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ABSTRACT

Six clinicians provide an overview of the serotonergic
antidepressant vortioxetine, which was recently approved for the
treatment of major depressive disorder in adults. They discuss

the pharmacologic profile and receptor-mediated effects of
vortioxetine in relation to potential outcomes. Additionally, they
summarize the clinical trials, which demonstrate vortioxetine’s
efficacy, and discuss findings related to safety and tolerability that
have high relevance to patient compliance.
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Vortioxetine is a serotonergic (5-HT) antidepressant
recently released into the US market. It has a number of
pharmacologic effects that extend beyond traditional 5-HT
reuptake blockade. For example, the agent is a full agonist

at the 5-HT 4 and partial agonist at the 5-HT receptor. It
also antagonizes 5-HTp, 5-HT}3, and 5-HT; receptors. These
various effects may connote potentially unique, beneficial
outcomes in patients treated with the agent. A series of
teleconferences were held to consider the agent from a broader
perspective of preclinical and clinical pharmacology as well as
in the context of management of depression in primary care
and psychiatry.

In this report of those discussions, the relative receptor and
transporter site affinities in preclinical studies are reviewed,
and these suggest potential benefit in a number of areas,
including side effects observed and improvement in cognition.
Clinical trial data from the acute antidepressant trials are
reviewed, as are data on the agent in recurrence prevention.

Release of a new agent provides potential benefits to
patients as well as their treaters, whether they are in primary
care or a psychiatric setting. The importance of managing the
behavioral and affective components of medical disorders is
also emphasized.

NEUROPHARMACOLOGY, NEUROTRANSMITTERS,
AND MECHANISM OF ACTION

Serotonin Receptor Modulation
and the Effects of Antidepressants

Vortioxetine is a novel antidepressant with multiple
pharmacologic activity, approved by the US Food and
Drug Administration (FDA) in 2013 for the treatment
of major depressive disorder (MDD) in adults. Like many
antidepressants, vortioxetine is believed to work through
direct modulation of receptor activity and inhibition of the
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= \Vortioxetine, a new serotonergic agent, has shown
superiority over placebo in treating major depressive disorder
in both adult and geriatric patients.

® The multimodal pharmacologic activity of vortioxetine may
convey benefit in cognitive function.

= Vortioxetine’s safety profile is similar to that of other selective
serotonin reuptake inhibitors.

® Vortioxetine’s favorable tolerability profile may have
meaningful advantages with regard to weight gain and
low sexual dysfunction that may benefit patients.

Figure 1. Pharmacologic Profile of Vortioxetine?
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5-HT transporter.! It also has accessory properties that
may have therapeutic benefits, particularly in patients with
treatment-resistant depression.

Many researchers believe that an imbalance in serotonin
levels plays a role in depression, and it is worth examining
in detail the possible links between serotonin receptor
modulation and the effects of antidepressants. Serotonin
has 7 major families of receptors, each with several
subtypes, and influences a range of psychological and
body functions.

5-HT , receptor agonism has an anxiolytic and
antidepressant effect, but may cause nausea and light-
headedness,® while 5-HT g/, and 5-HT,¢ agonism is
associated with low weight gain.*"® 5-HT,, antagonism
may be beneficial for sleep maintenance,” while evidence
also indicates that 5-HT; antagonism plays a role in
circadian rhythms and sleep.>® The tolerability profile of
5-HT; antagonism also appears to be favorable, having
been associated with a low rate of gastrointestinal effects
and nausea.*>’

Accessory Properties of Atypical Antipsychotics

Many atypical antipsychotics share certain receptor
affinities with some antidepressants, such as 5-HT,,,c
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antagonism and 5-HT 4 agonism, and have been used
successfully as adjuncts in treatment-resistant depression.
While not fully understood, these characteristics and
actions may also contribute to the efficacy of vortioxetine,
which shares some of the affinities common in the
atypicals (Figure 1). For instance, both aripiprazole and
vortioxetine are potent 5-HT 5 agonists as well as 5-HT,
antagonists.'

Multimodality of Vortioxetine

Vortioxetine is one of several compounds developed
from halogenated benzenes as part of a program to
identify a new generation of antidepressants combining
at least 2 separate pharmacologic modes of action that
would, in theory, have superior clinical efficacy to
currently available agents. In vivo nonclinical studies by
Bang-Andersen et al'! demonstrated that vortioxetine
enhances levels of serotonin, norepinephrine, dopamine,
acetylcholine, and histamine in specific areas of the brain.

In addition, it has been shown that vortioxetine
enhances memory in rats and increases extracellular
acetylcholine and histamine in rat medial prefrontal
cortex.!? Substantial evidence suggests that the 5-HT
system has an important role in cognitive function,
such as learning and memory, through the activation
or blockade of 5-HT receptor subtypes, particularly
5-HT; and 5-HT;. Thus, vortioxetine’s multimodal
profile may have contributed to the improvement in
cognitive function in patients with MDD observed
in a clinical study by Katona et al.'* In this study in
patients aged 65 and over, those treated with vortioxetine
performed better than the placebo group in cognitive
tests measuring processing speed, verbal learning, and
memory.

This finding was replicated in a large adult population
and reported to be a direct effect of vortioxetine
on cognition, that is, being independent of the
antidepressant response.!*

The modulation of several different neurotransmitters
may also have an anxiolytic effect.!> However, both
positive and negative findings have been reported
in studies evaluating vortioxetine in patients with
generalized anxiety disorder.!6~!8

CLINICAL TRIALS OF VORTIOXETINE

Vortioxetine Trials

The efficacy of vortioxetine was demonstrated in 6
positive 6- to 8-week randomized, double-blind, placebo-
controlled studies, including one study conducted in
elderly patients and one maintenance study. These studies
demonstrated statistically significant improvements in
overall symptoms of depression in adults with MDD
based on Montgomery-Asberg Depression Rating Scale
(MADRS) or Hamilton Depression Rating Scale (HDRS)
scores.'?
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Table 1. Percentage of Subjects With Common Adverse Events (incidence at least 5% and at
least twice the rate of placebo) and Number Needed to Harm vs Placebo and 95% Confidence
Intervals for Pooled Short-Term Studies Comparing Vortioxetine vs Placebo®?

Vortioxetine

5mg 10 mg 15mg 20 mg All Doses Placebo
Adverse Event (n=1,013) (n=699) (n=449) (n=455) (n=2,616) (n=1,621)
Nausea, % 21 26 32 32 26.1 9
NNH (95% Cl) 9(7-11) 6 (5-8) 5 (4-6) 5 (4-6) 6 (6-7)
Constipation, % 3 5 6 6 4.6 3
NNH (95% Cl) ND 50 (27-546) 34 (19-154) 34 (19-151) 64 (37-240)
Vomiting, % 3 5 6 6 46 1
NNH (95% Cl) 50(32-119) 25 (18-44) 20 (14-37) 20 (14-37) 28 (23-38)

2From Citrome,? with permission.

product label.”

NS =not significant.

PThe 95% Cls were calculated by estimating the numerators from the provided percentages in the

Abbreviations: Cl=confidence interval, ND=no difference, NNH=number needed to harm,

In one of these studies, the change from baseline
in MADRS total score was a decrease of 13 in patients
treated with 10 mg/d and 14 in those treated with 20
mg/d; in the placebo group, the score decreased by 11
points (full analysis set [FAS], mixed model for repeated
measurements [MMRM].!%?° Alvarez et al?! reported a
decrease from baseline in MADRS total score at the week 6
primary end point of 20 for patients receiving vortioxetine
10 mg/d versus 15 for placebo (FAS, last observation
carried forward [LOCF]). Results from a third study
showed the change from baseline to the 8-week end point
was a decrease in MADRS total score of 19 for patients
randomized to 20 mg/d versus 12 for placebo (FAS,
MMRM).?

In the study of elderly patients, the change from
baseline in the HDRS total score (FAS, LOCF) was
a decrease of 14 for patients treated with 5 mg/d of
vortioxetine versus 10 for those in the placebo group.'®

Number Needed to Harm
and Number Needed to Treat

The efficacy of antidepressant therapy can be evaluated
in several ways; one is by calculating the number needed
to harm (NNH) and number needed to treat (NNT). NNT
is the number of people who need to be treated over a
specific period to promote one additional good outcome
or prevent one additional bad outcome, while NNH is the
number of people who need to be treated over a specific
period before one negative outcome of the treatment will
occur.

The NNH can vary considerably depending on which
adverse effect is selected, and a relevant categorical
outcome must be chosen to make a fair and credible
comparison. Ideally, the NNH should be greater than
the NNT. (See Table 1 for data on vortioxetine.?)

The Debate Over Antidepressant Effectiveness
Antidepressants have been widely used since the
1960s. It may seem surprising that, some 50 years later,
debate persists over topics such as efficacy in randomized
clinical trials versus the far less controlled setting of
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the psychiatric or primary care practice, the extent
and significance of the placebo effect, and which, if
any, patient subgroups are most likely to benefit from
antidepressants.

One meta-analytic study?** concluded that
antidepressants have only modest benefits over placebo
treatment, and the authors judged that the magnitude
of benefit fell below the accepted criteria for clinical
significance. Kirsch et al** conducted a meta-analysis
that comprised 35 clinical trials of 4 newer-generation
antidepressants. The weighted mean improvement was
9.6 points on the HDRS in the drug groups and 7.8 in the
placebo groups. The difference was statistically significant
but did not meet a 3-point drug-placebo criterion for
clinical significance that had previously been suggested
by the UK’s National Institute of Clinical Excellence.?*

The study’s other key finding was that efficacy reached
clinical significance only in trials including the most
severely depressed patients. The authors stated that was
due to a decrease in the response to placebo rather than
an increase in response to the antidepressant.?*

The narrow mean drug-placebo difference prompted
critics to observe that improvements based on rating
scales may reflect nonspecific effects associated with
many antidepressants rather than a genuine change in
mood. They also suggest that amplified placebo effects
experienced by patients and observed by raters influence
rating scale scores.”

The validity of the findings from the Kirsch meta-
analysis was challenged by many; for example, the
2013 study by Fountoulakis et al*® concluded that
antidepressants are “clearly superior” to placebo and their
efficacy is “unrelated to severity” But the Kirsch findings
were confirmed in a subsequent meta-analytic study?’
using the same data from individual patients but also
data from trials in which patients had a broader range of
baseline symptom severity. The authors concluded that
medication offered an advantage over placebo only in
patients with very severe symptoms, and benefits were
“nonexistent to negligible” among patients with milder
depression.?’
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Figure 2. Effect Sizes of Placebo Treatment and Drug-Placebo
Differences Over Time®
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2From Dunlop et al,?® with permission.
Abbreviation: HDRS;;=17-item Hamilton Depression Rating Scale.

The Diminishing Drug-Placebo Difference

Antidepressant-placebo differences in published
trials, also used to measure effect size, have shrunk over
the last several decades as the placebo response rate has
increased (Figure 2).%8 A placebo response rate as high
as 50% has been reported.?’

The research environment is one possible
component of this trend. A meta-analysis of short-
term trials of 2 antidepressants over a 20-year period
found that a higher percentage of patients enrolled
from academic sites predicted a lower placebo
response rate, greater drug-placebo separation, and
a greater likelihood of positive outcomes.?® However,
the majority of patients are now enrolled in industry-
sponsored trials.>

Another way to assess the effect of antidepressant
therapy versus placebo is through the analytic model.
Thase et al*! used a mixture model to identify groups
of patients who benefitted from treatment and those
who did not. They concluded that “a relatively small
mean difference in grouped data can obscure a
large difference in benefit in a clinically meaningful

proportion of patients.”3!(P506)

TOLERABILITY ACROSS THE FDA-APPROVED DOSE RANGE

Adverse Events During Antidepressant Treatment

Adverse or unwanted events that occur during
treatment can pose a significant obstacle to successful
therapy. While side effects are mild or transient for many
patients, for others they can be severe or chronic and may
contribute to noncompliance.>?

In a study to determine predictors of adherence to
antidepressant therapy, Lin et al** found that approximately
62% of patients who stopped taking medication within 30
days of starting treatment cited problematic side effects as
the reason when questioned retrospectively, as did 66% of
patients who stopped treatment between 30 and 60 days.

Further, it appears that physicians often underestimate
both the incidence of adverse events and the extent to
which patients consider these bothersome. Physicians
also may expect that certain side effects will be transient,
while patients report that they are still bothered by them
several months after initiating therapy. In one study of
side effects associated with SSRIs, physicians significantly
underestimated the frequency of 9 of 17 side effects.>

These findings suggest that physician-patient
communication concerning adverse events is inadequate
and may be a factor in lack of compliance. The
development of antidepressants that have a low incidence
of side effects or the use of treatment strategies that
alleviate them could improve the standard of care.??

Tolerability Findings From Vortioxetine Studies

Clinical studies suggest that vortioxetine has a good
safety and tolerability profile and may have meaningful
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advantages in terms of tolerability versus the serotonin
reuptake inhibitors, especially at doses lower than 20 mg
daily.*® Pooled discontinuation rates due to adverse events
were low in the short-term, nonelderly clinical trials:

4% in the placebo group, 5% in the 5-mg/d group, 6% in
the 10-mg/d group, and 8% in both the 15-mg/d and the
20-mg/d groups."”

Nausea was the most commonly reported adverse
event, and its frequency appeared to be dose-related. The
incidence of mild nausea ranged from 14% to 20% in
patients taking vortioxetine in doses of 5, 10, 15, or 20 mg/d
compared to 6% in the placebo group; rates of moderate
nausea were from 7% to 13% in the active treatment groups
compared to 3% in the placebo group. The incidence of
severe nausea was below 2% in all groups.

Nausea was also the most frequent adverse event in the
study in elderly patients, occurring in 22% of those taking
vortioxetine.!® Similarly, nausea was a common adverse
event in the relapse-prevention study. It was the most
common adverse event in the open-label period of the study
(26%) and the third most common (9%) in the double-
blind period.?® The low incidence over an extended period
suggests that nausea is unlikely to interfere with compliance
during acute treatment and maintenance therapy.

Sexual Dysfunction Associated
With Antidepressant Drugs

Sexual dysfunction is common in the general population
and even more common in people with depression.
Estimates of treatment-emergent sexual dysfunction vary

J Clin Psychiatry 75:12, December 2014



based on study methodology and other factors such as

the class of antidepressants.’”” However, a 2002 study by
Clayton et al*® found that the rate of sexual dysfunction

in patients taking SSRIs ranged from 25% to 43%. This
study led to proactive exploration of sexual function using
questionnaires in evaluation of antidepressants.

In studies of vortioxetine, the voluntarily reported
incidence of adverse events related to sexual dysfunction
was low and similar to that for placebo in some
studies,'>?!*? while slightly higher in others.**~*? For
example, Alvarez et al*! reported an incidence of 2% for
the 5-mg/d dose of vortioxetine and 1% for the 10-mg/d
dose versus 2% for placebo. The incidence of sexual
dysfunction was <5% during both periods of the relapse
prevention study.*

In a study using duloxetine as an active control,*’ the
incidence of treatment-emergent sexual dysfunction
reported by men was 0 in the placebo group, 2% in the
vortioxetine 2.5-mg group, and 4% in both the vortioxetine
5- and 10-mg groups. The rate was 14% in the duloxetine
group.

However, patients may be uncomfortable discussing this
sensitive subject, and the incidence may be underestimated
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if based solely on spontaneous reports.** The Arizona
Sexual Experience Scale (ASEX) is a 5-item scale used
to measure sexual dysfunction. Because it is brief and
nonintrusive, patients may be more forthcoming.** The
ASEX was used in several studies of vortioxetine, and
the data across the studies for patients without sexual
dysfunction at baseline (about one-third of the population
across all treatment groups) have been summarized.

In women, the incidence was 22%, 23%, 33%, and 34%
for vortioxetine 5, 10, 15, and 20 mg/d versus 20% for
placebo.'® In men, the incidence was 16%, 20%, 19%,
and 29% for vortioxetine 5, 10, 15, and 20 mg/d versus
14% for placebo.'

Weight Gain and Other Adverse Effects

Weight gain has been mentioned as one of the most
bothersome side effects of antidepressant treatment.>*
Vortioxetine had no significant effect on body weight
as measured by the mean change from baseline in
the placebo-controlled studies.!® The incidence of
several other adverse events commonly associated with
antidepressant treatment, such as insomnia, fatigue,
sedation, and somnolence, was also low.?

PREVENTION OF RECURRENCE

Long-Term Efficacy, Safety, and Tolerability Evaluated

In a series of 6- or 8-week studies, vortioxetine relieved
multiple symptoms in adults with MDD. Following these
trials, a recurrence prevention study was conducted to
evaluate the long-term efficacy of vortioxetine versus
placebo as well as to assess the drug’s long-term safety and
tolerability.>®

This double-blind, randomized, placebo-controlled
study®® recruited 639 inpatients and outpatients. The study
design consisted of 2 consecutive periods: a 12-week, open-
label, flexible-dose treatment period with vortioxetine and
a double-blind, fixed-dose, placebo-controlled treatment
period of 24-64 weeks. Initially, patients received 5 mg/d
of vortioxetine; however, an investigator could increase the
dose to 10 mg/d or subsequently decrease it to 5 mg/d from
weeks 2 to 8 in the open-label period. The dose remained
fixed from week 8 to the end of the period. Patients who
were in remission at both week 10 and week 12 were then
randomized to placebo or vortioxetine for the double-
blind, fixed-dose phase.

Exposure and Efficacy Results

From an initial enrollment of 639 patients in the open-
label period, 400 (63%) were randomized to double-blind
treatment (206 to vortioxetine and 194 to placebo). The full
analysis set was 396 patients.>®

The primary efficacy outcome was the time to relapse
of MDD within the first 24 weeks of the double-blind
period. In the open-label period, the mean MADRS total
score decreased from 32+ 4 at baseline to 7+ 6 (all patients

J Clin Psychiatry 75:12, December 2014

treated set [APTS], observed cases [OC]) at week 12.
The Clinical Global Impressions-Severity scale (CGI-S)
score also decreased, from 4.8 +0.7 to 1.8 +1.0 (APTS,
OC). Overall, 76% (n=476) of patients had responded to
treatment, based on a >50% decrease in MADRS total score
from baseline, and 69% (n=432) had achieved remission,
based on a MADRS total score <10 (APTS, LOCF).3

In the double-blind phase, 229 of 396 patients in the
full analysis set completed the study. The results showed

Figure 3. Kaplan-Meier Survival Analysis of Relapse Over
24 Weeks After 12 Weeks’ Open-Label Treatment?
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aFrom Boulenger et al,3® with permission. Time to relapse showed
a significant advantage for patients treated with Lu AA21004
(vortioxetine) compared with patients treated with placebo (full
analysis set, Cox proportional hazard model; P=.0035).
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a statistically significant difference in the time to relapse,
favoring vortioxetine versus placebo in the first 24 weeks
(Figure 3). The hazard ratio was 2.0 (95% confidence
interval, CI, 1.3-3.2; P=.003). Another statistically
significant finding was that a lower proportion of patients
relapsed in the vortioxetine group (13%, n=27) than in the
placebo group (26%, n=50; P=.001, x* test).*

Tolerability Findings

The withdrawal rates due to adverse events were
low in both phases of the study, and the investigators
classified 87% of the adverse events in the first phase
and approximately 90% in the second phase as mild to
moderate. In the open-label period, only nausea and
headache had an incidence >10%.%°

Also, during this first open-label phase of the trial,
49 patients (8%) withdrew because of adverse events. The
events most commonly leading to withdrawal were nausea
(n=17), vomiting (n=38), headache (n=5), and fatigue
(n=4). One patient was withdrawn from the study because
of suicidal thoughts, another had suicidal thoughts but
remained in the study, and one patient attempted suicide
and was subsequently withdrawn.3¢

In the double-blind period, the overall withdrawal rate,
excluding relapses, was 16% for the placebo group (n=30)

and 23% for the vortioxetine group (n=48) (P=.048, x>
test). Among those who withdrew, the proportion who did
so because of adverse events was 8% in the vortioxetine
group and 3% in the placebo group.*®

The side effects reported in this phase with an incidence
>10% were headache (12% in the vortioxetine group, 13%
in the placebo group) and nasopharyngitis (11% in the
vortioxetine group, 14% in the placebo group).*

Adverse events related to sexual dysfunction were
reported infrequently: 16 patients (3%) during the open-
label period and, during the double-blind period, 2 patients
in the placebo group and 3 in the vortioxetine group.*

Throughout both periods of the study, no clinically
relevant mean changes in clinical safety laboratory values,
vital signs, weight, or ECG values were observed.*®

Summary of Findings

This study demonstrated that the short-term effects
found in previous clinical trials persisted during the full
length of an episode of MDD. The risk of relapse for
patients randomized to placebo was twice as high as that
of patients randomized to vortioxetine, and the relapse rate
at 24 weeks in patients receiving placebo was also double
that of those taking vortioxetine (26% vs 13%, P<—0.001).
Vortioxetine was also well tolerated.*®

THE PRIMARY CARE PERSPECTIVE

Affordable Care Act Expands Mental Health Benefits

The Affordable Care Act (ACA) will have an impact
on primary care practices in multiple ways, including an
uptick in the number of patients with depressive symptoms.
More than 32 million Americans are expected to gain
access to insurance coverage that includes mental health
and/or substance abuse benefits under the ACA, and an
additional 30 million who already have such coverage will
acquire additional benefits under the Mental Health Parity
and Addiction Equity Act.*

Among these millions of newly insured patients, many
will be from low income or low socioeconomic status
groups, which are at much higher risk of having psychiatric
concerns than the typical patient base in many primary
care practices. Compared to high status, low socioeconomic
status is associated with a 3-fold increased prevalence of
MDD (15% vs 5%).% This trend could affect practices
for years to come, since intervals of poverty increase the
risk of subsequent major depression well into the future.*’
Furthermore, low socioeconomic status is more strongly
associated with maintenance of depression than its onset.*?

Clinicians also may find that the care of these
newly insured patients with mental health concerns is
complex due to a legacy of prior conditions and chronic
comorbidities that have been inadequately addressed.
Depression in combination with one or more chronic
diseases worsens health,* and depressed patients are
more than 3 times as likely to be nonadherent.”® Greater
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depressive symptom severity has been associated with
nonadherence not only to medication regimens but to
other aspects of treatment, such as dietary, exercise,

and rehabilitative recommendations.>! Findings such as
these underscore the urgency of diagnosing and treating
depressive symptoms as a means of enhancing not only
patients’ mental well-being but their physical health.

Value and Sustainability of Behavioral Health Care

The patient-centered medical home (PCMH) is one
model primary care practices have adopted to improve
health care through strategies such as coordinated
care across all elements of the health care system and
collaborative care between primary and specialty care
providers.>? Reform efforts such as the PCMH model
provide access to increased resources, which are coupled
with the expectation of improving patient care. Multiple
arrangements to align reimbursement with the increased
value potentially derived from such models are being
tested, including pay for performance contracts, quality
contracts, and risk sharing arrangements.>

In addition to coordinating care across health care
venues, another strategy being adopted in PCMHs is
to integrate care and care management across chronic
conditions, replacing older single-disease management
approaches. Results from trials of integrated care of
patients with multiple chronic diseases, including
depression, indicate that this approach is effective.

J Clin Psychiatry 75:12, December 2014



Antidepressant Selection in Primary Care

Robinson et al** in a 2005 study estimated that primary
care providers are the sole contacts for more than half of
patients with mental illness and that depressive symptoms
are present in nearly 70% of patients visiting primary
care providers. A patient in a primary care setting,
particularly one who has recently acquired mental health
coverage through the ACA or Mental Health Parity and
Addiction Equity Act, may have one or more coexisting
acute or chronic conditions, and to the extent possible, an
antidepressant that will not aggravate and might be helpful
for these conditions is preferable. A favorable tolerability
profile also may improve patient adherence to treatment,
leading in turn to not only a reduction in depressive
symptoms but a reduced risk of behavioral or social
actions that could adversely affect the patient’s overall
health and well-being.

Drug names: aripiprazole (Abilify), vortioxetine (Brintellix).
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