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Aim: Antidepressants, including selective serotonin reuptake inhibitors, often elicit a poor
response in patients with major depressive disorder (MDD) with significant anxiety symp-
toms. This study investigated the effects of the multimodal antidepressant vortioxetine in
patients with MDD and associated anxiety.

Methods: This was a post hoc analysis of data from an 8-week, randomized, double-blind,
placebo-controlled, Phase 3 study of vortioxetine (10 mg or 20 mg) in Japanese patients aged
20-75 years with recurrent MDD and a Montgomery-Asberg Depression Rating Scale
(MADRS) score of at least 26. Changes from baseline to week 8 in MADRS total score
and Hamilton Depression Rating Scale (HAM-D) anxiety/somatization factor score were
assessed in patients with anxious depression (HAM-D anxiety/somatization factor score >7)
and without anxious depression.

Results: Data were available for 489 patients. In patients with anxious depression, the least-
squares (LS) mean difference (95% confidence interval [CI]) versus placebo in change in
MADRS total score was —3.44 (—6.10, —0.77) for vortioxetine 10 mg and —4.51 (-7.15,
—1.87) for vortioxetine 20 mg. In patients with non-anxious depression, the LS mean
difference (95% CI) versus placebo was —1.81 (—4.71, 1.09) and —1.05 (—4.00, 1.90) for
vortioxetine 10 mg and 20 mg, respectively. Changes from baseline in HAM-D anxiety/
somatization factor score were greater in patients treated with vortioxetine 10 mg or 20 mg
than in those treated with placebo.

Conclusion: Vortioxetine may be effective for patients with anxiety symptoms in MDD.
Further research is warranted to investigate these effects in a real-world clinical setting.
Clinical Trials identifier for primary study:
NCT02389816.

Keywords: antidepressant, anxiety, major depressive disorder, serotonin reuptake inhibitor
and modulator (S-RIM), vortioxetine

Registration: ClinicalTrials.gov

Introduction

Major depressive disorder (MDD) is a common condition associated with a wide
range of psychosomatic symptoms relating to a highly heterogeneous pathophysiol-
ogy. Although antidepressants and psychotherapy have long been available to treat
MDD, antidepressants often elicit a poor response in patients with MDD with
significant anxiety symptoms.' Treatment approaches need to take into account
each patient’s individual symptoms;” however, more evidence is needed to guide
optimal drug selection for patients with different MDD symptoms.
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Anxiety symptoms are frequently associated with
depressive mood in patients with MDD, regardless of
their ethnicity or culture.® Indeed, patients with MDD
and anxious distress, a valid specifier for MDD in the
Diagnostic and Statistical Manual of Mental Disorders,
fifth edition (DSM-V), require intensive treatment because
of treatment resistance.* Furthermore, other types of asso-
ciated anxiety disorders are often comorbid with MDD.’
Of all types of MDD with high levels of anxiety symp-
toms, anxious depression, as determined by the Hamilton
Depression Rating Scale (HAM-D) anxiety/somatization
factor score, has been the most extensively investigated.®’

Some selective serotonin reuptake inhibitors (SSRIs),
approved for the treatment of a subset of anxiety disorders,
are considered by Japanese psychiatrists to be the best
antidepressants for patients with MDD with anxiety
symptoms.” Consistently, SSRIs are shown to have greater
efficacy in patients with MDD and high-level anxiety than
bupropion.® Nevertheless, the results of the large-scale
STAR*D trial demonstrated that anxious depression is
associated with a poorer response to treatment with anti-
depressants, including SSRIs, and a higher burden of
associated side effects, than non-anxious depression.’
Thus, poor treatment outcomes in anxious depression
remain a major issue to be addressed in MDD."’

Vortioxetine is a multimodal antidepressant, which not
only inhibits 5-HT transporters (SERTs) but also modu-
lates several 5-HT receptors. Vortioxetine was developed
as a serotonin reuptake inhibitor and modulator based on
the hypothesis that combining 5-HT3/5-HT ;s receptor
antagonism with SERT inhibition could have therapeutic
potential for both depressed mood and anxiety.'" Through
these combined mechanisms, it has been postulated that
vortioxetine enhances both glutamate and monoaminergic
neurotransmission.'>!> Indeed, favorable outcomes have
been observed in vortioxetine-treated patients with MDD
and high anxiety scale scores.'

Vortioxetine is currently prescribed for the treatment of
MDD in many countries. In Japan, vortioxetine was
approved for use based on the results of a randomized,
double-blind, placebo-controlled, phase 3 trial that inves-
tigated the safety and efficacy of the drug in Japanese
patients with MDD."> The robustness of data collected
from the phase 3 trial was the basis for several post hoc
analyses, including that discussed here. In other analyses,
the authors investigated the therapeutic potential of vor-
tioxetine for anhedonia in depression and early improve-
ment with vortioxetine as a predictor of response and

remission in Japanese patients, the results of which have
been published in this journal.

The therapeutic potential of vortioxetine on Montgomery—
Asberg Depression Rating Scale (MADRS) total score and
other outcomes were evaluated in a post hoc analysis of data
from Japanese patients with anxious depression in the phase 3
trial,"> the results of which are described herein.

Patients and Methods
Study Design

This was a post hoc analysis of data from a multicenter,
randomized, double-blind, placebo-controlled, parallel-
group, phase 3 trial investigating the safety and efficacy
of vortioxetine in Japanese patients with MDD
(ClinicalTrials.gov identifier: NCT02389816)."> The trial
was conducted from April 10, 2015 to March 16, 2018.
Eligible patients completed a 1-3-week screening period
and a single-blind 1-week placebo run-in period to mini-
mize the placebo response. Patients were then randomly
assigned (1:1:1) to receive vortioxetine 10 mg, vortioxe-
tine 20 mg or placebo once daily for 8 weeks during
a double-blind treatment period. Two vortioxetine doses
were investigated because both 10 mg and 20 mg demon-
strated nominally significant improvements in MADRS
total score and response rate, and acceptable tolerability,
in the secondary analysis of a randomized, placebo-
controlled, multinational, 8-week, Phase 2/3 trial of vor-
tioxetine that included Japanese participants with MDD.'®

After the treatment period, study drugs were with-
drawn, at which point patients entered a 4-week safety
follow-up period for the analysis of outcomes of adverse
events. All patients provided written informed consent
before study entry. Investigations were conducted in accor-
and the
International Council on Harmonisation tripartite guideline

dance with the Declaration of Helsinki
on the ethical principles of Good Clinical Practice.'” The

clinical study protocol, the investigator’s brochure,
a sample informed consent form, and other study related
documents were reviewed and approved by the local or
central Institutional Review Boards of all study sites

(Supplemental Information S1).

Patients

Data for patients in the full analysis set of the primary
study were included in this post hoc analysis; these were
patients who received at least one dose of the study drug
(vortioxetine 10 mg, vortioxetine 20 mg, or placebo)
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during the 8-week, double-blind, randomized treatment
period. Full inclusion, exclusion, and study entry criteria
have been described previously.'> Briefly, patients were
adults aged 20-75 years old and had a primary diagnosis
of recurrent MDD according to the DSM-IV text revision
(TR) criteria for 296.3x, corresponding to F33 in ICD-
10,'"® with the current major depressive episode having
lasted 3—12 months (inclusive) at the time of enrollment
for clear diagnostic certainty and exclusion of possible
concurrent mental disorders. Patients were required to
have a MADRS total score >26 from screening to study
drug initiation, to include patients with moderate or severe
MDD. Patients were excluded if they had previously
experienced a failure to respond to two or more antide-
pressants prescribed for at least 6 weeks, to include suita-
ble subjects for the evaluation of drug effect, or if they
presented with a positive urine drug-screening test result.
Patients who were diagnosed with any psychiatric disorder
as defined by the DSM-IV-TR and patients who had any
substance-induced mood disorder (excluding nicotine- and
caffeine-related disorders) were also excluded. Patients
with symptoms of anxiety were eligible to participate in
the trial; however, patients with MDD and a formal diag-
nosis of an anxiety disorder (as defined by the DSM-IV-
TR) were excluded.

In this post hoc study, patients were stratified by baseline
HAM-D anxiety/somatization factor score, whereby anxious
depression was defined as a HAM-D anxiety/somatization
factor score of at least 7 (ie, high levels of anxiety symp-
toms) and non-anxious depression was defined as a HAM-D
anxiety/somatization factor score of less than 7.%” The anxi-
ety/somatization factor comprised the following subscales
from the original 17-item HAM-D (HAM-DI17): Q10,
Anxiety (psychic); Q11, Anxiety (somatic); Q12, Somatic
Symptoms (G.1.); Q13, Somatic Symptoms (general); Q15,
Hypochondriasis; and Q17, Insight.”

Study Outcomes and Assessments

The primary outcome of this analysis was change in
MADRS total score from baseline to week 8 for patients
with anxious depression. Other outcomes included
MADRS response and remission rates at week 8, and the
mean change from baseline to week 8 in HAM-D anxiety/
somatization factor score. MADRS response was defined
as a decrease of at least 50% in MADRS total score from
baseline, and remission was defined as a decrease in
MADRS total score to 10 or lower. Analyses were also

performed for other relevant outcomes, including the

MADRS subscale scores, HAM-D17, Digit Symbol
Substitution Test (DSST), Sheehan Disability Scale
(SDS), and the Perceived Deficit
(PDQ-5).

Questionnaire-5

Statistical Analyses

Patient demographics and baseline characteristics were
summarized descriptively (n, %, or mean and standard
deviation). Vortioxetine was evaluated against placebo
for each efficacy outcome in patients with anxious depres-
sion and non-anxious depression using an analysis of
covariance (ANCOVA) model, with treatment as a fixed
effect and the baseline score as a covariate. The point
estimates of the differences in the least-squares (LS)
means between each treatment group and the placebo
group (each treatment group — placebo group) and the
two-sided 95% confidence intervals (Cls) were provided.
The last observation carried forward (LOCF) method was
used for missing data.

Results
Patient Demographics and Baseline

Characteristics
Data were available for 489 patients from the original study
(full analysis set): 161 of these patients received placebo,
165 received vortioxetine 10 mg, and 163 received vortiox-
etine 20 mg. In the primary study, patient demographics and
baseline characteristics, including disease severity
(MADRS score), were well balanced between treatment
groups and have been described previously.'®

In the post hoc analysis, there were 282 (57.7%) patients
with anxious depression and 207 (42.3%) patients with non-
anxious depression. Anxious depression was moderate to
severe (MADRS >26 and HAM-D >18). The mean baseline
MADRS total scores ranged between 31.4 and 31.5 for
patients with anxious depression, and 29.3 and 30.0 for
patients with non-anxious depression (Table 1). The distri-
bution of baseline HAM-D anxiety/somatization factor base-
line scores showed a broad bell-shaped histogram peaking at
6 (Figure 1), indicating heterogeneous levels of anxiety
symptoms among those with moderate or severe MDD.

Efficacy Outcomes

In patients with anxious depression, the LS mean differ-
ence (95% CI) versus placebo in change in MADRS total
score was —3.44 (—6.10, —0.77) and —4.51 (-7.15, —1.87)
for vortioxetine 10 mg and 20 mg, respectively (Figure 2).
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Table | Patient Baseline Characteristics

Placebo Vortioxetine Vortioxetine
(n=161) 10 mg (n=165) | 20 mg (n=163)
Mean (SD) MADRS | 30.5 (3.9) | 30.8 (3.7) 30.6 (3.6)
total score
Anxious depression, | 91 (56.5) 94 (57.0) 97 (59.5)
n (%)
Mean (SD) MADRS | 31.5(42) | 31.4 (4.1) 31.4 (3.9)
score
Non-anxious 70 (43.5) 71 (43.0) 66 (40.5)
depression, n (%)
Mean (SD) MADRS | 29.3 (2.9) | 30.0 (3.1) 29.5 (2.9)
score

Notes: Anxious depression was defined by a HAM-D anxiety/somatization factor
score 27, whereas non-anxious depression was defined by a score <7. The HAM-D
anxiety/somatization factor score is derived from the sum of the following sub-
scales: QI0, Anxiety (psychic); QII, Anxiety (somatic); QI2, Somatic Symptoms
(G.1.); QI3, Somatic Symptoms (general); Q15, Hypochondriasis; and Q17, Insight.
Abbreviations: HAM-D, Hamilton Depression Rating Scale; MADRS,
Montgomery—Asberg Depression Rating Scale; SD, standard deviation.

In those with non-anxious depression, the LS mean differ-
ence (95% CI) versus placebo was —1.81 (—4.71, 1.09) and
—1.05 (—4.00, 1.90) for vortioxetine 10 mg and 20 mg,
respectively. Similar trends were seen for the subscales of
MADRS (Supplemental Information S2).

In patients with anxious depression, the estimated
MADRS response rate (95% CI) was 46.8% (36.4%,
57.4%) and 50.5% (40.2%, 60.8%) for vortioxetine 10 mg
and 20 mg, respectively, versus 27.5% (18.6%, 37.8%) for
placebo (Figure 3). In these same patients, the estimated

MADRS remission rate (95% CI) was 28.7% (19.9%,
39.0%) and 33.0% (23.8%, 43.3%) for vortioxetine 10 mg
and 20 mg, respectively, compared with 17.6% (10.4%,
27.0%) for placebo. Similar MADRS response rates were
reported for patients with non-anxious depression receiving
vortioxetine 10 mg and 20 mg; however, the response rate
for those receiving placebo did not differ from the rates
reported with vortioxetine treatment. In the same subgroup,
the MADRS remission rate was similar for placebo and
vortioxetine 20 mg, whereas a greater remission rate was
reported for vortioxetine 10 mg (Figure 3).

Overall, the LS mean difference (95% CI) from pla-
cebo in change in HAM-D anxiety/somatization factor
score was —0.69 (—1.20, —0.17) for vortioxetine 10 mg
and —0.53 (—1.05, —0.01) for vortioxetine 20 mg, which
were both statistically significant (P=0.009 and P=0.047,
respectively). In those with anxious depression, the LS
mean difference (95% CI) versus placebo in change in
HAM-D anxiety/somatization score was —0.82 (—1.59,
—0.04) and —0.97 (—1.75, —0.20) for vortioxetine 10 mg
and 20 mg, respectively (Figure 4). In those with non-
anxious depression, the LS mean difference (95% CI)
versus placebo was —0.49 (—1.11, 0.12) and 0.10 (—0.53,
0.73) for vortioxetine 10 mg and 20 mg, respectively.

In patients with anxious depression, vortioxetine treat-
ment was associated with an improvement versus placebo
in other relevant outcomes, including the HAM-D17,
DSST, SDS, and PDQ-5 scores (Supplemental
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subscales: Q10, Anxiety (psychic); QI1, Anxiety (somatic); QI2, Somatic Symptoms (G.l.); Q13, Somatic Symptoms (general); QI5, Hypochondriasis; and QI7, Insight.
Anxious depression was defined by a HAM-D anxiety/somatization factor score 27, whereas non-anxious depression was defined by a score <7.

Abbreviation: HAM-D, Hamilton Depression Rating Scale.
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Figure 2 Change in MADRS total score. The bars show the LS mean (SE) change in MADRS total score from baseline to week 8 (LOCF) stratified by anxious depression
and non-anxious depression subgroups. The horizontal lines show the LS mean difference (95% Cl) between vortioxetine treatment and placebo. Anxious depression was
defined by a HAM-D anxiety/somatization factor score 27, whereas non-anxious depression was defined by a score <7. The HAM-D anxiety/somatization factor score is
derived from the sum of the following subscales: Q10, Anxiety (psychic); QI 1, Anxiety (somatic); Q12, Somatic Symptoms (G.l.); QI3, Somatic Symptoms (general); QI5,

Hypochondriasis; and Q17, Insight.

Abbreviations: Cl, confidence interval; HAM-D, Hamilton Depression Rating Scale; LOCEF, last observation carried forward; LS, least-squares; MADRS, Montgomery—

Asberg Depression Rating Scale; SE, standard error.

Information S3). Compared with placebo, improvements
in other relevant outcomes were also observed for those
with non-anxious depression receiving vortioxetine, except
for the HAM-D17 for vortioxetine 20 mg and the DSST
for vortioxetine 10 mg and 20 mg.

Discussion

This post hoc study assessed the therapeutic potential of
vortioxetine for Japanese patients with MDD with anxiety
symptoms. Indeed, MDD is frequently comorbid with
a wide range of anxiety disorders, including social anxiety
disorder (SAD), generalized anxiety disorder (GAD),
obsessive compulsive disorder, and panic disorder, with
no particular anxiety disorder predominant in Japan.’
Anxious depression has been well documented to reflect
multiple aspects of anxiety and may be defined by the
HAM-D anxiety/somatization factor score.'” In this post
hoc analysis, the distribution of HAM-D anxiety/somatiza-
tion factor scores at baseline indicated heterogeneity in the
severity of anxiety symptoms among the patients with
MDD who were enrolled in a randomized, double-blind,
placebo-controlled, phase 3 trial.'> Logistic regression
models used in the STAR*D study showed that total

HAM-D anxiety/somatization factor scores can be a good
predictor of outcomes.” The HAM-D anxiety/somatization
factor score with a threshold of 7 was therefore used in the
present study to define patients with or without anxious
depression.

Previous studies have shown that vortioxetine can
modulate neural transmission and cognitive function via
subcortical regions:

cortical and in particular, the

thalamus.?%?!

The pulvinar is a higher-order thalamic
nucleus that plays an important role in the multisensory
processing and emotional response and is extensively con-
nected to the cortex, the superior colliculus, and the
amygdala.”>** Thus, pulvinar is well poised to serve as
a key neural basis for the antidepressant effect of vortiox-
etine. Although the role of this neural circuit in anxious
depression is unclear and remains to be elucidated, data
presented here demonstrate that vortioxetine has therapeu-
tic potential for anxious depression, which has been
reported to be poorly responsive to other treatments.'
Improvements with vortioxetine therapy were seen in
both MADRS total score and the HAM-D anxiety/somati-
zation factor score by which anxious depression was
defined. This post hoc study was not designed to compare
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Anxious depression was defined by a HAM-D anxiety/somatization factor score 27, whereas non-anxious depression was defined by a score <7. The HAM-D anxiety/
somatization factor score is derived from the sum of the following subscales: Q10, Anxiety (psychic); Q1 1, Anxiety (somatic); Q12, Somatic Symptoms (G.l.); QI3, Somatic

Symptoms (general); QI5, Hypochondriasis; and Q17, Insight.

Abbreviations: Cl, confidence interval; HAM-D, Hamilton Depression Rating Scale; LOCF, last observation carried forward; MADRS, Montgomery—Asberg Depression

Rating Scale.

efficacy directly in patients with or without anxiety symp-
toms because there was an insufficient number of patients
and the data were obtained from one study and not
a pooled analysis. However, vortioxetine was shown to
have a numerically greater effect in patients with anxious
depression than in those with non-anxious depression
across all efficacy outcomes.

Despite the relatively limited efficacy of vortioxetine in
GAD shown in a previous study,? the results of this post

hoc study suggest that vortioxetine could be a viable
option for treating patients with MDD with anxious
depression. In a meta-analysis, vortioxetine was found to
decrease depression and anxiety scores to a greater extent
in patients with MDD with high Hamilton Anxiety Rating
Scale (HAM-A) scores than in those with low HAM-A
scores.'* Vortioxetine has also been shown to have ther-
apeutic potential for patients with MDD comorbid with
GAD and SAD.>>*’
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Figure 4 Change in HAM-D anxiety/somatization factor score. The bars show the LS mean (SE) change in HAM-D anxiety/somatization factor score from baseline to week
8 (LOCEF) stratified by anxious depression and non-anxious depression subgroups. The horizontal lines show the LS mean difference (95% Cl) between vortioxetine
treatment and placebo. Anxious depression was defined by a HAM-D anxiety/somatization factor score 27, whereas non-anxious depression was defined by a score <7. The
HAM-D anxiety/somatization factor score is derived from the sum of the following subscales: Q10, Anxiety (psychic); QI I, Anxiety (somatic); Q12, Somatic Symptoms (G.

1.); Q13, Somatic Symptoms (general); QI5, Hypochondriasis; and Q17, Insight.

Abbreviations: Cl, confidence interval; HAM-D, Hamilton Depression Rating Scale; LOCEF, last observation carried forward; LS, least-squares; SE, standard error.

MDD with comorbid anxious symptoms has been consis-
tently associated with poor treatment outcomes.'**° SSRIs,
rather than traditional anxiolytics, are considered the optimal
choice for treating patients with MDD with anxiety
symptoms.*® However, one study found that the number of
patients with anxious depression who need to be treated with
SSRIs for one patient to benefit (ie, the number needed to
treat) was higher than the number of patients with non-
anxious depression, particularly among those with severe
MDD.'® In contrast, a pooled subgroup analysis showed
that the serotonin—norepinephrine reuptake inhibitors dulox-
etine and venlafaxine have similar or higher antidepressant
efficacy in patients with anxious depression than in patients
with non-anxious depression.*'? Given these findings, anti-
depressants that only modulate the serotonergic system may
have limited efficacy for treating anxious depression.

The results of the present study suggest that vortiox-
etine may offer a unique clinical profile distinct from
SSRIs, perhaps owing to the novel multimodal mechanism
of action, including direct 5-HT; 5 agonism, which could
provide an anxiolytic effect similar to that of azapirones
such as tandospirone.*> Of note, modulation of norepi-
nephrine and dopamine as well as 5-HT may contribute

to the anxiolytic effects of antidepressants, and pharmaco-
logical interventions targeting these systems could be
effective in patients with anxiety and depression.*
Vortioxetine increased norepinephrine levels in the ventri-
cular hippocampus and medial prefrontal cortex of rats in
a microdialysis study.®> This supports our hypothesis that
that the diverse pharmacological mechanisms of action of
vortioxetine, which, aside from SERT inhibition, SSRIs do
not have, may contribute to its effectiveness in anxious
depression. Further mechanisms of the anxiolytic effect of
vortioxetine remain to be elucidated.

The Clinical Practice Guidelines by the Japanese
Society of Mood Disorders stipulate that, in patients with
severe MDD, any suitable antidepressant may be initiated
at a low dose and titrated upward as soon as possible to its
adequate final dose, while monitoring for adverse events.
Likewise, the Practice Guidelines by the American
Psychiatric Association also recommend the use of the
largest tolerable dose of any antidepressant in patients
with severe MDD. Contrary to the conventional assump-
tion that antidepressants should be uptitrated when they
are found ineffective, a recent systematic review by an
international research group reported that antidepressants
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may be most effective when used at a low dose within
their approved dose range, suggesting that treatment pol-
icy may need to be reconsidered in favor of an alternative
antidepressant over dose uptitration.*® Terao et al hypothe-
sized that negative feedback by excess SSRI doses
through 5-HT; 4 auto-receptors may account for the bell-
shaped dose-response curve of SSRIs, which shows
decreased efficacy with increasing dose after a certain
point.*” In this regard, our study results suggest that
a higher dose of vortioxetine also may not always be
associated with increased efficacy in all patients with
depression. Nevertheless, the clinical implications of this
study indicate that patients with anxious depression may
be treated with vortioxetine, with dose titration up to
20 mg.

There were some limitations in the present study. First,
the results presented here were derived from a post hoc
analysis of data from a clinical trial that did not aim to
evaluate the efficacy of vortioxetine in anxious depression
or to compare its efficacy in anxious depression and non-
anxious depression. Second, all patients included in this
post hoc analysis had recurrent MDD, and it remains
unclear how recurrent MDD episodes may have affected
the psychopathology and manifestation of anxiety
symptoms. Therefore, the results of this study may not
be readily generalized to all patients with MDD or vor-
tioxetine-treated patients. Third, we were unable to iden-
tify any prevalent anxiety symptoms among patients based
on the aggregate HAM-D anxiety/somatization factor
scores available; therefore, we could not demonstrate the
efficacy potential of vortioxetine for any specific anxiety
disorder (such as obsessive-compulsive disorder or panic
disorder), only for anxious depression in general. The
effect of vortioxetine on specific anxiety disorders should
be investigated in future research.

Conclusions

In conclusion, this post hoc analysis indicated that vortiox-
etine has therapeutic potential for anxious depression as
well as for non-anxious depression. Further research is
required to investigate the benefit of vortioxetine for
patients with MDD with anxiety symptoms in a real-
world clinical setting.
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