
placebo-treated patients, but discontinuation due to sex-
ual dysfunction were observed equally throughout the
three groups (n=1 for vilazodone 20 mg/day, 40 mg/day, pla-
cebo). Most sexual function AEs were considered mild or
moderate.

EXPERT OPINION

Vilazodone, a novel antidepressant having dual mecha-

nism action on 5-HT reuptake inhibition and 5-HT1a parti-
al agonist, has extended treatment options for MDD.
Although all of the phase II trials did not distinguish vilazo-
done from the placebo in treatment of MDD, its efficacy in
depression was later well documented in 4 RCTs (2 Phase
III and Phase IV RCTs), 3 post-hoc or pooled analysis, and
1 long-term open label study. Moreover, a meta-analysis
indicated vilazodone’s superior efficacy over placebo in
MADRS, CGI-S, CGI-I, and HAM-A scores in patients with
MDD. Likewise, 4 RCTs (2 Phase III and Phase IV RCTs),
1 long-term open label study, and 1 meta-analysis demon-
strated vilazodone’s safety and tolerability. However, AEs
such as diarrhea, nausea, headache, dizziness, dry mouth,
and insomnia have been consistently noted throughout the
clinical studies rendering attention in clinical practice. the
superiority of vilazodone over other antidepressants has
yet to be shown through head-to-head studies. Yet, vilazo-
done has been speculated to have three potential benefits
owning to its SPARI properties, which includes faster onset
of action, greater efficacy, and better tolerability, and in
particular lower sexual side effects. Two pivotal trials, a
pooled analysis, and a post-hoc study indeed suggested de-
pressive symptoms could be improved within 1 week after
vilazodone administration. In addition, two phase IV trials
have also shown that statistically significant improvement
versus placebo occurred early in the trial, starting at week 2.
However, no direct head-to-head studies have yet con-

TABLE 6. Summary of treatment-emergent adverse events of two randomized controlled studies in patients with generalized anxiety

disorder

Gommol et al.*

Gommol et al.*’

VLD 20-40 mg/day®

PBO* (n=198)

VLD 20 mg/day’® VLD 40 mg/day®  PBO® (n=221)

(n=200) [n (%)] [n (%)] (n=227) [n (%)] (n=225) [n (%)] [n (%)]
Discontinued due to AE 22 (11.0)* 7(3.5) 18 (7.9) 30 (13.3)* 11 (5.0)
Common adverse events during double-blind treatment
Abnormal dreams 10 (5.0) 3(1.5) NR NR NR
Diarrhea 62 (31.0) 24 (12.1) 57 (25.1) 48 (21.3) 23 (10.4)
Dizziness 15 (7.5) 14 (7.1) 12 (5.3) 21(9.3) 8(3.6)
Dry mouth 11 (5.5) 10 (5.1) 10 (4.4) 10 (4.4) 12 (5.4)
Headache 15 (7.5) 21 (10.6) 32 (14.1) 25 (11.1) 18(8.1)
Insomnia NR NR 11 (5.0) 12 (5.3) 13 (5.8)
Nausea 63 (31.5) 19 (9.6) 55 (24.2) 58 (25.8) 25 (11.3)
Somnolence 12 (6.0) 6 (3.0) NR NR NR
Upper respiratory tract 9(4.5) 10 (5.1) 11 (4.8) 12 (5.3) 16 (7.2)
infection
Vomiting 102 (23.4) 22(5.1) 13 (5.7) 17 (7.6) 5(2.3)
Fatigue 16 (3.7) 12 (2.8) 7(3.1) 13 (5.8) 6 (2.7)
Sexual dysfunction 4(2) 2(1.01) NR NR NR
Orgasm 1(0.5) 1(0.5) NR NR NR
Sexual arousal 1(0.5) 0 NR NR NR
Libido 1(0.5) 1(0.5) 3 (1.3%) 5(2.2%) 2 (0.9%)
Ejaculation 1(0.5) 0 1 1 1

?Safey population total intent-to-treat patients.

#p < 0.05.

PBO: placebo, NR: nor reported, VLD: vilazodone.
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firmed this putative benefit. Augmenting non-antidepre-
ssants having 5-HT1a partial agonist (i.e.: atypical anti-
psychotics and buspirone) have long been one of the treat-
ment options in patients showing partial or inadequate re-
sponse to current antidepressants.>*"*® In this respect, vi-
lazodone could be expected to have greater efficacy in pa-
tients with treatment-refractory depression (TRD) with-
out increasing the AE burden due to polypharmacy.*!
Studies comparing the efficacy and tolerability of vilazo-
done with that of other conventional antidepressants
(SSRI and SNRI) should be conducted to shed light on this
important issue. Nevertheless, the fact that all-cause in-
patient hospital visits, duration of hospital stays, and fre-
quency of emergency department visits were significantly
lower for patients taking vilazodone than for patients tak-
ing other SSRIs in a claims database study might suggest
its greater efficacy over other conventional antidepre-
ssants. It is still unclear whether vilazodone has lower risk
of causing sexual side effects than conventional antide-
pressants. Antidepressant-induced sexual dysfunctions
are known to increase with prolonged antidepressant
use.*”™ Likewise, the rate of sexual dysfunction was higher
in the 1-year open label study (around 16%) than other
short-term RCTs (3-7%). Thus, head-to-head to trials com-
paring rate of sexual dysfunction between vilazdone with
other conventional antidepressants having longer follow-up
periods (>1 year) could be more appropriate.

Two phase III RCTs documented the efficacy and safety
of vilazodone in patients with generalized anxiety disorder.
The results could be the start of broadening vilazodone’s
usage or FDA approval in diverse anxiety disorders. In this
perspective, vilazodone may be effective in patients with
other anxiety disorders, and this speculation should also
be established with future studies.

In conclusion, vilazodone is an effective and safe treat-
ment option having novel mechanisms of action in patients
with MDD. Relapse prevention effects and long-term effi-
cacy of vilazodone should be established in adequately pow-
ered, large RCTs in the near future. More importantly, vila-
zodone’s efficacy and tolerability should be compared with
SSRI+buspirone in well controlled clinical trials.
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