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Objective: The objective of this work was to describe treatment-emergent sexual dysfunction (TESD) and tolerability
following a switch from selective serotonin reuptake inhibitor (SSRI: citalopram, paroxetine, or sertraline) monother-
apy to vortioxetine or escitalopram monotherapy in adults with well-treated major depressive disorder (MDD) and
SSRI-induced sexual dysfunction.

Methods:Data were analyzed from the primary study, an 8-week, randomized, double-blind, head-to-head study in which
participants with well-treated depressive symptoms but experiencing TESD with SSRIs were directly switched to flexible
doses (10/20mg) of vortioxetine or escitalopram. Sexual functioning was assessed by the Changes in Sexual Functioning
Questionnaire-14 (CSFQ-14), efficacy by the Montgomery–Åsberg Depression Rating Scale scores (MADRS) and
Clinicians Global Impression of Severity/Improvement (CGI-S/CGI-I), and tolerability by adverse events. Efficacy and
tolerability were assessed by pre-switch SSRI therapy where possible, and by participant characteristics.

Results: Greater improvements in TESD were seen in the vortioxetine compared with escitalopram groups based on:
participant demographics (≤45 years, women; P= 0.045), prior SSRI treatment (P= 0.044), number of prior major
depressive episodes (MDEs) (1–3;P= 0.001), and duration of prior SSRI therapy (>1 year;P= 0.001). Prior SSRI treat-
ment did not appear to influence the incidence or severity of TEAEs, except for nausea. Regardless of prior SSRI, both
treatments maintained antidepressant efficacy after 8 weeks.

Conclusion: Results suggest that vortioxetine is a safe and effective switch therapy for treating SSRI-induced
sexual dysfunction in adults with well-treated MDD. Also, improvement in sexual dysfunction with vortioxetine or
escitalopram may be influenced by prior SSRI usage, sex, age, and history of MDEs.
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Introduction

Sexual dysfunction is a prevalent symptom of major
depressive disorder (MDD) as well as a side effect of

treatment with serotonergic antidepressants, such as
selective serotonin reuptake inhibitors (SSRIs) and sero-
tonin norepinephrine reuptake inhibitors (SNRIs).
Antidepressant treatment may improve sexual dysfunc-
tion in some individuals, as sexual functioning may
improve as depressive symptoms improve.1–3 However,
treatment-emergent sexual dysfunction (TESD) is a
common side effect of serotonergic antidepressant drug
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therapy, with an estimated prevalence ranging from
4% to 73%, depending on the antidepressant adminis-
tered.3–5 This broad prevalence range may reflect the
variation in TESD rates among antidepressant agents,
but it may also be impacted by patient demographics
and differences in assessment tools used across studies.6

SSRIs and SNRIs affect all three phases of the
sexual response cycle (desire, arousal, and orgasm).3,5,7

Moreover, TESDmay be seen early in treatment and per-
sist after depressive symptoms have been moderated.
Sexual dysfunction is reported as one of the most bother-
some side effects of SSRI and SNRI treatment and can
reduce self-esteem and quality of life and burden inter-
personal relationships.2,4,7–12

MDD is a recurrent and often chronic condition
requiring long-term treatment. In a study of antidepres-
sant usage in the USA in the years between 2011 and
2014, approximately 21% of men and 27% of women
reported having taken antidepressant treatment for 10
or more years.13 Patients with adequately treated depres-
sive symptoms who are experiencing TESDmay not men-
tion their sexual side effects to their prescriber, which
may lead to noncompliance with treatment or discontinu-
ation of treatment altogether.3,14

Management strategies to alleviate TESD include dos-
ing changes, drug holidays, add-on therapies to alleviate
sexual dysfunction (such as with bupropion), and switch-
ing to another antidepressant.15–17 Switching to a differ-
ent antidepressant is common with patients who are not
adequately responding to treatment; however, there is a
lack of controlled studies evaluating directly switching
antidepressants in patients whose depressive symptoms
are adequately treated by their existing antidepressant.18

More studies are needed to evaluate the effects of switch-
ing therapy with regard to improvement in TESD, main-
tenance of antidepressant efficacy, and experience of
adverse events, and to identify patient-specific character-
istics, such as prior SSRI treatment, age, orMDDhistory,
impacting these outcomes.

Vortioxetine is a multimodal antidepressant for the
treatment of MDD. It combines two pharmacological
modes of action: direct modulation of 5-HT receptor
activity and serotonin reuptake inhibition.19–21 During
the vortioxetine development program, several random-
ized, placebo-controlled trials in adults with MDD were
conducted that prospectively assessed TESD using the
Arizona Sexual Experiences Scale (ASEX).22–26 The data
from these studies indicated that lower doses of vortiox-
etine had incidences of TESD similar to placebo, and
while TESD increased with increasing dose, no vortioxe-
tine dose had a significantly greater risk of developing
TESD compared with placebo.27

To assess the effects of directly switching to vortioxe-
tine in MDD patients who are experiencing TESD attrib-
uted to their current SSRI treatment (citalopram,

sertraline, or paroxetine), but whose depressive symp-
toms are well-treated, a head-to-head trial of vortioxetine
vs. escitalopram (an SSRI) was conducted. Results of the
primary study have been previously published.15 The
primary analyses demonstrated that vortioxetine was
superior to escitalopram in improving SSRI-induced sex-
ual dysfunction as assessed by the Changes in Sexual
Functioning Questionnaire-14 (CSFQ-14), while main-
taining antidepressant efficacy in adult men and women
with MDD. Greater improvements were seen in the vor-
tioxetine group compared with the escitalopram group
on all five dimensions of the CSFQ-14, and were signifi-
cantly superior on four of five dimensions. Vortioxetine
was significantly superior to escitalopram on all three
phases of the sexual functioning cycle assessed by the
CSFQ-14. Although the study was not powered to detect
differences between subgroups, greater improvements in
sexual functioning were observed in vortioxetine-treated
patients compared with escitalopram-treated patients
when assessed according to sex, age, and baseline
CGI-S scores.15

The objective of the current study is to provide addi-
tional descriptive characteristics and prespecified and
post-hoc analyses of TESD, antidepressant efficacy,
and tolerability as a result of directly switching adults
with well-treated MDD but with SSRI-induced sexual
dysfunction from SSRI monotherapy to vortioxetine or
escitalopram monotherapy. Prespecified analyses
included CSFQ-14 individual item level analyses for
the vortioxetine vs. escitalopram groups. Post-hoc analy-
ses included the measurement of CSFQ-14 total scores
for the escitalopram or vortioxetine groups based on
pre-switch SSRI and sex. Additional analyses were con-
ducted to determine the influence of baseline factors
such as age, duration of prior SSRI treatment, history
of MDD treatment, number of previous major depressive
episodes (MDEs), and any history of childhood traumatic
events on the CSFQ-14 total score after vortioxetine or
escitalopram treatment. The efficacy of vortioxetine or
escitalopram for the treatment of depressive symptoms
was compared to pre-switch SSRI efficacy against symp-
toms. Finally, treatment-emergent adverse events
(TEAEs) were analyzed for both vortioxetine and escita-
lopram according to the baseline factors mentioned
above. Additional analyses regarding nausea were con-
ducted because this was the most frequently reported
TEAE in participants treated with vortioxetine in the
primary study.

Methods

Study design

The primary study was an 8-week, phase IIIb, multicen-
ter, randomized, double-blind, parallel-group, flexible-
dose, head-to-head comparison of vortioxetine and
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escitalopram in men and women with well-treated
MDD (stable depressive symptoms with Clinical Global
Impressions-Severity [CGI-S] ≤3) who were experiencing
SSRI-induced TESD (study NCT01364649).15 Participants
who were previously administered citalopram, sertraline,
or paroxetine for at least 8 weeks before study commence-
ment were eligible for the switch to vortioxetine or escitalo-
pram. The objective of the primary study was to evaluate the
improvement in SSRI-induced sexual dysfunction in partic-
ipants switched to vortioxetine vs. escitalopram as assessed
by the CSFQ-14. In the clinical study, participants were
randomized equally (1:1) to receive flexible doses of either
vortioxetine (10 and 20mg) or escitalopram (10 and 20mg)
once daily.

The study was conducted according to the World
Medical Association Declaration of Helsinki, ICH
Guidelines, US Code of Federal Regulations for Good
Clinical Practice, and all applicable federal, regional,
and local regulatory requirements. An ethics committee
approved the protocol and written informed consent was
obtained from each participant before any procedures
were performed. The trial was conducted from June
2011 to December 2013 and is registered with
ClinicalTrials.gov (NCT1364649). Complete details of
the study design and treatment regimen have been previ-
ously described.15

Participants

Men and women aged 18–55 years were included in the
study if they were receiving a stable regimen of citalopram,
paroxetine, or sertraline monotherapy (immediate pre-
switch treatment) for ≥8 weeks to treat an MDE.
Diagnosis of MDE was made according to the Diagnostic

and Statistical Manual of Mental Disorders, 4th ed., Text
Revision. This age range was chosen because rates of pri-
mary sexual dysfunction, as well as comorbid conditions or
treatments associated with TESD are known to increase
with age.

Eligible participants had stable depression symptoms
as judged by the investigator and indicated by CGI-S
scores ≤3 at screening and baseline visits.28 In addition,
all eligible participants had to have been sexually active at
least every 2 weeks before onset of the current MDE and/
or SSRI use; experienced TESD (assessed by CSFQ-14
total scores of ≤41 [women] or ≤47 [men]) that was
attributed to their current SSRI treatment per investiga-
tor judgment; had stable CGI-S scores of ≤3 at screening
and baseline; and been suitable for a switch in treatment.

Participants were excluded if their sexual dysfunction
was associated with an etiology other than SSRI treat-
ment, if they had experienced a major relationship
change during SSRI treatment, or if they or their sexual
partners were planning to initiate treatment for sexual
dysfunction during the course of the study.

Treatments

In the clinical study, participants were randomized at
baseline (week 0) to receive 10 mg escitalopram or vor-
tioxetine for the first week, and then were titrated up to
20mg for the secondweek. After the secondweek flexible
dosing (10/20 mg) was permitted at scheduled study
visits.15

Herein, we describe additional analyses conducted to
further evaluate the effects of participant characteristics
such as depression history, prior SSRI treatment,
sex, and age (in women), on improvements in sexual
functioning observed after the switch to vortioxetine or
escitalopram.

Outcome measures

Sexual functioning was assessed at each clinic visit using
the CSFQ-14, a validated, structured, self-reported ques-
tionnaire.29 The questionnaire includes 14 items that are
scored on a 5-point Likert scale. There are separate ver-
sions for men and women. Possible total scores range from
14 to 70, where lower scores indicate worsened/poorer
sexual functioning.29 Sexual functioning outcomes were
assessed using CSFQ-14 change in total scores from base-
line to week 8. Additional outcomes included antidepres-
sant efficacy as assessed by the Montgomery–Åsberg
Depression Rating Scale (MADRS), CGI-S, and CGI-
improvement (CGI-I) scales.15 TEAEs were assessed for
all participants at baseline and at the end of weeks 1, 2,
4, 6, and 8.

Statistical analysis

Statistical analyses were performed using SAS version 9.2
(SAS Institute, Cary, North Carolina, USA). The full
analysis set (FAS) included all participants who were
randomized, received ≥1 dose of a study drug, and had
at least one valid post-baseline value for assessment
of CSFQ-14 total score.15 Descriptive statistics were
reported for TEAEs for all participants who were ran-
domized and received ≥1 dose of double-blind study
medication. The primary study was not powered to detect
significant differences between the subgroups we are
reporting on in this post-hoc analysis. Therefore, more
attention should be paid to the magnitude of differences
if any. Differences are not significant unless identified
as such.

Prespecified analyses of changes in CSFQ-14 individ-
ual item scores were analyzed for the vortioxetine vs. esci-
talopram groups after 8 weeks of treatment. The post-hoc
analyses of CSFQ-14 changes in total scores by prior SSRI
treatment were conducted based on the following sub-
groups separately: age, duration of treatment with prior
SSRI, previous SSRI, number of previous MDEs, history
of MDD treatment, history of childhood traumatic events
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(including sexual), and MADRS remission status
(MADRS total score ≤10). The age cutoff selected
for women was related to reduced hormone levels in
perimenopausal women, which could impact sexual
functioning.30 Thus, the cohort of women was divided
into participants younger or older than 45 years of age.
Administration of antidepressants for more than 1 year
is typically associated with long-term treatment.
Therefore, previous SSRI usage was divided into two
subgroups: participants taking SSRIs for ≤1 year or >1
year. Similarly, the number of prior MDEs can influence
recurrence and response to treatment.31 The first MDEs
often respond differently to treatment and more than
three MDEs could be difficult to treat. To address this,
MDE subgroups were separated based on number of
occurrences.

Change from baseline in CSFQ-14 total score was ana-
lyzed for each of the subgroups using observed data based
on a mixed model for repeated measurements (MMRM)
with treatment, center, week, and treatment-by-week
interaction as fixed effects, baseline CSFQ-14 total
score-by-week as a covariate, and a completely unstruc-
tured covariance matrix. Similar approaches were
applied to other continuous efficacy endpoints such as
CSFQ-14, individual item scores and other subscale
scores, MADRS total score, CGI-S, and CGI-I scores.
MADRS remission rates were analyzed for each group
by logistic regression adjusting for baseline score and
treatment using the last observation carried forward
method. All statistical tests were two-sided with a 0.05
significance level.

Results

Participant disposition

Of the 711 participants screened, 447 were randomized
and 348 (77.9%) completed the study. Fifty-six (24.9%)
participants in the vortioxetine group and 43 (19.4%) par-
ticipants in the escitalopram group discontinued the study
prematurely, with withdrawal due to a TEAE occurring
in numerically more vortioxetine-treated participants
(n= 20; 8.9%) than escitalopram-treated participants
(n= 14; 6.3%).15 At baseline, most participants were in
remission (MADRS total score ≤10; 77.3% [escitalopram]
and 78.7% [vortioxetine] with remission defined as a
MADRS total score≤10). MeanMADRS scores at baseline
were 7.9 and8.3 for vortioxetine and escitalopram, respec-
tively. Mean CSFQ-14 scores at baseline for vortioxetine
and escitalopramwere 36.5 and36.3, respectively, indicat-
ing significant sexual dysfunction. After 2 weeks of treat-
ment, themajority of participants received the 20-mg dose
of therapy (escitalopram, 71.9%; vortioxetine, 65.6%). No
significant differences in baseline demographic or clinical
characteristicswere observed between vortioxetine or esci-
talopram treatment groups in the primary study.15

Of the 447 randomized participants, about half were
previously treated with citalopram (n= 235), followed by
sertraline (n= 146) and paroxetine (n= 66). Because of
the small sample size in the paroxetine group, conclu-
sions should be made with caution. Baseline CSFQ-14
total scores and mean age were similar across prior
SSRI treatments (Table 1). Over 65% of all participants
indicated having one to three prior MDEs, with the
remainder split approximately equally between zero
and more than three prior MDEs. Participants who were
switched from citalopram had the lowest number of prior
MDEs ([mean ± standard deviation (SD)] 1.9 ± 1.65 vs.
2.1 ± 1.37 for paroxetine and 2.0 ± 1.74 for sertraline),
the lowest mean MADRS score (7.6 ± 5.94 vs. 8.9 ± 6.62
and 8.5 ± 6.97 for paroxetine and sertraline, respec-
tively), and the lowest mean CGI-S score (2.0 ± 0.81
vs. 2.2 ± 0.84 and 2.1 ± 0.83 for paroxetine and sertra-
line, respectively) (Table 1). Conversely, the paroxetine
subgroup had the highest number of prior MDEs, highest
mean MADRS score, and mean CGI-S score. The sertra-
line group had the highest percentage of blacks and the
lowest percentage of whites. Subgroup distributions were
similar for duration of current MDE, with about half the
participants reporting a duration between 3 months and
1 year and the other half over 1 year; the median MDE
duration for all subgroups combined was 53 weeks.
Overall, 40% of the participants indicated that they
had childhood traumatic events, and the incidence of
events was highest in the citalopram group and lowest
in the sertraline group.

Change from baseline in CSFQ-14 in vortioxetine vs.
escitalopram participants

As reported in Jacobsen et al., participants who were
switched to vortioxetine had significantly greater CSFQ-
14 total score improvements throughout the 8 weeks of
treatment than those switched to escitalopram, with
differences between the two groups reaching statistical
significance at weeks 4 and 8.15 For this report, prespeci-
fied analyses included CSFQ-14 individual item level
analyses for the vortioxetine vs. escitalopram groups.
These analyses revealed that improvements were greater
in the vortioxetine group than the escitalopram group in
nearly all measured individual items of sexual functioning
(Figure 1).

Change from baseline to week 8 in CSFQ-14 total
scores by pre-switch SSRI

In the post-hoc analyses, improvements in sexual func-
tion were observed with both vortioxetine and escitalo-
pram regardless of prior SSRI (herein written as: prior
SSRI/switch therapy). Participants in the citalopram/
vortioxetine and sertraline/vortioxetine subgroups
experienced a greater improvement in overall sexual
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functioning than did participants who were treated
with citalopram/escitalopram or sertraline/escitalo-
pram, respectively, while the greatest improvement with
escitalopramwas demonstrated in the smallest subgroup:
paroxetine/escitalopram (Figure 2A–C and Table 2).
Clinically meaningful improvements (increase of two
or more points on CSFQ-14) were seen as early as week
2 (Figure 2A–C). Improvements in sexual functioning
continued to increase for those treated with vortioxetine,
while participants treated with escitalopram appeared to
experience a plateau.

We next evaluated the effect of the participant’s sex
on CSFQ-14 improvements across SSRI subgroups
(Table 3 and Figure 3). Following 8 weeks of treatment,

improvements were seen across all SSRI subgroups for
both sexes. For men switching from citalopram, greater
improvements in sexual functioning were seen with vor-
tioxetine vs. escitalopram; for women, the degree of
improvement was similar between those treated with
citalopram/vortioxetine or citalopram/escitalopram.
For women switching from sertraline, a greater
improvement was observed with vortioxetine than with
escitalopram, with a similar, albeit lesser degree, of
improvement observed for men. Greater improvements
were seen in men switching from paroxetine to escitalo-
pram (paroxetine/escitalopram) than to vortioxetine
(paroxetine/vortioxetine), although observations from
the paroxetine subgroup should be interpreted with

TABLE 1. Demographics and baseline characteristics for the total population and by SSRI received before randomization (all

randomized set)

Citalopram
n= 234

Paroxetine
n= 65

Sertraline
n= 146

Total
N = 447a

Age, years
Mean (SD) 39.7 (9.76) 40.9 (10.15) 39.4 (10.35) 39.8 (9.98)

Range 19–55 20–55 19–55 19–55
Sex, n (%)
Male 99 (42.3) 27 (41.5) 58 (39.7) 184 (41.2)
Female 135 (57.7) 39 (58.5) 88 (60.3) 263 (58.8)

Race, n (%)
White 190 (81.2) 55 (84.6) 112 (76.7) 359 (80.3)
Black 39 (16.7) 8 (12.3) 29 (19.9) 76 (17.0)

Asian 3 (1.3) 1 (1.5) 3 (2.1) 7 (1.6)
Otherb 2 (0.8) 1 (1.5) 2 (1.4) 5 (1.1)

Number of previous MDEsc 0 86 (19.2)
Mean (SD) 1.9 (1.65) 2.1 (1.37) 2.0 (1.74) 1–3 293 (65.5)

Range 0–10 0–6 0–10 >3 68 (15.2)
Duration of current MDE, weeks
Median 59.0 47.0 50.5 53.0

<3 months, n (%) 2 (0.9) 0 (0) 2 (1.4) 4 (0.9)

3 months – 1 year, n (%) 110 (46.8) 36 (54.6) 73 (50) 219 (49.0)
>1 year, n (%) 123 (52.3) 30 (45.5) 71 (48.6) 224 (50.1)

Childhood traumatic events, n (%)

Yes 101 (43.2) 26 (40) 51 (34.9) 179 (40)
No 133 (56.8) 39 (60) 95 (65.1) 268 (60)

CSFQ-14 total scored,e

N 225 65 146e 175 (M) 261(F)

Mean (SD) 36.5 (5.57) 36.4 (5.61) 36.1 (6.08) 40.2 (4.7) 33.8 (40.2)
MADRS total score
N 234 65 146 445
Mean (SD) 7.6 (5.94) 8.9 (6.62) 8.2 (6.51) 8.1 (6.40)

CGI-S score
N 234 65 146 445
Mean (SD) 2.0 (0.81) 2.2 (0.84) 2.1 (0.83) 2.0 (0.82)

Notes: CGI-S = Clinical Global Impression–Severity of Illness scale; CSFQ-14 = Changes in Sexual Functioning Questionnaire short form;
F= female; M =male; MADRS=Montgomery–Åsberg Depression Rating Scale; MDE =major depressive episode; SD= standard deviation;
SSRI= selective serotonin reuptake inhibitor.
aIncludes two participants who were initially randomized but did not receive study drug and were therefore not included in the SSRI subgroup
analysis sets.
bOther includes American Indian, Alaska Native, Native Hawaiian, or Other Pacific Islander.
cReported as n (%) for each range in total population.
dTotal n (%) reported for men (left) and women (right).
eSome participants have missing baseline efficacy values.
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FIGURE 1. Analysis of the change from baseline in CSFQ-14 individual item scores at week 8. Forest plot shows the LSmean difference
between vortioxetine and escitalopram in relation to antidepressant switching and sexual function as measured by the CSFQ-14.
Individual CSFQ-14 items, which together measure the 5 dimensions and 3 phases of sexual functioning (MMRM, FAS), are shown.
Changes from baseline (LS mean) for the CSFQ-14 individual items scores at week 8 for both vortioxetine and escitalopram are shown
to the right. Bold P-values indicate statistical significance. CI= confidence interval; CSFQ-14= Changes in Sexual Functioning
Questionnaire-14; ESC= escitalopram; FAS= full analysis set; LS mean= least-squares mean; MMRM=mixed model for repeated
measurements; SE= standard error; VOR= vortioxetine.
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FIGURE 2. (A–C) Analysis of change from baseline in CSFQ-14 total score by SSRIs received before randomization, i.e., pre-switch
(MMRM, FAS). Changes from baseline in CSFQ-14 total scores were assessed at weeks 1, 2, 4, 6, and 8 for (A) citalopram, (B) parox-
etine, and (C) sertraline subgroups. The tables below each graph show the number of patients analyzed at each time point in the vor-
tioxetine and escitalopram treatment groups. P-values shown are for the differences between treatment groups. CIT= citalopram;
CSFQ-14= Changes in Sexual Functioning Questionnaire–Short Form; ESC= escitalopram; PAR= paroxetine; SER= sertraline;
VOR= vortioxetine; wk=week; *P<0.05 vs escitalopram.
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caution due to the small sample size. Overall, for men,
the greatest improvements in sexual functioning were
observed in the citalopram/vortioxetine group, while
the greatest improvement for women were those seen
in the sertraline/vortioxetine group.

Effects of participant demographics and history on
post-switch CSFQ-14 total scores

To investigate the effects of participant characteristics on
post-switch sexual functioning, we examined the change
from baseline in CSFQ-14 total scores at week 8 in
subpopulations by age (≤45 or >45 years, female only),
duration of treatment with prior SSRI (≤1 or >1 year),
number of previous MDEs (0, 1–3, or >3), history of
MDD treatments (psychotherapy, SSRI, SNRI, other,
no prior pharmacotherapy), and childhood traumatic
events (any or sexual) (Figure 4). The analysis by prior
SSRI treatment is included in Figure 4 as well.

Our post-hoc analysis of age in the female subgroup
revealed that improvement in sexual function was greater
in the vortioxetine group, regardless of age. In women
≤45 years, the improvement in the vortioxetine group
over the escitalopram group was also statistically signifi-
cant (mean difference vs. escitalopram 2.9; P= 0.045).

Next, we investigated the effects of the duration of
prior treatment with antidepressants and the number
of prior MDEs on sexual functioning after switching
(Figure 4). In the subgroup of participants with ≤1 year
of prior SSRI treatment, improvement in sexual function
was similar for both vortioxetine and escitalopram
groups. Interestingly, in the subgroup with >1 year of
prior SSRI treatment, the improvement in participants

treated with vortioxetine over escitalopram was signifi-
cantly greater, with a 4.4-point difference, (95% CI:
1.83–6.96; P= 0.001). In participants with a history of
no prior MDE (first episode), the improvement in sexual
functioning from baseline to week 8 was similar for both
vortioxetine and escitalopram groups, and was higher
than the other two groups (1–3, >3 MDEs). In the small-
est subgroup of greater than or equal to 3 MDEs,
improvement in the escitalopram group was numerically
better than in the vortioxetine group, but was not signifi-
cant (diff=−1.0; P= 0.710). However, in participants
with a history of one to three MDEs, improvements in
the vortioxetine group were significantly greater, with
a difference of 3.5 (P= 0.001) vs. the escitalopram group
(95% CI: 1.38–5.69; P= 0.001).

Participants with a history of prior SSRI treatment
for MDEs had significantly greater improvements on
vortioxetine than escitalopram (diff, P= 0.044).
Participants who received “other therapies (including
SNRIs)” for past treatment of MDEs also had signifi-
cantly greater improvements on vortioxetine, but the N

for this subgroup was low, so any conclusions should
be made with caution (95% CI: 0.49–9.82; P= 0.031).
Although there was a numerically greater improvement
in the vortioxetine-treated group vs. the escitalopram
group for participants with childhood traumatic events
(any event or sexual event), the differences were not
significant (Figure 4).

Antidepressant efficacy across SSRI subgroups

Participants entering the study were well-treated for
depressive symptoms and had overall low mean MADRS
scores and CGI-S scores at entry (Table 1). Participants
who switched to vortioxetine and escitaloprammaintained
the antidepressant efficacy achieved with their prior SSRI
as measured by MADRS and the CGI scales.15

In the randomized population (n= 447), the total
MADRS scores at baseline varied slightly across prior
SSRI subgroups: citalopram (7.7 ± 5.92, n= 234), parox-
etine (8.9 ± 6.67, n= 65), and sertraline (8.2 ± 6.51,
n= 146) (Table 1). Slight improvements were seen in all
prior SSRI subgroups from baseline to week 8, regardless
of treatment with vortioxetine or escitalopram. The great-
est mean reductions in MADRS total scores was observed
in both treatment groups for participants who switched
from sertraline (sertraline/vortioxetine: −2.4; sertraline/
escitalopram: −2.6) (Figure 5A and Table 4). Reductions
in MADRS scores were smallest for the paroxetine sub-
groups, and those in the paroxetine/vortioxetine subgroup
had the highest mean MADRS total scores at baseline.

Changes in CGI-S scores from baseline to week 8 were
small and generally consistent with the changes in
MADRS total scores. CGI-I scores at week 8 were similar
between treatment cohorts analyzed by prior SSRI

TABLE 2. Change from baseline to week 8 in CSFQ-14 total

score based on treatment cohort and previous SSRI

Escitalopram Vortioxetine

Citalopram (N= 234) (n= 88) (n= 91)
LS mean (SE) 6.2 (0.92) 8.2 (0.89)

P = 0.130
LS mean difference vs.
escitalopram (SE)

1.9 (1.27)

Paroxetine (N = 65) (n= 25) (n= 21)
LS mean (SE) 9.6 (1.67) 8.5 (1.67)

P = 0.630
LS mean difference vs.
escitalopram (SE)

−1.2 (2.41)

Sertraline (N= 146) (n= 60) (n= 53)
LS mean (SE) 6.5 (1.12) 9.8 (1.19)

P = 0.047
LS mean difference vs.
escitalopram (SE)

3.3 (1.63)

Notes: LS mean= least-squares mean; SE= standard error.
Values for “n” are based on the number of participants at week 8.
Positive scores indicate greater improvement for vortioxetine.
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treatment, with mean scores indicatingminimal (3) to no
(4) improvement. Participants in the citalopram/vortiox-
etine subgroup had a mean change in CGI-I score
(3.3 ± 0.11) comparable to that observed for participants
in the citalopram/escitalopram (3.5 ± 0.11, LS mean,
SE) subgroup. A similar effect was observed between
the paroxetine/vortioxetine (3.5 ± 0.25) and paroxe-
tine/escitalopram (3.2 ± 0.25) subgroups, as well as
the sertraline/vortioxetine (3.0 ± 0.14) and sertraline/
escitalopram (3.2 ± 0.14) subgroups.

MADRS remission by prior SSRI treatment

At baseline, most participants were in remission
(MADRS total score ≤10; 77.3% [escitalopram] and
78.7% [vortioxetine]; P= 0.902).15 Compared with the

citalopram and sertraline subgroups, the paroxetine sub-
group had a lower percentage of participants in remission
at week 8 (Figure 5B). In general, remission rates across
all subgroups were similar throughout the 8-week treat-
ment period (data for weeks 2, 4, and 6 are not shown). By
week 8, no significant differences in the percentage of
MDD remitters were observed between vortioxetine
and escitalopram treatments, respectively, regardless of
whether participants switched from citalopram (81.2%
vs. 76.2%; P= 0.394), paroxetine (65.6% vs. 69.0%;
P= 0.877), or sertraline (80.6% vs. 82.6%; P= 0.435).
These data suggest that escitalopram or vortioxetine
at the dosage levels administered in this study were
adequate to sustain remission for at least a period of
8 weeks in participants switching from SSRI therapy.

Table 3. Change from baseline to week 8 in CSFQ-14 total score based on sex according to treatment group and prior SSRI*

Men Women

Escitalopram Vortioxetine Escitalopram Vortioxetine

Citalopram (n= 39) (n= 39) (n= 49) (n= 52)
LS mean (SE) 3.5 (1.26) 7.4 (1.26) 8.2 (1.29) 8.8 (1.24)

P= 0.029 P= 0.738

LS mean difference vs. escitalopram (SE) 3.9 (1.73) 0.6 (1.78)
Paroxetine (n= 8) (n= 10) (n= 17) (n= 11)
LS mean (SE) 15.5 (3.48) 10.4 (2.64) 5.6 (1.43) 6.4 (1.69)

P= 0.277 P= 0.736

LS mean difference vs. escitalopram (SE) −5.1 (4.42) 0.8 (2.29)
Sertraline (n= 18) (n= 20) (n= 42) (n= 33)
LS mean (SE) 5.4 (1.80) 7.6 (1.59) 6.3 (1.39) 11.6 (1.61)

P= 0.373 P= 0.016

LS mean difference vs. escitalopram (SE) 2.2 (2.46) 5.3 (2.13)

Notes: LS mean= least-squares mean; SE= standard error.
Values for “n” are based on the number of participants at week 8.
Positive scores indicate greater improvement for vortioxetine.
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Tolerability

Both escitalopram and vortioxetine were well tolerated,
with low rates of withdrawal due to a TEAE (6.3% and
9.4%, respectively) (Table 5). Serious adverse events
occurred in one participant randomized to escitalopram
and in three who were randomized to vortioxetine.
The most common TEAEs (incidence ≥5%) in the vorti-
oxetine treatment group were nausea (25.0%), headache
(9.4%), dizziness (8.0%), and generalized pruritus
(5.8%) (Table 5). Prior SSRI treatment did not appear
to influence the overall incidence or severity profile of
TEAEs in either group, except for nausea. Among partic-
ipants treated with vortioxetine, the incidence of treat-
ment-emergent nausea was greatest in those previously
treated with citalopram (29.2%), and lowest in those
previously treated with paroxetine (20.0%) and with ser-
traline (20.0%) (Table 5).

Overall, the nausea rates seen in all prior SSRI
treatment groups switched to escitalopram were very low
(3.3–6.1%). Nausea rates for participants switching to vor-
tioxetine from a previous SSRI were higher (20–29.2%).
Treatment discontinuations due to nausea were only
reported for those participants who switched to vortioxe-
tine (seven who switched from citalopram [5.8%] and
one each from paroxetine [2.9%] or sertraline [1.4%])
(Table 5). In participants who previously took citalopram,
the prevalence of nausea was higher in the vortioxetine
treatment group than in the escitalopram group during

all points of the treatment period (Figure 1A in
Supplementary Material). This effect was also observed
in participants previously treated with paroxetine or sertra-
line, except at various time points during week 5 (days
29–32, paroxetine; days 32–33, sertraline) (Figures 1B
and 1C in Supplementary Material) and week 8 (days
52–56, sertraline) (Figure 1C in Supplementary Material).

Nausea generally occurredwithin the firstweekof treat-
ment and resolved within 14 days of onset (Figure 6). The
time-course of nausea events was similar with both escita-
lopram and vortioxetine, with onset most common during
the first week of treatment (mean, 7.2 and 6.1 days, respec-
tively) and duration approximately 2 weeks (mean, 14.0
and 14.2 days, respectively) (Figure 7).

Discussion

Individuals withMDDwhose symptoms of depression are
adequately treated with SSRI therapy may experience
TESD, which may negatively impact relationships and
quality of life. There are few controlled studies evaluating
the effects of directly switching antidepressants in
patients whose depressive symptoms are adequately
treated by their existing antidepressant, but who are
experiencing TESD. This study provides relevant infor-
mation on tolerability and efficacy of switching from
SSRIs citalopram, sertraline, or paroxetine to vortioxe-
tine or escitalopram. Considering that rates of TESD vary
by antidepressant treatment, 5,6 we investigated whether

–7.0 –4.0 –1.0 2.0 5.0 8.0

Subpopulation
CSFQ Total Score 

Difference From ESC (95% CI) P-value
VOR

N

VOR Change From

Baseline ( ± SE)

ESC

N

ESC Change From 

Baseline (± SE)

Age at Baseline (female)
≤45 years

0.045 71 10.1 (1.07) 80 7.2 (1.01)

>45 years
0.450 25 6.7 (1.61) 28 4.9 (1.63)

Duration of Tx with previous SSRI
≤1 year

0.906 74 7.3 (1.04) 98 7.2 (0.93)

>1 year 0.001 91 10.4 (0.90) 75 7.0 (0.99)

Previous SSRI
Citalopram 0.130 91 8.2 (0.89) 88 6.2 (0.92)

Paroxetine 0.630 21 8.5 (1.67) 25 9.6 (1.67)

Sertraline 0.047 53 9.8 (1.19) 60 6.5 (1.12)

Number of previous MDE
0 0.770 32 9.8 (1.58) 30 10.4 (1.67)
1 to 3 0.001 107 9.1 (0.80) 119 5.6 (0.76)
> 3 0.710 26 6.8 (1.74) 24 7.8 (1.99)

History of MDD Tx

Received psychotherapy 0.462 86 8.1 (1.00) 73 7.1 (1.09)
Treated with SSRI 0.044 102 8.4 (0.84) 108 6.0 (0.84)

Received other treatment
a

0.031 24 10.1 (1.73) 34 4.9 (1.50)
No prior pharmacotherapy

0.792 55 10.0 (1.21) 45 10.4 (1.34)

History of childhood abuse
Any abuse

0.397 65 8.1 (1.08) 66 6.8 (1.09)
Sexual abuse

0.628 29 6.4 (1.98) 23 4.9 (2.24)

Favors

Vortioxetine

Favors

Escitalopram

FIGURE 4. Change from baseline in CSFQ-14 total score at week 8 and impact of treatment according to subgroups (FAS, MMRM, LS
means). Bolded P-value indicates a statistically significant difference between vortioxetine and escitalopram. aIncludes other anti-
depressant medications. ESC= escitalopram; FAS= full analysis set; LS mean= least-squares mean; MDE=major depressive epi-
sode; MMRM=mixed model for repeated measurements; VOR= vortioxetine.
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the pre-switch SSRI had an effect on the post-switch
TESD and efficacy with vortioxetine or escitalopram.

Regardless of prior SSRI, participants in both treatment
groups demonstratedmaintenance or improvement in sex-
ual functioning following the direct switch.15 However,
those who switched from sertraline to vortioxetine exhib-
ited greater improvements in CSFQ-14 total scores than
those who switched to escitalopram. Differences between
treatments were not statistically significantly different for
participants switching from paroxetine or citalopram.
These preliminary findings suggest that the mechanisms
underlying sexual side effects may respond differentially
to subsequent medication management.

We also investigated whether the immediate pre-
switch SSRI would affect the post-switch TESD response
differently between the sexes. In men switching from
paroxetine, numerically greater improvements were

observed with escitalopram compared with vortioxetine,
but the sample size was small and the difference was not
statistically significant. Although some difference was
observed between men and women in the change from
baseline in CSFQ-14 function, the small number of par-
ticipants in each subgroup limited the interpretation of
these findings.

Because the factors that predict TESD outcomes
following antidepressant switch have not been well char-
acterized, we assessed whether participant characteris-
tics were predictive of improvement in TESD after
switching to vortioxetine vs. escitalopram. Participant
characteristics including age and sex (≤45 years, female),
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FIGURE 5. (A) Change from baseline through week 8 in MADRS
total score by study visit and SSRI received before randomiza-
tion, i.e., pre-switch (MMRM, LS means); week 8 comparison
between vortioxetine and escitalopram by subgroup: citalopram,
P= 0.832; paroxetine, P= 0.590; sertraline, P= 0.916 (B)
Patients in MADRS remission (MADRS ≤10) at baseline and
at week 8, analyzed by SSRI received before randomization,
i.e., pre-switch (LOCF); week 8 comparison between vortioxetine
and escitalopram by subgroup: citalopram, P= 0.394;
paroxetine, P= 0.877; sertraline P= 0.435: LOCF= last
observation carried forward; LS mean= least-squares mean;
MADRS=Montgomery–Åsberg Depression Rating Scale;
MMRM=mixed model for repeated measurements.

TABLE 4. Change from baseline to week 8 additional

endpoints by SSRI received before randomization (FAS, OC,

MMRM)

Escitalopram
n= 207

Vortioxetine
n= 217

Change in MADRS total score

Any SSRI
LS mean (SE) −1.7 (0.46) −1.2 (0.47)
P-valuea 0.520

SSRI at randomization
Citalopram, n 89 91

LS mean (SE) −1.0 (0.64) −1.2 (0.61)
Paroxetine, n 25 21

LS mean (SE) −1.4 (1.14) −0.5 (1.17)
Sertraline, n 60 53

LS mean (SE) −2.6 (0.87) −2.4 (0.93)
Change in CGI-S score

Any SSRI
LS mean (SE) −0.2 (0.06) −0.2 (0.06)
P-valuea 0.400

SSRI at randomization
Citalopram, n 89 91

LS mean (SE) −0.0 (0.08) −0.2 (0.08)
Paroxetine, n 25 21

LS mean (SE) −0.2 (0.17) −0.1 (0.17)
Sertraline, n 60 53

LS mean (SE) –0.3 (0.09) –0.4 (0.10)

CGI-I score

Any SSRI
LS mean (SE) 3.4 (0.08) 3.2 (0.08)
P-value* 0.342

SSRI at randomization
Citalopram, n 89 91

LS mean (SE) 3.5 (0.11) 3.3 (0.11)
Paroxetine, n 25 21

LS mean (SE) 3.2 (0.25) 3.5 (0.25)
Sertraline, n 60 53

LS mean (SE) 3.2 (0.14) 3.0 (0.14)

Notes: CGI-I= Clinical Global Impression–Improvement scale;
CGI-S = Clinical Global Impression–Severity of Illness scale;
CSFQ-14 = Changes in Sexual Functioning Questionnaire–Short
Form; LS= least squares; MADRS=Montgomery–Åsberg
Depression Rating Scale; SE= standard error; SSRI= selective
serotonin reuptake inhibitor.
aVortioxetine vs. escitalopram (prespecified analysis).
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at least 1 year of prior SSRI treatment, history of one
to three MDEs, and prior treatment with sertraline,
other SSRIs, or non-SSRI therapies were all factors
that appeared to correlate with vortioxetine-mediated
improvements in sexual functioning. Although the differ-
ence in treatment effect on CSFQ total score was

statistically significant for each of the participant sub-
groups listed above, the sample sizes varied between
groups of the same category (e.g., number of previous
MDEs), making comparisons challenging. Further, the
small number of men stratified by age limited our ability
to determine TESD outcomes following antidepressant
switch in this population, although it is known that
men experience sexual dysfunction as age increases
beyond mid-life.32 Since this study was not powered to
detect differences between the subgroups, further
investigation will be required to determine whether these
and any other participant-specific factors significantly
affect vortioxetine-mediated improvements in sexual
functioning.

Participants who directly switched from citalopram,
sertraline, or paroxetine to escitalopram or vortioxetine
maintained antidepressant efficacy as demonstrated by
meanMADRS scores and remission rates. In participants
switching from citalopram, numerically greater improve-
ments in MADRS total scores were observed with
vortioxetine compared with escitalopram. In the sub-
population of participants switching from paroxetine

TABLE 5. Summary of treatment-emergent adverse events (TEAEs) after 8 weeks of treatment in the total population and stratified by

previous SSRI treatment (safety set)

Total Citalopram Paroxetine Sertraline

Escitalopram
n= 221

Vortioxetine
n= 224

Escitalopram
n= 114

Vortioxetine
n= 120

Escitalopram
n= 30

Vortioxetine
n= 35

Escitalopram
n= 77

Vortioxetine
n= 69

Overview of TEAEs, participants, n (%)

Any TEAE 137 (62.0) 146 (65.2) 71 (62.3) 84 (70.0) 22 (73.3) 20 (57.1) 44 (57.1) 42 (60.9)
TEAE severity

Mild 64 (29.0) 54 (24.1) 32 (28.1) 35 (29.2) 10 (33.3) 9 (25.7) 22 (28.6) 10 (14.5)
Moderate 66 (29.9) 86 (38.4) 34 (29.8) 45 (37.5) 10 (33.3) 10 (28.6) 22 (28.6) 31 (44.9)
Severe 7 (3.2) 6 (2.7) 5 (4.4) 4 (3.3) 2 (6.7) 1 (2.9) 0 1 (1.4)

TEAEs (withdrawal) 14 (6.3) 21 (9.4) 8 (7.0) 16 (13.3) 2 (6.7) 2 (5.7) 4 (5.2) 3 (4.3)

Serious AEs (SOC)a 1 (0.5) 3 (1.3) 1 (0.9) 1 (0.8) 0 1 (2.9) 0 1 (1.4)
TEAEs reported in ≥5% of participants in any treatment arm, participants, n (%)
Nausea 12 (5.4) 56 (25.0) 7 (6.1) 35 (29.2) 1 (3.3) 7 (20.0) 4 (5.2) 14 (20.3)
Headache 17 (7.7) 21 (9.4) 9 (7.9) 9 (7.5) 5 (16.7) 5 (14.3) 3 (3.9) 7 (10.1)

Dizziness 11 (5.0) 18 (8.0) 5 (4.4) 7 (5.8) 2 (6.7) 6 (17.1) 4 (5.2) 5 (7.2)
Pruritus generalized 0 13 (5.8) 0 8 (6.7) 0 3 (8.6) 0 2 (2.9)
Irritability 16 (7.2) 11 (4.9) 8 (7.0) 5 (4.2) 2 (6.7) 1 (2.9) 6 (7.8) 5 (7.2)

Fatigue 12 (5.4) 10 (4.5) 7 (6.1) 5 (4.2) 0 0 5 (6.5) 5 (7.2)
Insomnia 4 (1.8) 10 (4.5) 3 (2.6) 5 (4.2) 0 3 (8.6) 1 (1.3) 2 (2.9)
Diarrhea 9 (4.1) 9 (4.0) 5 (4.4) 6 (5.0) 0 1 (2.9) 4 (5.2) 2 (2.9)
Increased appetite 8 (3.6) 9 (4.0) 3 (2.6) 4 (3.3) 0 0 5 (6.5) 5 (7.2)

Abnormal dreams 8 (3.6) 5 (2.2) 2 (1.8) 1 (0.8) 4 (13.3) 1 (2.9) 2 (2.6) 3 (4.3)
Anxiety 12 (5.4) 5 (2.2) 7 (6.1) 0 1 (3.3) 2 (5.7) 4 (5.2) 3 (4.3)
Somnolence 10 (4.5) 5 (2.2) 5 (4.4) 3 (2.5) 1 (3.3) 0 4 (5.2) 2 (2.9)
Depression 8 (3.6) 4 (1.8) 4 (3.5) 1 (0.8) 3 (10.0) 1 (2.9) 1 (1.3) 2 (2.9)

TEAEs leading to withdrawal in ≥2 participants in any treatment arm, participants, n (%)
Nausea 0 9 (4.0) 0 7 (5.8) 0 1 (2.9) 0 1 (1.4)
Vomiting 0 2 (0.9) 0 2 (1.7) 0 0 0 0

Depression 3 (1.4) 1 (0.4) 2 (1.8) 1 (0.8) 1 (3.3) 0 0 0

Notes: TEAE = treatment-emergent adverse event; SOC= system organ class.
aSerious AEs were mesenteric vein thrombosis, nephrolithiasis, angina pectoris, depression, and anxiety.
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or sertraline, only modest differences were observed
between treatment groups. However, interpretation of
changes in MADRS total score among participants who
had previously received paroxetine is limited by the small
sample size, and the greater improvements observed with
escitalopram vs. vortioxetine following switch from ser-
traline may reflect the greater baseline depression
severity in the escitalopram group.

The findings from the present study demonstrated
that in adults with well-treatedMDD and SSRI-associated
sexual dysfunction, an abrupt switch to vortioxetine
once-daily therapy was a safe and viable approach for
improving sexual functioning while maintaining anti-
depressant efficacy.15 Consistent with these findings,
the results from the present analyses suggest that a direct
switch from SSRI therapy to vortioxetine remains benefi-
cial in terms of efficacy, and is not significantly impacted
by prior SSRI treatment. With regard to safety and toler-
ability, although the direct switch to vortioxetine was tol-
erated in most individuals, in some, it was cause for study
discontinuation. Nausea was temporary, regardless of
treatment, and generally resolved after 14 days.
However, higher rates of nausea were observed with vor-
tioxetine than with escitalopram, and this effect persisted
throughout the treatment period. The reported nausea
was not surprising, as this adverse effect was also
observed at similar frequencies during clinical develop-
ment of vortioxetine. Nausea may be related to vortioxe-
tine’s 5-HT1A receptor agonist activity, although it is
worth noting that this same activity of vortioxetine may
also contribute to the greater improvements in TESD
with vortioxetine compared with escitalopram. Similar
improvements in sexual function have also been noted
with other multimodal antidepressants that act on the
5-HT transporter and presynaptic and postsynaptic
5-HT1A receptors, such as vilazodone.19,33–35

While the incidence of TEAEs was generally compa-
rable between treatment groups, nausea, dizziness and
pruritus (for those who previously took citalopram) were
more prevalent in the vortioxetine group. In clinical

practice, however, the risk and severity of nausea, dizzi-
ness, and generalized pruritus with vortioxetine may be
considered reasonable—especially when switching
patients to agents that may ameliorate TESDs when pre-
vious antidepressants have failed to do so. Healthcare
providers may also opt to consider additional strategies
to mitigate the risk for nausea-related treatment discon-
tinuations. Such strategies include initiating vortioxetine
treatment at a lower dose such as 5 mg (and possibly
cross-tapering while at this dose to avoid abrupt discon-
tinuation of the previous SSRI) and/or uptitrating from
the starting dose over a longer time period, instead of
after only 1 week. In the present study, the increase to
20 mg vortioxetine was performed over this brief time
period in order to ensure evaluation of antidepressant
efficacy and sexual dysfunction at the highest approved
dose. While there is a dose relationship with TESD at
higher doses of vortioxetine, most subjects (75.9%)
remained at the 20 mg dose during the study.15

Thus, many options exist to address treatment-associated
symptoms of nausea as well as those indicative of sexual
dysfunction.

The interpretation of these findings is limited by the
nature of the study design; only one active comparator
was included in the primary study, and enrollment was
not stratified by prior SSRI therapies, limiting our ability
to detect statistically significant differences. The study
was not powered for subgroup analyses of the primary,
or efficacy, endpoints. Therefore, the relative clinical
impact on depression symptoms of abruptly switching
to vortioxetine vs. switching to another non-SSRI
remains to be explored.

Conclusion

These analyses support the findings that switching SSRI
antidepressant therapy to vortioxetine inwell-treated adult
MDDpatients experiencing TESD can improve sexual dys-
function regardless of prior SSRI (citalopram, sertraline,
and paroxetine), whilemaintaining antidepressant efficacy
and tolerability. Overall, switching antidepressant therapy

Time to first treatment-emergent nausea, days

Vortioxetine

(A)

(B)

Escitalopram

56

12

6.1 ± 9.60

7.2 ± 10.49

1–46

1–38

N

N

Mean ± SD

Mean ± SDMean ± SD

Mean ± SD Range

Range

Days

0 5 10 15 20 25 30 35

Duration of treatment-emergent nausea, days

Vortioxetine

Escitalopram

66

13

14.2 ± 17.33

14.0 ± 17.03

1–64

2–59

Days

0 5 10 15 20 25 30 35

FIGURE 7. Treatment-emergent nausea: time to first (A) and duration (B) (safety set).
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to vortioxetine appears tobe a safe andeffective alternative
for patients experiencing sexual dysfunction during anti-
depressant therapy with an SSRI.

Acknowledgments

Medical writing assistance was provided by Gina M.
DeStefano, PhD, Martina Schwarzkopf, PhD, and Andrea
McReynolds, PhD, of inVentiv Medical Communications,
LLC, a Syneos Health™ group company. This study was
supported by the Takeda Pharmaceutical Company, Ltd.,
and H. Lundbeck A/S (NCT01364649). All the author(s)
are entirely responsible for the scientific content of
the paper.

Disclosures

John Affinito is an employee of Takeda Development
Center Americas. Paula L. Jacobsen, Wei Zhong, and
George G. Nomikos were employees at Takeda
Development Center Americas at the time of study.

Andrew J. Cutler reports research support from or serv-
ing as a consultant to: AbbVie, Acadia Pharmaceuticals,
Alkermes, Allergan, AstraZeneca, Avanir Pharmaceuticals,
Axsome Therapeutics, Eli Lilly, Janssen, Intra-Cellular
Therapies, Gedeon Richter, Janssen, Lundbeck, Novartis,
Otsuka America Pharmaceutical, Alfasigma (Pamlab),
Pfizer, Shire, Sunovion Pharmaceuticals, Takeda Phar-
maceuticals, Teva Pharmaceutical Industries, and Vanda
Pharmaceuticals; serving as a speaker for: Acadia
Pharmaceuticals, Alkermes, Allergan, AstraZeneca, Lund-
beck, Novartis, Otsuka America Pharmaceutical, Pamlab,
Shire, SunovionPharmaceuticals,TakedaPharmaceuticals,
and Vanda Pharmaceuticals; serving on the board of the
Neuroscience Education Institute.

Anita H. Clayton reports research support from or serv-
ing as a consultant to: Alkermes, AMAG Pharmaceuticals,
Inc., Axsome Therapeutics, Endoceutics, Inc., Ivix,
Janssen, Palatin Technologies, Sage Therapeutics, S1
Biopharma, Sprout Pharmaceuticals, Takeda Pharma-
ceuticals, and Valeant Pharmaceuticals; Royalties/
Copyright from Ballantine Books/Random House,
Changes in Sexual Functioning Questionnaire, Guilford
Press; and shares/restricted stock units from Euthymics
Bioscience, S1 Biopharma.

Supplementary Material

To view supplementary material for this article, please
visit https://doi.org/10.1017/S1092852919000750.

REFERENCES:

1. Gelenberg AJ, Dunner DL, Rothschild AJ, Pedersen R, Dorries KM,
Ninan PT. Sexual functioning in patients with recurrent major
depressive disorder enrolled in the PREVENT study. J NervMent Dis.
2013; 201(4): 266–273.

2. Ishak WW, Christensen S, Sayer G, et al. Sexual satisfaction and
quality of life in major depressive disorder before and after
treatment with citalopram in the STAR*D study. J Clin Psychiatry.
2013; 74(3): 256–261.

3. Montejo AL, Llorca G, Izquierdo JA, Rico-Villademoros F. Incidence
of sexual dysfunction associated with antidepressant agents: a
prospective multicenter study of 1022 outpatients. Spanish Working
Group for the Study of Psychotropic-Related Sexual Dysfunction.
J Clin Psychiatry. 2001; 62 Suppl 3: 10–21.

4. Williams VS, Edin HM, Hogue SL, Fehnel SE, Baldwin DS.
Prevalence and impact of antidepressant-associated sexual
dysfunction in three European countries: replication in a cross-
sectional patient survey. J Psychopharmacol. 2010; 24(4): 489–496.

5. Clayton AH, Pradko JF, Croft HA, et al. Prevalence of sexual
dysfunction among newer antidepressants. J Clin Psychiatry. 2002;
63(4): 357–366.

6. Serretti A, Chiesa A. Treatment-emergent sexual dysfunction related
to antidepressants: a meta-analysis. J Clin Psychopharmacol. 2009;
29(3): 259–266.

7. Clayton A, Kornstein S, Prakash A, Mallinckrodt C, Wohlreich M.
Changes in sexual functioning associated with duloxetine,
escitalopram, and placebo in the treatment of patients with major
depressive disorder. J Sex Med. 2007; 4(4 Pt 1): 917–929.

8. Ashton AK, Rosen RC. Accommodation to serotonin reuptake
inhibitor-induced sexual dysfunction. J Sex Marital Ther. 1998;
24(3): 191–192.

9. Delgado PL, Brannan SK, Mallinckrodt CH, et al. Sexual functioning
assessed in 4 double-blind placebo- and paroxetine-controlled
trials of duloxetine for major depressive disorder. J Clin Psychiatry.
2005; 66(6): 686–692.

10. Hu XH, Bull SA, Hunkeler EM, et al. Incidence and duration of side
effects and those rated as bothersome with selective serotonin

reuptake inhibitor treatment for depression: patient report versus

physician estimate. J Clin Psychiatry. 2004; 65(7): 959–965.
11. Williams VS, Baldwin DS, Hogue SL, Fehnel SE, Hollis KA, Edin

HM. Estimating the prevalence and impact of antidepressant-
induced sexual dysfunction in 2 European countries: a cross-sectional
patient survey. J Clin Psychiatry. 2006; 67(2): 204–210.

12. DuenasH, Lee A, Brnabic AJ, et al. Frequency of treatment-emergent
sexual dysfunction and treatment effectiveness during SSRI or
duloxetine therapy: 8-week data from a 6-month observational study.
Int J Psychiatry Clin Pract. 2011; 15(2): 80–90.

13. Pratt L, BrodyD, GuQ. Antidepressant Use Among Persons Aged 12
and Over: United States, 2011–2014. NCHS Data Brief No. 283,
August 2017. Hyattsville, MD: National Center for Health
Statistics; 2017.

14. Chokka PR, Hankey JR. Assessment and management of sexual
dysfunction in the context of depression. Ther Adv
Psychopharmacol. 2018; 8(1): 13–23.

15. Jacobsen PL, Mahableshwarkar AR, Chen Y, Chrones L, Clayton
AH. Effect of vortioxetine vs. escitalopram on sexual functioning

in adults with well-treated major depressive disorder experiencing

SSRI-induced sexual dysfunction. J Sex Med. 2015; 12(10):

2036–2048.
16. Rothschild AJ. Selective serotonin reuptake inhibitor-induced sexual

dysfunction: efficacy of a drug holiday. Am J Psychiatry. 1995;

152(10): 1514–1516.
17. Clayton AH, Warnock JK, Kornstein SG, Pinkerton R, Sheldon-

Keller A, McGarvey EL. A placebo-controlled trial of bupropion SR

as an antidote for selective serotonin reuptake inhibitor-induced sexual

dysfunction. J Clin Psychiatry. 2004; 65(1): 62–67.
18. Taylor MJ, Rudkin L, Bullemor-Day P, Lubin J, Chukwujekwu C,

Hawton K. Strategies for managing sexual dysfunction induced by
antidepressant medication. Cochrane Database Syst Rev. 2013;
2013(5): CD003382.

P. L. JACOBSEN ET AL.

https://doi.org/10.1017/S1092852919000750 Published online by Cambridge University Press

https://doi.org/10.1017/S1092852919000750
https://doi.org/10.1017/S1092852919000750


19. Bang-Andersen B, Ruhland T, Jorgensen M, et al. Discovery of 1-2-
(2, 4-dimethylphenylsulfanyl)phenyl.piperazine (Lu AA21004): a
novel multimodal compound for the treatment of major depressive
disorder. J Med Chem. 2011; 54(9): 3206–3221.

20. Westrich L, Pehrson A, Zhong H, et al. In vitro and in vivo effects for
the multimodal antidepressant vortioxetine (Lu AA21004) at human
and rat targets. Int J Psychiatry Clin Pract. 2012; 16(S1): 47.

21. Trintellix package insert. Deerfield, IL: Takeda Pharmaceuticals
America, Inc.; 2016.

22. Baldwin DS, Loft H, Dragheim M. A randomised, double-blind,
placebo controlled, duloxetine-referenced, fixed-dose study of three
dosages of Lu AA21004 in acute treatment of major depressive
disorder (MDD). Eur Neuropsychopharmacol. 2012; 22(7): 482–491.

23. Boulenger JP, Loft H, Olsen CK. Efficacy and safety of vortioxetine
(Lu AA21004), 15 and 20mg/day: a randomized, double-blind,
placebo-controlled, duloxetine-referenced study in the acute
treatment of adult patients with major depressive disorder. Int Clin
Psychopharmacol. 2014; 29(3): 138–149.

24. HenigsbergN,Mahableshwarkar AR, Jacobsen P,ChenY,ThaseME.A
randomized, double-blind, placebo-controlled 8-week trial of the
efficacy and tolerability ofmultiple doses of Lu AA21004 in adults with
major depressive disorder. J Clin Psychiatry. 2012; 73(7): 953–959.

25. Jain R, Mahableshwarkar AR, Jacobsen P, Chen Y, Thase ME. A
randomized, double-blind, placebo-controlled 6-wk trial of the
efficacy and tolerability of 5 mg vortioxetine in adults with major
depressive disorder. Int J Neuropsychopharmacol. 2013; 16(2):
313–321.

26. Mahableshwarkar AR, Jacobsen PL, Chen Y. A randomized, double-
blind trial of 2.5 mg and 5 mg vortioxetine (Lu AA21004) versus
placebo for 8 weeks in adults with major depressive disorder. Curr
Med Res Opin. 2013; 29(3): 217–226.

27. Jacobsen PL, Mahableshwarkar AR, Chen Y, Chrones L, Clayton AH.
effect of vortioxetine vs. escitalopram on sexual functioning in adults
with well-treated major depressive disorder experiencing SSRI-
induced sexual dysfunction. J Sex Med. 2015; 12(10): 2036–2048.

28. GuyW. The Clinician Global Severity and Impression Scales: ECDEU

Assessment Manual for Psychopharmacology. DHEW Publication
no. 76–338. Rockville, MD: National Institute of Mental Health;
1976: 218–222.

29. Keller A,McGarvey EL, Clayton AH. Reliability and construct validity
of the Changes in Sexual Functioning Questionnaire short-form
(CSFQ-14). J Sex Marital Ther. 2006; 32(1): 43–52.

30. ClaytonAH,HamiltonDV. Female sexual dysfunction.Psychiatr Clin
North Am. 2010; 33(2): 323–338.

31. Bulloch A, Williams J, Lavorato D, Patten S. Recurrence of major
depressive episodes is strongly dependent on the number of
previous episodes. Depress Anxiety. 2014; 31(1): 72–76.

32. Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ, McKinlay JB.
Impotence and its medical and psychosocial correlates: results of the
Massachusetts Male Aging Study. J Urol. 1994; 151(1): 54–61.

33. Clayton AH, Gommoll C, Chen D, Nunez R, Mathews M. Sexual
dysfunction during treatment of major depressive disorder with
vilazodone, citalopram, or placebo: results from a phase IV clinical
trial. Int Clin Psychopharmacol. 2015; 30(4): 216–223.

34. Salazar DE, Frackiewicz EJ, Dockens R, et al. Pharmacokinetics and
tolerability of buspirone during oral administration to children and
adolescents with anxiety disorder and normal healthy adults. J Clin
Pharmacol. 2001; 41(12): 1351–1358.

35. Rickels K, AthanasiouM,RobinsonDS, GibertiniM,WhalenH, Reed
CR. Evidence for efficacy and tolerability of vilazodone in the
treatment of major depressive disorder: a randomized, double-blind,
placebo-controlled trial. J Clin Psychiatry. 2009; 70(3): 326–333.

CLINICAL IMPLICATION OF ANTIDEPRESSANT SWITCHING 

https://doi.org/10.1017/S1092852919000750 Published online by Cambridge University Press

https://doi.org/10.1017/S1092852919000750

	01-CNS-1800156_online_new
	The effect of caloric restriction on working memory in healthy non-obese adults
	Introduction
	Method
	Working memory tests
	Clinical assessments
	Statistical analysis

	Results
	Baseline assessment-associations between working memory and energy intake
	Longitudinal analyses-changes in working memory
	Longitudinal analyses-moderators of longitudinal changes in working memory

	Discussion
	Disclosures
	References:


	02-CNS-1800159_online_new
	Links between sexuality, impulsivity, compulsivity, and addiction in a large sample of university students
	Introduction
	Methods
	Survey design
	Participants
	Assessments
	Data analysis

	Results
	Discussion
	Limitations
	Conclusion
	Disclosures
	References:


	03-CNS-1800163_online_new
	Demoralization in essential tremor: prevalence, clinical correlates, and dissociation from tremor severity
	Introduction
	Methods
	Study design
	Demoralization and other psychometric assessments
	ET-related and additional medical assessments
	Clinical questionnaires
	Videotaped neurological examination

	Additional cognitive, psychiatric and functional assessments
	Sample size
	Statistical analysis

	Results
	Prevalence of demoralization
	Clinical correlates of demoralization
	Demoralization and tremor severity

	Discussion
	Conclusion
	Disclosures
	REFERENCES:


	04-CNS-1800169_online_new
	Left rostrolateral prefrontal cortex lesions reduce suicidal ideation in penetrating traumatic brain injury
	Introduction
	Methods
	Recruitment
	Psychopathological and cognitive evaluations
	Pre- and post-injury intelligence evaluation
	Lesion identification and voxel-based lesion-symptom mapping
	Behavioral statistical analysis

	Results
	Sociodemographic, neurocognitive, and psychopathological measures
	Abstract reasoning performance differences between SI&plus; and -SI- groups
	Lesion distribution differences between SI&plus; and SI- groups
	Mediation of rlPFC damage on SI via abstract reasoning skills

	Discussion
	Disclosures
	Supplementary materials
	REFERENCES:


	05-CNS-1800170_online_new
	Can sleep disturbance be a cue of mood spectrum comorbidity? A preliminary study in panic disorder
	Introduction
	Material and Methods
	Study sample
	Instruments
	Panic Disorder Severity Scale (PDSS)20
	Mood Spectrum Self-Report questionnaire lifetime version (MOODS-SR)18

	Statistical analyses

	Results
	Effect of lifetime MOODS-SR domains on PD severity at baseline
	Effect of lifetime MOODS-SR domains on PD severity at follow-up
	Determinants of PD outcome: non-remission

	Discussion
	Conclusions
	Disclosures
	References:


	06-CNS-1800174_online_new
	Noninvasive brain stimulation in rehabilitation of hemispatial neglect after stroke
	Introduction
	Hemispatial neglect
	Noninvasive brain stimulation

	Methods
	Studies included
	Outcomes
	Data analysis

	Results
	Transcanial direct current stimulation
	Facilitatory tDCS over the ipsilesional hemisphere
	Facilitatory tDCS over the contralesional hemisphere
	Inhibitory tDCS over the contralesional hemisphere
	Bilateral tDCS
	Comparison of different protocols
	Summary

	Repetitive transcranial magnetic stimulation
	Facilitatory rTMS over the ipsilesional hemisphere
	Inhibitory rTMS over the contralesional hemisphere
	Comparison of different protocols
	Summary


	Discussion
	Stimulation protocols
	Study design
	Patient characteristics

	Limitations
	Disclosures
	References:


	07-CNS-1900075_online_new
	Clinical implications of directly switching antidepressants in well-treated depressed patients with treatment-emergent sexual dysfunction: a comparison between vortioxetine and escitalopram
	Introduction
	Methods
	Study design
	Participants
	Treatments
	Outcome measures
	Statistical analysis

	Results
	Participant disposition
	Change from baseline in CSFQ-14 in vortioxetine vs. escitalopram participants
	Change from baseline to week 8 in CSFQ-14 total scores by pre-switch SSRI
	Effects of participant demographics and history on post-switch CSFQ-14 total scores
	Antidepressant efficacy across SSRI subgroups
	MADRS remission by prior SSRI treatment
	Tolerability

	Discussion
	Conclusion
	Acknowledgments
	Disclosures
	Supplementary Material
	References:


	08-CNS-1900076_online_new
	Is problematic exercise really problematic? A dimensional approach
	Introduction
	Methods
	Participants
	Measures
	Data analysis

	Results
	Discussion
	Conclusions
	Disclosures
	Supplementary materials
	REFERENCES:


	09-CNS-1900079_online_new
	An innovative approach for the assessment of mood disturbances in patients with eating disorders
	Introduction
	Methods
	Participants
	Measures and clinical variables
	Data analysis

	Results
	ED patients characteristics
	Frequency of depressive symptoms in ED patients
	Relationship of DSM depression diagnoses and DCPR demoralization
	Associations between DSM 5 Depressive Disorders and dimensional psychological variables
	Associations between DCPR demoralization and dimensional psychological variables

	Discussion
	Conclusion
	Funding
	Disclosures
	References:


	10-CNS-1800162_online_new
	Emotional distress, brain functioning, and biobehavioral processes in cancer patients: a neuroimaging review and future directions
	Introduction
	Distress and the Brain
	Brain regions and pathways implicated in stressor appraisals
	Physiological sequelae of stress responses

	Distress and the Brain in Cancer Patients
	Distress and brain function (18F-FDG-PET studies)
	Distress and brain structure (MRI studies)
	Conclusions from the review
	Strengths
	Limitations


	Toward a Multilevel Integrative Analysis of Biobehavioral Processes in Cancer Research
	Top-down and bottom-up pathways
	Brain networks and body metabolism
	Interoception and sickness behaviors

	Contemporary Biobehavioral Models in Cancer Research
	Concepts and applications
	Distress, regulation of leukocyte and tumor cell gene expression, and cancer progression

	Effects of Psychological Interventions on Biobehavioral Processes and Clinical Outcomes in Cancer Patients
	Distress management interventions
	What psychological changes occurring during stress management interventions can account for changes in body physiology?
	Distress management effects on comorbidity
	Pharmacologic interventions to block SNS signaling and inflammation in cancer patients

	Summary, Conclusions, and Implications
	Disclosures
	References:


	11-CNS-1900080_online_new
	Early seizures after ischemic stroke: focus on thrombolysis
	Introduction
	Pathogenesis of Early Ischemic Seizures
	ESs after Stroke
	Included studies
	Early seizure rates
	Risk factors of early seizures
	Early seizure type
	EEG findings
	Brain imaging
	Seizures and thrombolysis
	Treatment of early seizures

	Discussion
	Availability of data and materials
	Disclosures
	REFERENCES:


	CNS_2000001_web.pdf
	CNS Spectrums 2019 Peer Reviewers

	Blank.pdf
	CNS Spectrums 2019 Peer Reviewers

	Blank.pdf
	CNS Spectrums 2019 Peer Reviewers

	Blank.pdf
	CNS Spectrums 2019 Peer Reviewers

	Blank.pdf
	CNS Spectrums 2019 Peer Reviewers

	CNS_2000001_web.pdf
	CNS Spectrums 2019 Peer Reviewers


