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Abstract

Background. Vortioxetine has demonstrated dose-dependent efficacy in patients with major
depressive disorder (MDD), with the greatest effect observed with vortioxetine 20 mg/day. This
analysis further explored the clinical relevance of the more rapid and greater improvement in
depressive symptoms observed with vortioxetine 20 mg/day vs 10 mg/day.
Methods. Analysis of pooled data from six short-term (8-week), randomized, placebo-
controlled, fixed-dose studies of vortioxetine 20 mg/day in patients with MDD (N = 2620).
Symptomatic response (≥50% decrease in Montgomery–Åsberg Depression Rating Scale
[MADRS] total score), sustained symptomatic response, and remission (MADRS total score
≤10) were assessed by vortioxetine dosage (20 or 10 mg/day).
Results. After 8 weeks, 51.4% of patients receiving vortioxetine 20 mg/day had achieved
symptomatic response vs 46.0%of those receiving vortioxetine 10mg/day (P< .05). Significantly
more patients achieved symptomatic response vs placebo fromweek 2 onwards for vortioxetine
20 mg/day and from week 6 onwards for vortioxetine 10 mg/day (both P ≤ .05). Sustained
response was achieved from week 4 for 26.0% of patients receiving vortioxetine 20 mg/day vs
19.1% of those receiving vortioxetine 10 mg/day (P < .01), increasing to 36.0% and 29.8%,
respectively, over the 8-week treatment period (P < .05). At week 8, 32.0% of patients receiving
vortioxetine 20 mg/day were in remission vs 28.2% of those receiving vortioxetine 10 mg/day
(P= .09). Rates of adverse events and treatment withdrawal were not increased during the week
following vortioxetine dose up-titration to 20 mg/day.
Conclusion. Vortioxetine 20 mg/day provides more rapid and more sustained symptomatic
response than vortioxetine 10 mg/day in patients with MDD, without compromising
tolerability.

Introduction

Early optimized antidepressant therapy in patients with major depressive disorder (MDD) is
important for achieving full symptomatic and functional recovery.1-4 Clinical guidelines recom-
mend that patients should be assessed for improvement within 2 weeks of treatment initiation to
permit early dose adjustment or change of antidepressant medication in those with inadequate
response.5-7 Early response to antidepressant therapy has been shown to be predictive of remission
and recovery in patients with MDD.8-13 Patients experiencing early improvement on antidepres-
sant therapy (defined as≥20% reduction inHamilton Rating Scale for Depression [HAM-D] score
frombaseline after 2weeks of treatment)were found to be at least three timesmore likely to achieve
sustained response (i.e., ≥50% reduction in HAM-D score from baseline at 6 weeks) than patients
showing later improvement.14

Conversely, lingering residual symptoms appear to contribute toward a more severe, relaps-
ing, and chronic future course of depression.15,16 In the National Institute of Mental Health
Collaborative Depression Study, patients with residual subthreshold depressive symptoms
experienced shorter time to first relapse, longer and more severe episodes of depression, and
greater disease burden over 10–20 years of follow-up than those who achieved asymptomatic
recovery.16 Similarly, patients who continue to experience functional impairment after remission
of core depressive symptoms have been shown to be almost four timesmore likely to relapse over
12 months of follow-up than those without residual functional impairment.17

Vortioxetine is amultimodal antidepressant shown to be efficacious and well tolerated for the
treatment of MDD across the approved dosage range of 5–20 mg/day.18,19 Vortioxetine is one of
the few antidepressants shown to have a clear dose–response relationship across the spectrum of
symptoms experienced by patients with MDD, including depressive, cognitive, physical, and
anxiety symptoms, and functional impairment, both in randomized, controlled clinical trials20-28

and in observational studies in routine clinical practice settings.29,30
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A recent analysis of data from six pivotal clinical trials in
patients with MDD showed vortioxetine 20 mg/day to be signifi-
cantly more effective than vortioxetine 10 mg/day in terms
of improvement in depressive symptoms assessed by the
Montgomery–Åsberg Depression Rating Scale (MADRS).26 Statis-
tically significant and clinically meaningful improvement in
depressive symptoms vs placebowas seen after 2weeks of treatment
in patients who received vortioxetine 20 mg/day; however, this was
not achieved until week 4 in thosewho received vortioxetine 10mg/
day. This is particularly noteworthy given that patients randomized
to vortioxetine 20 mg/day received the recommended starting
dosage of 10 mg/day for the first week of treatment.31,32 After 8
weeks of treatment, the mean change in MADRS total score from
baseline was significantly greater in patients treated with vortiox-
etine 20mg/day compared with vortioxetine 10mg/day (difference
between groups, �1.03 points; P < .05).26 A difference between
active treatments of at least 1 point on theMADRS is considered to
be clinically significant.33 Importantly, vortioxetine was found to be
well tolerated across the approved dosage range, with no clinically
relevant differences in tolerability observed between vortioxetine
20 and 10 mg/day over the 7 weeks of follow-up after vortioxetine
dose up-titration from 10 to 20 mg/day.26

This analysis was undertaken to further explore the clinical
relevance of the greater andmore rapid improvement in depressive
symptoms previously seen with vortioxetine 20 vs 10 mg/day,26

with particular focus on differences in the proportions of patients
who achieved symptomatic response and remission and the time-
points at which these outcomes were observed. Differences in the
proportions of patients achieving sustained symptomatic response
(i.e., response that was sustained from the specified time-point
until the end of study follow-up) were also assessed. The analysis
additionally considered potential vortioxetine dose effects with
regard to improvement in symptoms of anxiety and overall patient
functioning. The tolerability of vortioxetine 20 mg/day vs vortiox-
etine 10 mg/day was further assessed; specifically, the incidence of
adverse events occurring during the first week of treatment, when
patients randomized to receive vortioxetine 20mg/day received the
starting dose of vortioxetine 10mg/day, compared with that during
the second week of treatment immediately following vortioxetine
dose up-titration in the 20 mg/day group. The incidence of adverse
events related to sexual dysfunction was also analyzed.

Methods

Studies

This was an analysis of data pooled from the six short-term
(8-week), randomized, double-blind, placebo-controlled, fixed-
dose studies of vortioxetine in adult patients with MDD conducted
by H. Lundbeck A/S and Takeda Pharmaceuticals America,
Inc., that included vortioxetine 20 mg/day and used
the MADRS for assessment of depressive symptoms:
NCT01140906,34 NCT01153009,35 NCT01163266,36

NCT01422213,37 NCT01255787,38 and NCT02389816.24 In all
studies, patients randomized to vortioxetine 20 mg/day received
10 mg/day for the first week of treatment, before up-titration to
their randomized dosage for the remaining 7 weeks.

Key study inclusion criteria were as follows: diagnosis of MDD
according to the Diagnostic and Statistical Manual of Mental
Disorders (DSM) criteria at the time that the study was undertaken
(DSM 4th Edition, Text Revision, or DSM 5th Edition); current
major depressive episode of at least 3 months’ duration (confirmed

using theMini International Neuropsychiatric Interview); MADRS
total score of at least 26 points (i.e., at least moderately severe
depression); and Clinical Global Impression Scale-Severity of Ill-
ness score of at least 4 points (i.e., at least moderately ill) at the
screening and baseline visits. Patients who exhibited anxiety symp-
toms were allowed to participate in these studies; however, those
who fulfilled DSM diagnostic criteria for a concomitant anxiety
disorder were excluded.

Patients were assessed at baseline and at regular study visits
(weeks 1, 2, 4, 6, and 8). In all studies, severity of depression was
assessed using theMADRS. Anxiety symptoms were assessed using
the Hamilton Rating Scale for Anxiety (HAM-A) in four of the
studies,34-36,38 and patient functioning was assessed using the
Sheehan Disability Scale (SDS) in four studies.24,34,36,38

All studies were conducted in accordance with the Declaration
of Helsinki and Good Clinical Practice guidelines, and were
approved by the relevant research ethics committees. Patients
provided written informed consent for participation.

Statistical analysis

For each endpoint, efficacy analyses were performed using data
from all randomized patients who received at least one dose of
study medication and had at least one valid post-baseline efficacy
assessment (full analysis set). Given the well-established dose–
response relationship for vortioxetine across the approved dose
range of 5–20 mg/day, this analysis specifically investigated differ-
ences between vortioxetine 20 and 10mg/day; the lower number of
patients who received vortioxetine 5 and 15 mg/day precluded
assessment of the outcomes of interest in those dose groups.

The proportions of patients achieving response, sustained
response, and remission, as assessed by MADRS total score at
weeks 2, 4, 6, and 8, were compared between treatment groups
using a logistic regression model with the relevant baseline score as
a covariate. Response was defined as ≥50% decrease in MADRS
total score from baseline and remission as MADRS total score ≤10
points, and a last observation carried forward approach was used
for patients who did not complete the study.

A patient was considered to be a “sustained responder” from a
specific visit if they had achieved a ≥50% decrease in MADRS total
score from baseline for the first time at the specified visit and at the
last observed time-point (with only one intermediate visit allowed
to shownon-response) (Supplementary Table S1). To be eligible for
assessment of sustained response from a specific time-point (e.g.,
week 2 or 4) onward, patients had to haveMADRS data for both the
specific time-point and at least one later visit. Patients found to be
sustained responders from a specific time-point did not contribute
to later time-point analyses (e.g., a patient who met the criteria for
sustained response from week 2 could not also be considered a
sustained responder from week 4 or 6). Patients who met the
criteria for response from any time-point in addition to their last
observed time-point were classed as “general sustained
responders.” Kaplan–Meier curves of time to MADRS response
were generated, with between-group comparisons based on a Cox
regression model log-rank test.

Changes inHAM-A and SDS total scores frombaseline over time
were analyzed using an individual patient data meta-analytic statis-
tical approach. This approach was chosen in order to provide
granular results per week based on a unified statistical model. A
mixedmodel for repeatedmeasureswas used, with terms for baseline
values, study, visit, and treatment for the mean structure, and was
applied using a completely unstructured covariance matrix.
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Safety was analyzed for all eligible patients who received at least
one dose of study medication (all patients treated set). Treatment-
emergent adverse events (TEAEs) occurring in at least 2% of
patients in any study group were summarized using Medical Dic-
tionary for Regulatory Affairs (MedDRA Version 14.1) preferred
terms. TEAEs are reported by randomized treatment group and
time of onset: (i) onset before day 8 (i.e., during the first week of
treatment when patients randomized to vortioxetine 20 mg/day
were receiving the starting dose of 10 mg/day); and (ii) onset
between day 8 and day 15 (i.e., during the second week of treat-
ment, immediately following dose up-titration in the vortioxetine
20 mg/day group). The incidence of TEAEs specifically related to
sexual dysfunction was assessed over the 8-week, double-blind
treatment period. TEAEs related to sexual dysfunction were
identified using a list of predefined MedDRA preferred terms
(Supplementary Material S2).

Analyses were performed using SAS statistical software (version
9.4; SAS Institute Inc., Cary, NC, USA), with significance set at
P < .05.

Results

Patients

A total of 2620 patients were included in the all patients treated set
(975 in the vortioxetine 20 mg/day group, 663 in the vortioxetine
10 mg/day group, and 982 in the placebo group). Of these, 2594
patients had data forMADRS total score at baseline and at least one
later assessment time-point and were included in the full analysis
set. Treatment groups were well matched in terms of demographic
and clinical characteristics at baseline (Table 1).

Efficacy

A clear dose–response relationship was observed for vortioxe-
tine 20 mg/day vs vortioxetine 10 mg/day in terms of the pro-
portion of patients achieving symptomatic response, sustained
response, and remission over the 8 weeks of treatment (Figure 1).
As shown, statistically significant differences were observed for
vortioxetine 20 mg/day vs placebo from week 2 onward for the
proportion of patients achieving MADRS response and sus-
tained response and from week 4 onward for remission.

However, significant differences in the proportion of patients
achieving MADRS response, sustained response and remission
were only observed from week 6 for vortioxetine 10 mg/day vs
placebo.

The proportion of patients who achieved MADRS response
was 12.5% in the vortioxetine 20 mg/day group vs 10.5% in the
vortioxetine 10 mg/day group at week 2 and was significantly
greater in the vortioxetine 20 mg/day group than in the vortiox-
etine 10 mg/day group at week 4 (26.8% vs 21.9%, respectively;
odds ratio [OR], 1.32 [95% confidence interval [CI]: 1.03, 1,52];
P = .0241). After 8 weeks of treatment, the proportion of patients
who had achievedMADRS response was 51.4% in the vortioxetine
20 mg/day group, 46.0% in the vortioxetine 10 mg/day group, and
34.0% in the placebo group (P < .0001 for both vortioxetine
groups vs placebo). The proportion of patients with MADRS
response at week 8 was significantly higher for vortioxetine
20 mg/day vs vortioxetine 10 mg/day (OR, 1.25 [95% CI: 1.02,
1.52]; P = .0313).

Sustained symptomatic response from week 2 was achieved by
10.2% of patients in the vortioxetine 20 mg/day group compared
with 7.8% in the vortioxetine 10 mg/day group (OR, 1.34 [95% CI:
0.88, 2.06]; P = .1760). The proportion of patients who achieved
sustained symptomatic response from week 4 was significantly
greater in the vortioxetine 20mg/day group than in the vortioxetine
10 mg/day group (26.0% vs 19.1%, respectively; OR, 1.49 [95% CI:
1.15, 1.92]; P = .0025). A general sustained response (i.e., MADRS
response from any time-point in addition to the patient’s last
observed time-point) was also achieved by a significantly greater
proportion of patients in the vortioxetine 20 mg/day group vs the
vortioxetine 10 mg/day group (36.0% vs 29.8%, respectively; OR,
1.33 [95% CI: 1.07, 1.65]; P = .0103).

The proportion of patients meeting the criteria for MADRS
remission at week 8was 32.0% in the vortioxetine 20mg/day group,
28.2% in the vortioxetine 10 mg/day group, and 20.6% in the
placebo group (P < .0001 and P = .0003 vs placebo, respectively)
(OR for vortioxetine 20 mg/day vs vortioxetine 10 mg/day, 1.20
[95% CI: 0.97, 1.49]; P = .0927).

Results of the Kaplan–Meier analysis of time to MADRS
response are shown in Figure 2. The median time to symptomatic
response was significantly shorter in the vortioxetine 20 mg/day
group than in the vortioxetine 10mg/day group (hazard ratio [HR],
1.18 [95% CI: 1.03, 1.35]; P = .0161) and placebo group (HR, 1.49
[95% CI: 1.31, 1.70]; P < .0001).

Regarding symptoms of anxiety, statistically significant differ-
ences inmean change inHAM-A total score frombaselinewere seen
with vortioxetine 20 mg/day vs placebo from week 4 onward
(P = .001 at week 4 and P < .0001 at weeks 6 and 8) (Figure 3A).
For vortioxetine 10 mg/day, statistically significant differences in
mean change in HAM-A total score from baseline vs placebo were
only seen at weeks 6 and 8 (both P < .05). Mean (95% CI) difference
in change from baseline in HAM-A total score at week 8 vs placebo
was�1.9 (�2.6,�1.1) points for vortioxetine 20mg/day (P < .0001)
and �1.0 (�1.9, 0.0) points for vortioxetine 10 mg/day (P = .0490)
(Table 2).

Statistically significant differences in mean change in SDS total
score from baseline vs placebo were seen at weeks 6 and 8 for both
vortioxetine 20 mg/day and vortioxetine 10 mg/day (P < .0001 and
P ≤ .0009, respectively) (Figure 3B). The mean (95% CI) difference
in change from baseline in SDS total score at week 8 vs placebo was
�1.8 (�2.6, �1.0) points for vortioxetine 20 mg/day (P < .0001)
and �1.7 (�2.6, �0.7) points for vortioxetine 10 mg/day (P =
.0005) (Table 2).

Table 1. Summary of Demographic and Clinical Characteristics at Baseline in
Short-Term, Randomized, Placebo-Controlled, Fixed-Dose Studies of Vortiox-
etine in Patients with Major Depressive Disorder (Full Analysis Set)

Placebo
(n = 971)

VOR 10 mg/day
(n = 660)

VOR 20 mg/day
(n = 963)

Female, % 63.7 62.7 63.2

Age, years 43.6 � 12.2 43.6 � 11.7 43.9 � 12.4

MADRS total score 31.4 � 3.8 31.6 � 4.0 31.6 � 3.9

HAM-A total scorea 18.5 � 6.2 18.7 � 6.0 18.9 � 6.1

SDS total scoreb 17.7 � 6.4 16.9 � 6.4 18.2 � 5.9

Note. All values are mean � standard deviation unless otherwise indicated.
Abbreviations: HAM-A, Hamilton Rating Scale for Anxiety; MADRS, Montgomery–Åsberg
Depression Rating Scale; SDS, Sheehan Disability Scale; VOR, vortioxetine.
aNumber of randomized patients who received at least one dose of studymedication andwho
had at least one post-baseline efficacy assessment for HAM-A total score was 533, 256, and
490 in the placebo, vortioxetine 10 mg/day, and vortioxetine 20 mg/day groups, respectively.
bNumber of randomized patientswho received at least one dose of studymedication andwho
had at least one post-baseline efficacy assessment for SDS total scorewas 507, 344, and 491 in
the placebo, vortioxetine 10 mg/day, and vortioxetine 20 mg/day groups, respectively.
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Safety and tolerability

Irrespective of vortioxetine dosage and the time of TEAE onset, the
most commonly reported TEAEs in vortioxetine-treated patients
were nausea and headache (Table 3). During the first week of
treatment (i.e., before dose up-titration in the vortioxetine
20 mg/day group), the incidence of nausea was 17.9%, 13.3%,
and 4.4% in patients randomized to vortioxetine 20 mg/day, vor-
tioxetine 10 mg/day, and placebo, respectively. During the second
week of treatment, nausea was reported by 4.4% and 3.0% of
patients in the vortioxetine 20 mg/day and 10 mg/day groups,

respectively, and by 0.6% of patients in the placebo group. The
incidence of headache during the first week of treatment was 5.7%
for vortioxetine 20 mg/day, 4.8% for vortioxetine 10 mg/day, and
4.9% for placebo. Respective incidences of headache during the
second week of treatment were 2.3%, 1.8%, and 1.1%.

The incidence of TEAEs leading to withdrawal with onset during
the first week of treatment was 3.4% in the vortioxetine 20 mg/day
group, 2.3% in the vortioxetine 10 mg/day group, and 1.1% in the
placebo group. Themost commonTEAEs with onset during the first
week of treatment that led to withdrawal from treatment in more

Figure 1. Proportion of patients with major depressive disorder achieving (A) response (≥50% decrease in Montgomery–Åsberg Depression Rating Scale [MADRS] total score from
baseline); (B) sustained response (i.e., MADRS response at the given time-point and at the last observed time-point); and (C) remission (MADRS total score ≤10). Analysis of pooled
data from short-term, randomized, placebo-controlled, fixed-dose studies of vortioxetine (VOR) in patients with major depressive disorder. Logistic regression with relevant
baseline score as a covariate; P-values calculated byWald’s test (full analysis set, last observation carried forward). *P < .05, **P < .01, and ***P < .001 for vortioxetine 20 or 10mg/day
vs placebo. †P < .05 and ‡P < .01 for vortioxetine 20 mg/day vs vortioxetine 10 mg/day. aProportion of patients achieving general sustained response, that is, MADRS response from
any time-point in addition to their last observed time-point.
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Figure 2. Kaplan–Meier estimate of time to symptomatic response (i.e.,≥50% decrease in Montgomery–Åsberg Depression Rating Scale total score from baseline) in patients with
major depressive disorder treated with vortioxetine 20 mg/day, vortioxetine 10 mg/day, or placebo. Analysis of pooled data from short-term, randomized, placebo-controlled,
fixed-dose studies of vortioxetine in patients with major depressive disorder (full analysis set).

Figure 3. Mean change from baseline in (A) Hamilton Rating Scale for Anxiety (HAM-A) total score and (B) Sheehan Disability Scale (SDS) total score. Analysis of pooled data from
short-term, randomized, placebo-controlled, fixed-dose studies of vortioxetine (VOR) in patients with major depressive disorder (full analysis set, mixed model for repeated
measures). *P < .05 vs placebo; **P < .01 vs placebo; ***P ≤ .001 vs placebo.
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than one patient in any group were nausea (18 [1.8%], three [0.5%],
and two patients [0.2%] in the vortioxetine 20 mg/day, vortioxetine
10mg/day, and placebo groups, respectively), headache (five [0.5%],
three [0.5%], and three [0.3%] patients, respectively), and vomiting
(five [0.5%], three [0.5%], and one patient [0.1%], respectively).

The incidence of TEAEs leading to withdrawal with onset
during the second week of treatment was 1.2% in the vortioxetine
20 mg/day group, 0.9% in the vortioxetine 10 mg/day group, and
0.8% in the placebo group. The only TEAEs with onset during the
second week of treatment that led to withdrawal from treatment in
more than one patient in any group were nausea (six patients
[0.6%] in the vortioxetine 20 mg/day group and two patients
[0.3%] in the vortioxetine 10 mg/day group) and generalized
pruritus (two patients [0.3%] in the vortioxetine 10mg/day group).

The incidence of TEAEs related to sexual dysfunction
(i.e., TEAEs by MedDRA preferred terms related to sexual dys-
function) over the 8-week, double-blind treatment period was low
in all treatment groups (1.8% in the vortioxetine 20 mg/day group,
0.8% in the vortioxetine 10 mg/day group, and 1.0% in the placebo
group). The only TEAEs related to sexual dysfunction reported by
more than one patient in any group were: decreased libido

(reported by 10 patients in the vortioxetine 20 mg/day group and
seven patients in the placebo group), abnormal orgasm (reported
by three patients in the vortioxetine 20 mg/day group and two
patients in both the vortioxetine 10 mg/day and placebo groups),
delayed ejaculation (reported by two patients in the vortioxetine
20 mg/day group and one patient in the vortioxetine 10 mg/day
group), and anorgasmia (reported by two patients in the vortiox-
etine 20 mg/day group).

Discussion

To our knowledge, this is the first study to assess the comparative
efficacy of vortioxetine 20 and 10 mg/day for the achievement of
sustained response in terms of reduction in depressive symptom
severity in patients withMDDusing data from pivotal randomized,
placebo-controlled clinical trials. The results demonstrate that the
significantly greater improvement in depressive symptoms vs
placebo previously observed in patients with MDD after 2 weeks
of treatment with vortioxetine 20 mg/day, but not vortioxetine
10 mg/day,26 beneficially impacts on several clinically relevant

Table 2. Meta-Analysis of Difference in Change from Baseline to Week 8 in HAM-A Total Score and SDS Total Score vs Placebo in Short-Term, Randomized, Placebo-
Controlled, Fixed-Dose Studies of Vortioxetine in Patients with Major Depressive Disorder (Full Analysis Set, Mixed Model for Repeated Measures)

Outcome Treatment and dosage Na Mean (SE) change from baseline Difference vs PBO SE 95% CI P-valuea

HAM-A
total score

PBO
VOR 10 mg/day
VOR 20 mg/day

533
256
490

�6.8 (0.27)
�7.8 (0.41)
�8.7 (0.28)

–
�1.0
�1.9

–
0.49
0.39

–
�1.9, 0.0
�2.6, �1.1

–
.0490
< .0001

SDS
total score

PBO
VOR 10 mg/day
VOR 20 mg/day

507
344
491

�5.7 (0.29)
�7.4 (0.39)
�7.6 (0.30)

–
�1.7
�1.8

–
0.48
0.41

–
�2.6, �0.7
�2.6, �1.0

–
.0005
< .0001

Abbreviations: CI, confidence interval; HAM-A, Hamilton Rating Scale for Anxiety; PBO, placebo; SDS, Sheehan Disability Scale; SE, standard error; VOR, vortioxetine.
aNumber of randomized patients who received at least one dose of study medication and who had at least one post-baseline efficacy assessment (full analysis set).
bBold indicates statistically significant P-values.

Table 3. TEAEs by Medical Dictionary for Regulatory Affairs Preferred Terms with Incidence ≥2% in at Least One Group in Short-Term, Randomized, Placebo-
Controlled, Fixed-Dose Studies of Vortioxetine in Patients with Major Depressive Disorder According to Time of Onset: (i) Before Day 8 (i.e., When Patients in the
Vortioxetine 20 mg/day Group Were Receiving the Starting Dose of 10 mg/day) and (ii) Between Days 8 and 15 (i.e., During the Week Following Dose Up-Titration in
the Vortioxetine 20 mg/day Group) (All Patients Treated Set)

Time of onset TEAE Placebo (n = 982) VOR 10 mg/day (n = 663) VOR 20 mg/day (n = 975)

Before day 8 Any TEAE 244 (24.8) 217 (32.7) 380 (39.0)

Nausea 43 (4.4) 88 (13.3) 175 (17.9)

Headache 48 (4.9) 32 (4.8) 56 (5.7)

Dizziness 17 (1.7) 16 (2.4) 35 (3.6)

Diarrhea 14 (1.4) 17 (2.6) 29 (3.0)

Dry mouth 21 (2.1) 13 (2.0) 26 (2.7)

Somnolence 11 (1.1) 15 (2.3) 24 (2.5)

Vomiting 1 (0.1) 14 (2.1) 22 (2.3)

Any TEAE leading to withdrawal 11 (1.1) 15 (2.3) 33 (3.4)

Day 8–15 Any TEAE 149 (15.2) 113 (17.0) 177 (18.2)

Nausea 6 (0.6) 20 (3.0) 43 (4.4)

Headache 11 (1.1) 12 (1.8) 22 (2.3)

Any TEAE leading to withdrawal 8 (0.8) 6 (0.9) 12 (1.2)

Note. All values are n (%).
Abbreviations: TEAE, treatment-emergent adverse event; VOR, vortioxetine.
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endpoints and confirm that dose up-titration to 20 mg/day after 1
week of treatment is well tolerated.

Compared with vortioxetine 10mg/day, vortioxetine 20mg/day
(increased from 10 mg/day after 1 week of treatment) was associ-
ated with more rapid and greater achievement of symptomatic
response, sustained response, and remission as assessed byMADRS
total score. For vortioxetine 20 mg/day, significant differences vs
placebo were observed from week 2 onward (i.e., from 1 week after
up-titration from the starting dose of 10 mg/day) for achievement
of symptomatic response and sustained symptomatic response,
and from week 4 onward for rates of remission. In contrast, for
vortioxetine 10 mg/day, significant differences in rates of response,
sustained response, and remission vs placebo were only observed
from week 6.

After 8 weeks of treatment, significantly more patients treated
with vortioxetine 20 mg/day had achieved symptomatic response
(i.e., ≥50% decrease in MADRS total score from baseline) than
those who had received vortioxetine 10 mg/day. Patients treated
with vortioxetine 20 mg/day were also found to be significantly
more likely than those who received vortioxetine 10 mg/day to
achieve sustained symptomatic response (i.e., response that was
sustained at the final study visit) from week 4. Patients treated with
vortioxetine 20 mg/day were also significantly more likely to
achieve symptomatic response that was sustained at at least one
later study visit (i.e., a general sustained response). At the end of the
8-week treatment period, a numerically greater proportion of
patients in the vortioxetine 20 mg/day group were in remission
(i.e., MADRS total score ≤10 points) than in the vortioxetine
10 mg/day group. Our findings add to the evidence that early
and sustained response to antidepressant treatment is associated
with improved outcomes in patients with MDD.3,4,8-13

In keeping with the results of previous analyses,20,28 earlier
improvements in anxiety symptoms vs placebo were also achieved
in patients treated with vortioxetine 20 mg/day than in those who
received vortioxetine 10 mg/day. Of note, the observed dose–
response relationship for vortioxetine in terms of improvement
in anxiety appears more pronounced than that seen for improve-
ment in depressive symptoms. For overall patient functioning,
clinically significant improvement (i.e., increase in SDS total score
≥4 points39) vs placebo was seen in both vortioxetine dose groups
from week 4 onward.

Importantly, vortioxetine dose up-titration to 20 mg/day after
the first week of treatment was not associated with a higher
incidence of TEAEs or higher rates of withdrawal from therapy.
As previously reported,40 nausea was the most frequently reported
adverse event reported in vortioxetine-treated patients; however,
this appeared to be transient, occurring more frequently during the
first week of treatment and at a lower and similar incidence during
the second week of treatment in both vortioxetine dose groups. The
incidence of sexual adverse events was also low and similar between
the vortioxetine and placebo groups.

The broad and dose-dependent therapeutic effects of vortioxetine
in patients withMDD are likely due to its multimodal mechanism of
action. Vortioxetine acts as an inhibitor of the serotonin (5-HT)
transporter as well as modulating the activity of several 5-HT
receptor subtypes.41 Preclinical data show vortioxetine to be a
5-HT3, 5-HT7, and 5-HT1D receptor antagonist, a 5-HT1B receptor
partial agonist, and a 5-HT1A receptor agonist.

41-43 As such, vortiox-
etine directly and indirectly modulates neurotransmission across
multiple systems relevant to the pathophysiology of depression.41

Notably, the affinity of vortioxetine has been shown to vary between
5-HT receptor types (5-HT3 > 5-HT1B > 5-HT1A≈ 5-HT7), resulting

in their dose-dependent recruitment.42 Occupancy of the 5-HT
transporter has also been shown to be related to vortioxetine dosage,
ranging from ~50% for vortioxetine 5 mg to ~65% for vortioxetine
10mg, and >80% for vortioxetine 20mg in healthy individuals.44 For
the treatment of MDD, 5-HT transporter occupancy of ≥80% is
considered optimal.45,46

The transient nausea that may occur in some patients when
initiating treatment with vortioxetine is likely due to its effects on
5-HT3 receptors. Vortioxetine binds at the orthosteric binding
site of 5-HT3A receptors, but its mechanism of action differs from
that of other 5-HT3 antagonists, inducing an initial partial ago-
nistic response before persistent and insurmountable inhibition
of receptor function.42,47,48 We hypothesize that the transient
initial partial agonistic activity of vortioxetine at 5-HT3 receptors
may contribute to nausea and vomiting in patients who experi-
ence these adverse effects and that the timing of the shift from
partial agonistic to 5-HT3 functional antagonist activity―likely
due to receptor down-regulation or desensitization―differs
between patients.

In the experience of the authors who are in clinical practice,
patients who do not experience nausea or vomiting at the starting
dose of vortioxetine 10 mg/day are highly unlikely to develop
these adverse events following dose up-titration. In patients who
do experience nausea and vomiting following treatment initia-
tion, vortioxetine dose up-titration is better tolerated if delayed
until these initial adverse events have subsided. However, in the
majority of patients (i.e., those that do not experience nausea or
vomiting following treatment initiation or in whom these adverse
events resolve quickly), vortioxetine dosage can be increased early
in the course of treatment (i.e., from week 1 onward) in order to
achieve more rapid response, without an increased risk of adverse
events.

The unique mechanism of action of vortioxetine may also
account for the low incidence of adverse events related to sexual
dysfunction. It is likely that sexual dysfunction during treatment
with selective serotonin reuptake inhibitors is mediated by
increased levels of 5-HT following transporter inhibition.49 Pre-
clinical data suggest that the agonistic effects of vortioxetine on
5-HT1A receptors counteract any adverse effect on sexual function
that may arise from 5-HT transporter inhibition, thus reducing the
potential for associated adverse events.50

A potential study limitation is that patients treated with vor-
tioxetine 20 mg/day did not initiate treatment at this dosage, but
received the recommended starting dose of 10 mg/day for the first
week of treatment.31,32 It is possible that differences between the
two groups may have been more marked if assessed 2 weeks after
vortioxetine dose up-titration.

Conclusion

In summary, vortioxetine 20 mg/day is associated with more rapid
symptomatic improvement in patients with MDD compared with
vortioxetine 10 mg/day, resulting in earlier and higher rates of
response, sustained response, and remission over 8 weeks of treat-
ment. Of note, the proportion of patients who achieved symptom-
atic response was significantly higher in the vortioxetine 20mg/day
group than in the vortioxetine 10 mg/day group at weeks 4 and
8. Significantly more patients treated with vortioxetine 20 mg/day
also achieved sustained symptomatic response from week 4 com-
pared with patients treated with vortioxetine 10 mg/day. These
findings and the favorable tolerability profile demonstrated in the
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present analysis suggest that, according to individual patient
response and tolerability, 20 mg/day should be considered the
optimal vortioxetine dosage in patients with MDD.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/S1092852923002249.
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