304 Original article

Relapse prevention in adults with major depressive disorder
treated with vilazodone: a randomized, double-blind,

placebo-controlled trial

Suresh Durgam® Carl Gommoll?, Raffaele Migliore®, Changzheng Chen?,
Cheng-Tao Chang? Michelle Aguirre® and Michael E. Thase®

This randomized withdrawal study assessed relapse
prevention with vilazodone in adults with major

depressive disorder. After 20 weeks of open-label treatment
with vilazodone 40 mg/day, responders were randomized
(1:1:1) to 28 weeks of double-blind, fixed-dose treatment
with vilazodone 20 mg/day, vilazodone 40 mg/day, or
placebo. The primary efficacy endpoint was time to first
relapse, defined as Montgomery—Asberg Depression Rating
Scale total score of at least 18 and meeting major
depressive episode criteria, Montgomery—Asberg
Depression Rating Scale total score of at least 18 at two
consecutive visits, or discontinuation for an insufficient
therapeutic response. Of 1204 patients who received open-
label treatment, 564 completed treatment and were
randomized (placebo =192, vilazodone 20 mg/day = 185,
vilazodone 40 mg/day = 187). No significant difference was
detected in time to relapse during the double-blind period
(P> 0.05). The crude percentage of patients that relapsed
was similar between treatment groups (placebo = 12.6%;
vilazodone 20 mg/day = 11.4%; vilazodone 40 mg/

day = 13.4%). The most common treatment-emergent

Introduction

Relapse in major depressive disorder (MDD) is defined
as a return of depressive symptoms after effective acute
treatment with an antidepressant therapy (Segal e a/.,
2003). Factors associated with a greater risk of relapse
include discontinuation of treatment too soon following initial
response, multiple courses of acute antidepressant therapy,
and residual symptoms and/or functional impairment after
treatment (Shelton, 2001; Rush e @/, 2006; Sheehan ¢ a/.,
2011; Judd e al., 2015). It has been suggested that focusing
efforts on relapse prevention may be more beneficial than
trying to manage active relapse episodes (Nierenberg e al.,
2003), and studies have shown that patients who achieve
treatment response with antidepressants have lower rates
of relapse (Thase ¢ al., 1992). Risk of relapse may also be
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adverse events were diarrhea (29.6%), nausea (24.0%), and
headache (14.0%) during open-label treatment and
headache (8.9%), nasopharyngitis (8.4%), and diarrhea
(7.5%) during double-blind treatment in the combined
vilazodone groups (20 and 40 mg/day). In conclusion, time
to relapse with vilazodone was not statistically different
from placebo. Vilazodone was generally well tolerated in
adults with major depressive disorder. Int Clin
Psychopharmacol 33:304-311 Copyright © 2018 The
Author(s). Published by Wolters Kluwer Health, Inc.
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further reduced if patients continue antidepressant treatment
for 49 months after the response is achieved (American
Psychiatric Association, 2010).

Vilazodone is a selective serotonin reuptake inhibitor
(SSRI) and 5-HT;s receptor partial agonist that is
approved in the USA, Mexico, Brazil, and Canada for the
treatment of MDD in adults. The efficacy of vilazodone
in reducing depression symptoms was established in four
large clinical trials in which patients were randomized to
receive 8 or 10 weeks of double-blind treatment with
placebo or vilazodone (20 or 40 mg/day) (Rickels ¢z al.,
2009; Khan ez a/., 2011; Croft et al., 2014; Mathews et al.,
2015). In these studies, treatment with vilazodone versus
placebo resulted in significantly greater improvements in
Montgomery-Asberg Depression Rating Scale (MADRS)
total score (Rickels ¢ al., 2009; Khan ez al., 2011; Croft ez al.,
2014; Mathews ez al., 2015) and Hamilton Depression Rating
Scale total score (Rickels e al., 2009; Khan e «/., 2011).
Although these studies demonstrated the acute effects of
vilazodone on depressive symptoms, they did not provide
information about longer-term treatment or the ability of
vilazodone to prevent relapse. Therefore, a randomized,
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double-blind, withdrawal study was conducted to evaluate
vilazodone relative to placebo in the prevention of relapse in
adults with MDD who responded to 20 weeks of open-label
vilazodone treatment.

Participants and methods

Study design and participants

"This randomized, double-blind, parallel-group, placebo-
controlled, fixed-dose, withdrawal study (NC'T01573598)
was conducted from 2012 to 2014 at 64 sites (USA,
Bulgaria, Finland, Germany, Romania, Serbia, Ukraine)
in full compliance with the International Conference on
Harmonization Guidelines on General Considerations for
Clinical Trials and the Declaration of Helsinki. The
protocol and amendments were approved by an institu-
tional review board at each study center. All patients
provided written informed consent.

The study comprised a 1-2-week no-drug screening period,
an 8-week open-label run-in phase, a 12-week open-label
stabilization phase, a 28-week double-blind phase in which
eligible patients were randomized to placebo or vilazodone,
and a 2-week down-taper phase (Supplementary Fig.,
Supplemental digital content 1, Z#p.//links.low.com/ICP/
A47). Men and women (18-70 years, inclusive) with a
Diagnostic and Statistical Manual of Mental Disorders, 4th ed.,
Text Revision (DSM-IV-TR) diagnosis of MDD (American
Psychiatric Association, 2000) were included in the study.
Patients had an ongoing major depressive episode (> 8 weeks
to <18 months); at least three lifetime depressive episodes
(including current episode) and two episodes within 5 years
before screening (including the current episode); MADRS
total score of at least 26; and BMI of at least 18 and up to
40 kg/m*.

Patients were excluded if they had a current DSM-IV-TR
Axis I disorder other than MDD within 6 months before
screening (comorbid generalized anxiety disorder, social
anxiety disorder, and/or specific phobias were allowed); his-
tory of manic, psychotic, obsessive—compulsive, personality,
and/or cognitive disorder(s); substance abuse or dependence
within 6 months before screening; suicide risk, based on
investigator judgment, suicide attempt within the past year,
MADRS suicidal thoughts item score of at least 5, and/or
Columbia-Suicide Severity Rating Scale (C-SSRS) findings;
nonresponse to at least two antidepressants after at least
8 weeks of treatment at approved recommended doses;
and any condition that could interfere with study conduct,
confound interpretation of study results, or endanger
patient well-being. Concomitant use of medications with
psychoactive effects or strong cytochrome P450 effects was
prohibited; medications for insomnia (e.g. eszopiclone,
zopiclone, zaleplon, zolpidem) were allowed as needed.

Randomization, blinding, and treatment

Computerized randomization codes were generated by
an administrator who was not otherwise involved in the
study. Patients, investigators, and study site personnel
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were blinded to the patient group, and blinding was
managed and maintained through the use of an inter-
active web response system. No breaking of the blind
occurred during the study. All study medications (vila-
zodone 10- and 20-mg tablets, matching placebo tablets)
were identical in appearance and packaging.

During the 8-week open-label run-in phase, vilazodone was
titrated to 40 mg/day (Supplementary Fig., Supplemental
digital content 1, hup:f/links.tww.com/ICP/A47). Patients could
continue to the 12-week open-label stabilization phase if
they completed the 8-week run-in phase, had MADRS total
score of 12 or less at the final visit of the run-in phase, and
had no significant tolerability issues as judged by the inves-
tigator at the final visit of the run-in phase. Patients received
vilazodone 40 mg/day for the stabilization phase. Eligible
patients from the open-label period who demonstrated stable
response continued into the 28-week double-blind period
and were randomized (1:1: 1) to placebo, vilazodone 20 mg/
day, or vilazodone 40 mg/day. Criteria for randomization
included completion of the 20-week open-label period;
MADRS total score of 12 or less at the final three study visits
of this period (weeks 16, 18, and 20); no greater than 2
MADRS total score excursions of greater than 12 and 16 or
less (weeks 10, 12, and 14); and no significant tolerability
issues as judged by the investigator.

Patients who completed the double-blind period or dis-
continued from the study for any reason entered a 2-week
down-taper period; patients randomized to vilazodone had
dose reductions during the first week (40 to 20 to 10 mg/day),
unless deemed medically inappropriate by the study inves-
tigator, and no medication during the second week.

Efficacy and safety parameters

The primary efficacy parameter was the time to first
relapse during the double-blind period, defined as the
number of days from randomization to the date of
relapse. Relapse was defined as MADRS total score of at
least 18 and presence of a major depressive episode (per
DSM-IV-TR criteria) at any visit; MADRS total score of
at least 18 at any two consecutive visits; discontinuation
for insufficient therapeutic response, defined as worsen-
ing of depression requiring medication switch and at least
a two-point increase from randomization in Clinical
Global Impressions-Severity (CGI-S) score; or worsening
of depression requiring hospitalization. Patients who did
not meet relapse criteria were censored at the time of
completion or discontinuation.

Additional efficacy parameters assessed during the open-
label and double-blind periods included changes from
baseline in MADRS total score and CGI-S score, and
mean CGIl-Improvement (CGI-I) score. Open-label
baseline was defined as the last available assessment
before the first dose of open-label vilazodone treatment.
Double-blind baseline was defined as the last available
assessment before randomization.
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Safety parameters included adverse events (AEs), clinical
laboratory tests, vital signs and physical examinations,
ECG findings, and C-SSRS assessments. An AE that
occurred during the open-label or double-blind period was
considered a treatment-emergent AE (TEAE) if it was not
present before the first dose of open-label treatment or if it
was present but increased in severity during the respective
period. A newly emergent AE was defined as an AE that
was not present before the first dose of the double-blind
period or was present but increased in severity.

Statistical methods

Sample size and power calculations were based on analysis
of time to relapse in the double-blind period. Assumptions,
based on previous relapse studies with similar compounds
(i.e. SSRIs), included relapse rate of 30 and 15% in the
placebo and vilazodone 40 mg/day groups, respectively, and
discontinuation rate of 15% in the double-blind period for
reasons other than insufficient therapeutic response. It was
estimated that 465 randomized patients (155/treatment
group) would provide 87% power to detect a difference in
the primary efficacy parameter using the log-rank test at the
0.05 significance level. On the basis of the assumption that
response rates with vilazodone during the dose-titration and
stable-dose phases of the open-label period would be 43
and 72%, respectively, it was estimated that ~ 1500 patients
would need to be enrolled in the study.

Analyses were conducted in the open-label safety population
(all patients who received > 1 dose of open-label vilazodone),
open-label intent-to-treat (I'T'T") population (open-label safety
population with > 1 postbaseline MADRS assessment during
the open-label period), double-blind safety population (all
patients who received >1 dose of double-blind treatment),
and double-blind ITT population (double-blind safety
population with > 1 postbaseline MADRS assessment during
the double-blind period or those who discontinued the
double-blind period due to insufficient therapeutic response).

The primary efficacy parameter (time to relapse) was ana-
lyzed in the double-blind I'T'T' population using a log-rank
test; hazard ratio estimates and 95% confidence intervals
were based on a Cox proportional hazard regression model
with treatment group as explanatory variables and stratified
by US/non-US category. The cumulative rate of relapse was
characterized by Kaplan—Meier curves for double-blind
treatment. 'I'wo sensitivity analyses were performed to
assess the robustness of the primary analysis. The first
sensitivity analysis assumed that patients who discontinued
the double-blind period had relapsed and were not cen-
sored; the second sensitivity analysis was an extension of
the placebo-based pattern mixture model, which assumed
that vilazodone-treated patients who discontinued double-
blind treatment would have had disease progression similar
to the placebo group.

Additional efficacy parameters were analyzed descriptively in
the open-label I'T'T" population, with the last observation

carried forward to impute missing values. In the double-blind
ITT population, additional efficacy parameters were ana-
lyzed using a mixed-effects model for repeated measures
with treatment group, study center, visit, and treatment
group-by-visit interaction as fixed effects and baseline and
baseline-by-visit interaction as covariates. A post-hoc analysis
was conducted to determine the percentage of patients
(open-label T'T'T" population) achieving MADRS response
(>50% total score reduction) and MADRS remission (total
score <10). Patient demographics, baseline characteristics,
and safety parameters were analyzed descriptively.

Results

Patients

Of the 1204 patients who entered the open-label period,
564 completed the 20-week open-label treatment period
and met the criteria for randomization (Fig. 1). A total of 376
(66.8%) patients completed the double-blind period, not
including the 68 patients who were discontinued because
they met the relapse criteria. A greater proportion of
placebo-treated patients (70.8%) than vilazodone-treated
patients (64.7%) completed the double-blind period.

Patient baseline characteristics are presented in Table 1.
Characteristics were similar between the open-label and
double-blind safety populations and across treatment
groups in the double-blind safety population. Mean
MADRS total score was 31.7 at open-label baseline; at
randomization, mean MADRS total scores were ~5 in all
treatment groups (Table 1). Mean duration of vilazodone
treatment in the open-label period was 105.5 days. Mean
treatment duration in the double-blind period was
158.1 days for placebo, 152.7 days for vilazodone 20 mg/day,
and 157.0 days for vilazodone 40 mg/day.

Efficacy outcomes

Open-label period

Mean MADRS total score decreased from baseline by ~ 20
points by week 8 of the open-label run-in treatment period
and remained relatively stable thereafter. Post-hoc analysis
of MADRS data showed that 77.6% of patients were
responders (>50% decrease in MADRS total score from
bascline) at week 8 of the open-label treatment period
(Supplementary Fig., Supplemental digital content 2A, Azp://
links.kow.com/ICPIA4S). At week 20, 72.8% of patients were
treatment responders. Moreover, 63.9% of patients met
remission criteria (MADRS total score <10) after receiving
20 weeks of open-label vilazodone treatment (Supplementary
Fig., Supplemental digital content 2B, Azzp.//links.kow.com/ICP/
A48). Mean change from baseline to week 20 in CGI-S score
was — 2.3; mean CGI-I score at week 20 was 1.9.

Double-blind period

There was no significant difference between either vilazo-
done group and placebo group for time to first relapse
[hazard ratio (95% confidence interval): vilazodone 20 mg/day
vs. placebo=0.91 (0.51-1.63), vilazodone 40 mg/day vs.
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Fig. 1
Screened (N=1784) Screen failures 580
Inclusion/exclusion criteria 520
Withdrawal of consent 35
Lost to follow-up 13
Adverse event 3
Protocol deviation 3
Entered OL Period (N=1204) Other 5
OL Safety Population 1204
OL ITT Population 1197
Discontinued 427
Withdrawal of consent 101
Adverse event 90
Lost to follow-up 63
Insufficient response 54
Randomized (N=564) Protocol deviation 52
Criteria for next phase not met 42
Inclusion/exclusion criteria 3
Other 22
Placebo Vilazodone 20 mg/d Vilazodone 40 mg/d
(n=192) (n=185) (n=187)

—' Erroneously randomized 1
Discontinued 56 Discontinued 66 Discontinued 65
Met criteria for relapse 23 Met criteria for relapse 20 Met criteria for relapse 25
Withdrawal of consent 17 Withdrawal of consent 16 Withdrawal of consent 9
— Protocol violation 7 — Protocol violation 12 — Protocol violation 14
Lost to follow-up 3 Lost to follow-up 10 Lost to follow-up 11
Adverse event 2 Adverse event 4 Adverse event 1
Other 4 Other 4 Other 5

Completed DB Period 136 Completed DB Period 119 Completed DB Period 121

DB Safety Population 192 DB Safety Population 185 DB Safety Population 186

DB ITT Population 190 DB ITT Population 185 DB ITT Population 186

Patient disposition. One patient was erroneously randomized to vilazodone 40 mg/day and therefore not included in any double-blind safety or ITT

analysis. DB, double-blind; ITT, intent-to-treat; OL, open-label.

placebo =1.07 (0.61-1.87); Fig. 2]. The crude rate of patients
who relapsed during the double-blind period was similar
across treatment groups (placebo = 12.6%; vilazodone 20 mg/
day=11.4%; vilazodone 40 mg/day=13.4%). Neither pre-
defined sensitivity analysis for the primary efficacy endpoint
demonstrated a significant difference between vilazodone (20
or 40 mg/day) and placebo. In addition, no significant differ-
ences were found between either dose of vilazodone and
placebo for change from baseline in MADRS total score or
CGI-S score, or in CGI-I score at the end of the double-blind
period (Table 2).

Safety outcomes

Adverse events

An overall summary of AEs is presented in Table 3. During
the open-label period, 79.1% of patients had at least one
TEAE, and 8.1% of patients discontinued the study because

of an AE. The only TEAEs occurring in at least 10% of
patients were diarrhea (29.6%), nausea (24.0%), and head-
ache (14.0%). Most cases of diarrhea and nausea resolved
within 2 weeks of onset (67.1 and 72.7%, respectively).
During the double-blind period, the most common TEAEs
in the vilazodone 20 and 40 mg/day groups were headache
(8.1 and 9.7%, respectively), nasopharyngitis (8.6 and
8.1%), and diarrhea (7.0 and 8.1%); most cases of diarrhea
resolved within 3 weeks of onset (placebo=66.7%;
vilazodone 20 mg/day=84.6%; vilazodone 40 mg/day=
66.7%). During the double-blind treatment period, dis-
continuation because of AEs occurred more frequently in
the vilazodone 20 mg/day group (3.2%) than in the placebo
or vilazodone 40 mg/day groups (0.5%, each). No newly
emergent AEs occurred in at least 10% of patients in any
group (Table 3).
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Table 1 Patient baseline characteristics (safety populations)
Double-blind
Open-label
Vilazodone 40 mg/day Vilazodone 20 mg/day Vilazodone 40 mg/
(n=1204) Placebo (n=192) (n=185) day (n=186)
Demographics
Age [mean (SD)] (years) 44.4 (12.7) 46.7 (11.9) 45.2 (12.6) 438 (12.0)
Female [n (%)] 767 (63.7) 116 (60.4) 113 (61.1) 126 (67.7)
White [n (%)] 938 (77.9) 149 (77.6) 147 (79.5) 155 (83.3)
BMI [mean (SD)] (kg/mg) 28.1 (5.4) 28.6 (5.5) 27.7 (5.2) 28.5 (5.4)
MDD history
MDD duration [mean (SD)] (years) 14.3 (10.4) 14.1 (10.6) 14.4 (10.8) 14.0 (10.3)
Recurrent episodes [n (%)]* 1200 (99.7) 192 (100.0) 184 (99.5) 183 (98.4)
Number of episodes [mean (spy® 4.7 (3.9) 4.8 (3.9) 4.6 (2.3) 4.4 (1.7)
Previous antidepressant treatment [n (%)] 244 (20.3) 44 (22.9) 42 (22.7) 38 (20.4)
MADRS total score [mean (SD)]® 31.7 (3.8) 4.6 (3.3) 4.8 (3.4) 5.0 (3.4)

DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders, 4th ed., Text Revision; ITT, intent-to-treat; MADRS, Montgomery—Asberg Depression Rating Scale;

MDD, major depressive disorder.
#Defined by DSM-IV-TR criteria for recurrent episode MDD.
bInoluding the current major depressive episode.

°At baseline in the open-label ITT population (n=1197); at randomization in the double-blind ITT population (placebo, n=190; vilazodone 20 mg/day, n = 185; vilazodone

40 mg/day, n=186).
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Kaplan—Meier curves of time to relapse in the double-blind period (ITT
population). ITT, intent-to-treat.

Most TEAEs (>93%) that occurred during the study
were judged as mild or moderate by the investigator. No
deaths occurred during the study, and the only serious
AE reported in more than patient was a suicide attempt
(two patients during the open-label period). Neither case
was judged by the investigator as related to treatment,
and both patients were discontinued from the study (one
each for suicide attempt and AE of abdominal pain
upper/stomachache).

Laboratory tests, vital signs, and electrocardiograms

In the double-blind safety population, mean changes
from baseline for liver enzyme/function, metabolic para-
meters, vital signs, or ECG parameters were similar across
treatment groups and to the open-label safety population
(Supplementary Table, Supplemental digital content 3,
hatp:fllinks.low.com/ICP/A49). In both the open-label and
double-blind treatment period there were few potentially
clinically significant changes in laboratory parameters.

Table 2 Additional efficacy outcomes in the double-blind period (ITT population, MMRM)

Outcome at week 48 Placebo (n=190)

Vilazodone 20 mg/day (n=185) Vilazodone 40 mg/day (n=186)

MADRS total score (n) 135

LS change from DB baseline [mean (SE)]* 0.50 (0.40)

LSMD vs. placebo (95% ClI) -

P value -
CGI-S score (n) 135

LS change from baseline [mean (SE)] 0.01 (0.06)

LSMD vs. placebo (95% ClI) -

P value -
CGl-l score (n) 135

LS score [mean (SE)] 1.34 (0.05)

LSMD vs. placebo (95% CI) -
P value -

118 120
0.79 (0.42) 0.64 (0.41)
0.29 (—0.83 to 1.42) 0.14 (—0.98 to 1.26)
0.6104 0.8054
118 120
0.03 (0.06) 0.02 (0.06)
0.01 (—0.15 t0 0.17) 0.00 (—0.16 to 0.16)
0.8667 0.9667
118 120
1.34 (0.06) 1.36 (0.06)
0.00 (—0.15 to 0.15) 0.03 (=0.12 t0 0.17)
0.9892 0.7345

CGlH, Clinical Global Impression of Improvement; CGI-S, Clinical Gilobal Impression of Severity; Cl, confidence interval; DB, double-blind; ITT, intent-to-treat; LS, least
squares; LSMD, LS mean difference; MADRS, Montgomery—Asberg Depression Rating Scale; MMRM, mixed-effects model for repeated measures; n, number of patients

with available assessment at week 48.

®Baseline was defined as the last nonmissing efficacy assessment before randomization.
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Table 3 Adverse events (safety populations)

Double-blind
Open-label
Vilazodone Vilazodone Vilazodone
40 mg/day Placebo 20 mg/day 40 mg/day
(n=1204) (n=192) (n=185) (n=186)
[n (%)] [n (%)] [n (%)] [n (%)]
Patients with any 952 (79.1) 103 (63.6) 101 (54.6) 115 (61.8)
TEAE
Patients who 97 (8.1) 1 (0.5) 6 (3.2) 1 (0.5)
discontinued
because of AE?

Nausea 20 (1.7) 0 0 0
Diarrhea 15 (1.2) 0 0 0
Patients with any 13 (1.1) 4 (2.1) 5 (2.7) 1 (0.5)

serious AE
Patients with NEAE® NA 92 (47.9) 85 (45.9) 107 (567.5)
Deaths 0 0 0 0
Common TEAEs®
Diarrhea 356 (29.6) 9 (4.7) 13 (7.0) 15 (8.1)
Nausea 289 (24.0) 7 (3.6) 6 (3.2) 9 (4.8)
Headache 169 (14.0) 9 (4.7) 15 (8.1) 18 (9.7)
Dizziness 115 (9.6) 6 (3.1) 2 (1.1) 2 (1.1)
Somnolence 59 (4.9) 3 (1.6) 0 5 (2.7)
Nasopharyngitis 88 (7.3) 14 (7.3) 16 (8.6) 15 (8.1)
Insomnia 72 (6.0) 7 (3.6) 7 (3.8) 1 (0.5)
Upper respiratory 70 (5.8) 12 (6.3) 12 (6.5) 10 (5.4)
tract infection
Dry mouth 58 (4.8) 0 2 (1.1) 2 (1.1)
Fatigue 55 (4.6) 1 (0.5) 3(1.6) 3(1.6)
Vomiting 48 (4.0) 2 (1.0) 1 (0.5) 3 (1.6)
Weight increased 47 (3.9) 4 (2.1) 7 (3.8) 10 (5.4)
Abnormal dreams 46 (3.8) 2 (1.0) 2 (1.1) 3(1.6)
Common NEAEs®
Headache NA 6 (3.1) 11 (5.9) 14 (7.5)
Nasopharyngitis NA 10 (5.2) 10 (5.4) 10 (5.4)
Weight increased NA 4 (2.1) 6 (3.2) 10 (5.4)
Upper respiratory NA 7 (3.6) 8 (4.3) 7 (3.8)
tract infection
Diarrhea NA 2 (1.0 6 (3.2)
Dizziness NA (3.1 1 (0.5) 2 (1.1)
Insomnia NA 6 (3.1 5 (2.7) 1

AE, adverse event; NA, not applicable; NEAE, newly emergent AE; TEAE,
treatment-emergent AE.

2AEs associated with discontinuation reported in > 1% of patients in any group
during any phase.

®An NEAE was a TEAE that occurred during the double-blind phase that was
either not present before the start of the double-blind phase or was present but
increased in severity during the double-blind phase.

°TEAEs reported in >3% of patients in any treatment group.

YNEAESs reported in > 3% of patients in any treatment group.

Columbia-Suicide Severity Rating Scale suicidal
ideation and behavior

Based on C-SSRS monitoring, suicidal ideation during
the open-label treatment period occurred in 214 (17.8%)
of 1204 patients [132/214 (61.7%) in the least severe
category, ‘wish to be dead’]; suicidal behavior occurred in
10 (0.8%) of 1204 patients. During the double-blind
period, suicidal ideation for placebo, vilazodone 20 mg/day,
and vilazodone 40 mg/day occurred in 14 (7.3%) of 192, 16
(8.6%) of 185, and 22 (11.8%) of 186 patients, respectively;
most instances (65.4%) were in the least severe category.
No patients had suicidal ideation in the most severe cate-
gory (‘active suicidal ideation with specific plan and intent’),
and two (3.8%) patients (one each, placebo and vilazodone
40 mg/day) had active suicidal ideation with some intent to
act but without specific plan. During the open-label period,
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suicidal ideation was reported as an AE in four (0.3%)
patients, and suicide attempt was reported in two (0.2%)
patients. During the double-blind period, suicidal ideation
was reported as an AE in one patient, and there were no
reports of AEs of a suicide attempt.

Discussion

The randomized withdrawal design of this study is con-
sidered a standard for demonstrating the effectiveness of
long-term antidepressant treatment, following the pre-
cedent set by other drugs that have been approved by the
US Food and Drug Administration for maintenance
treatment in patients with MDD (Kornstein ez 4/., 2006;
Perahia ez a/., 2009). In this study, there was no significant
difference in time to the first relapse between patients
who had received 20 weeks of open-label vilazodone and
were withdrawn from active treatment (i.e. randomized to
placebo) and those who continued receiving active
treatment (randomized to vilazodone 20 or 40 mg/day).
This lack of worsening in patients who were withdrawn
from active treatment was somewhat surprising, as it was
expected that a significantly greater number of placebo-
treated patients would relapse.

Although no direct comparisons can be made, relapse
rates in this study were notably lower than in other
relapse studies (Supplementary Table, Supplemental
digital content 4, 2ttp./llinks.lww.com/ICP/A50), including
a review of 15 maintenance trials (mean relapse, pla-
cebo=37%; drug=18%) (Borges er al, 2014). One
important factor that may have contributed to low relapse
rates and lack of significant difference in the primary
efficacy parameter was the high magnitude of response to
vilazodone during open-label treatment. Inclusion in this
study required a MADRS total score of at least 26, and
the mean score at baseline of the open-label period was
31.7. At randomization, however, the mean MADRS total
score was ~5 in all treatment groups, representing a
considerably lower score than that used to determine
eligibility for randomization. A post-hoc analysis of
MADRS data from the open-label period showed that
over three-quarters of patients achieved predefined
response criteria after 8 weeks of treatment. This
response rate is substantially higher than the roughly 50%
response rate seen in other antidepressant maintenance
trials (Borges ez a/., 2014) and may be because of the high
percentage of patients (~80%) that entered this study as
treatment naive.

Study design factors, including duration of the open-label
and double-blind periods, stabilization criteria, and relapse
criteria, may have additionally contributed to the failure to
detect a significant difference in relapse rates between
placebo-treated and vilazodone-treated patients. Although
a previous analysis of maintenance trials found no rela-
tionship between the length of open-label periods and
relapse rate, most of the studies (12 of 15) had an open-
label phase less than or equal to 12 weeks leading to little
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opportunity to detect a difference (Borges ez al., 2014).
Further, only eight studies included a stabilization phase;
of these, symptomatic stability was present for more than
3 weeks in only one study. Recently, the Food and Drug
Adminstration began recommending that maintenance
studies of antidepressants include a 12-week stabilization
period after patients achieve treatment response (Borges
et al., 2014). As a result, the present study consisted of an
8-week run-in followed by a 12-week stabilization phase
before randomization. This extended open-label period
led to longer exposures at effective therapeutic doses,
which is especially noteworthy considering longer expo-
sure to antidepressant agents after the initial therapeutic
response has been associated with lower rates of relapse
(Thase er al, 1992; American Psychiatric Association,
2010). Given the high response rate at the end of the
open-label treatment period, a longer double-blind phase
may have been required to see separation in relapse rates
between placebo-treated and vilazodone-treated patients.
The long stabilization period may have also increased the
risk of losing some patients to early relapse. However, this
stabilization period also ensured that randomized patients
were true responders and were not just experiencing a
transient response. In addition, varying relapse criteria
used in maintenance studies can influence time to and
rates of relapse. As investigator’s judgement was not a
criterion for relapse in this study, it is possible that patients
who would have been considered to have relapsed in a
real-world setting were not characterized as relapsed
within this study.

The incidence and types of TEAEs seen in the open-
label period were consistent with results from previous
randomized, placebo-controlled trials of vilazodone in
patients with MDD (Rickels ez @/., 2009; Khan ez a/., 2011;
Croft ez al., 2014; Mathews ¢z a/., 2015). The most com-
monly reported TEAEs in the open-label period (i.c.
diarrhea, nausea, headache, dizziness) occurred in less
than 5% of placebo-treated patients in the double-blind
period. Patients who remained on vilazodone continued
to experience these TEAEs, although at a lower inci-
dence than in the open-label period (except for a head-
ache in the vilazodone 20 mg/day group). Providing
information about TEAEs commonly associated with
vilazodone, along with appropriate management of these
side effects as needed, may help patients adhere to
treatment, which is an important component of any long-
term treatment strategy.

Overall, the data in this study suggest that responsiveness
to treatment during the open-label phase had an impact
on outcomes in the double-blind period. Although no
definitive conclusions can be drawn from the double-
blind period about the effects of vilazodone on relapse
prevention, results from the open-label period suggest
that treatment with an effective antidepressant for an
adequate length of time may be an important strategy in
reducing the risk of relapse.

Limitations of this study included generalizability to a
broader patient population because of eligibility criteria,
including the exclusion of patients with comorbid psy-
chiatric disorders or a history of a nonresponse to anti-
depressant treatment. The inclusion of a 12-week
stabilization phase likely helped identify patients who
were true responders to vilazodone; however, it may have
also censored patients who relapsed early and were not
randomized. Additional study design factors such as sta-
bilization criteria and relapse criteria may have also lim-
ited the ability to detect efficacy in this study. Moreover,
since ~35% of patients did not continue from the open-
label treatment period, efficacy and safety outcomes
could have been affected by attrition. In addition, with-
out an SSRI-only active comparator during the open-
label period, it is difficult to elucidate whether the
response to treatment was specific to vilazodone or sim-
ply due to the relatively long duration of treatment.
Further, given the suppression of MADRS total scores to
~5 during open-label treatment, the withdrawal period of
28 weeks may not have been long enough to detect
differences in time to relapse, and the study may have
been underpowered based on the substantially lower-
than-expected relapse rates. Indeed, this may be con-
sidered more of a failed study than a negative study.

Conclusion

No conclusions can be drawn regarding the effect of
vilazodone on relapse prevention in adults with MDD.
Following randomization, patients who continued on
vilazodone failed to separate from patients who were
randomized to placebo. Long-term treatment with vila-
zodone was well tolerated, and no new safety signals
were noted.
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