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Abstract: This article reviews the pharmacological profile and available efficacy and tolerability/
safety data for vortioxetine, one of the most recent antidepressant drugs to be approved in the
USA for the treatment of major depressive disorder (MDD) in adults. The efficacy of vortioxetine
for treating MDD in adults is supported by eight positive short-term (6- to 12-weeks) random-
ized, placebo-controlled trials, and one positive randomized, double-blind, 52-week relapse
prevention trial. Based on pooled data from short-term randomized trials and from longer-term
studies, vortioxetine appears to be well tolerated and to have a low incidence of adverse effects
on sexual functioning. Vortioxetine also appears to be effective for treating symptoms of MDD
in the elderly based on the results of one randomized trial for which recruitment was focused on
this specific population. Nevertheless, effectiveness studies that directly compare the clinical
effects of vortioxetine with other established antidepressant drugs are lacking, and there is no
evidence as yet that vortioxetine is more clinically effective than other types of antidepressants.
Some preliminary suggestions concerning the place of vortioxetine among the broad range of
pharmacological treatments for adults with MDD are provided.

Keywords: vortioxetine, Lu AA21004, pharmacological profile, pharmacokinetics, drug inter-
actions, adverse effects/side effects/safety, depression, major depression

Introduction

Major depressive disorder (MDD) is one of the most prevalent illnesses in medicine,
affecting over 350 million people worldwide.! MDD is characterized by pronounced
changes in mood (persisting depression or anhedonia) coupled with distinct psy-
chological and vegetative changes, including sleep and/or appetite disturbance,
subjective fatigue, loss of motivation and drive, ruminative feelings of guilt and
despair, problems maintaining mental focus, and suicidal thinking and behavior.?
The adverse effects of MDD on overall health are equivalent to those imposed by
other serious chronic diseases or health conditions such as cardiac disease, diabetes,
arthritis, and asthma.* MDD is also costly, with pooled estimates of global disease
burden indicating that MDD was the second leading cause of years of life lived
with a disability in 2010, accounting for 8.2% of global years of life lived with a
disability.* By 2020, MDD is predicted to become the leading cause of disability
worldwide.’

For many patients with MDD, the illness course is episodic, while others may
experience more protracted episodes that can last for several years.®® For moderate to
severe cases, pharmacotherapy with antidepressants is considered to be the first line
of treatment, preferably in conjunction with evidence-supported psychotherapy.’!°
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A large number of antidepressants are available for the treat-
ment of MDD; however, numerous unmet needs in MDD
treatment remain. A meta-analysis of published random-
ized trials of antidepressants for MDD reported a positive
antidepressive response rate of 53%, a rate of response
that was significantly higher than the placebo response
rate of 36%,'" but numerically lower than the anticipated
response rate of 60%—70% reported in earlier reviews of
controlled studies.!? Rates of acute and sustained symptom
remission, which is the desired outcome of antidepressant
treatment,'® are even lower than for a positive antidepres-
sive response. 416

To manage these challenges, practitioners have applied
numerous strategies for increasing antidepressive response
to pharmacotherapy, including combining drug treatment
with evidence-supported psychotherapies, combining anti-
depressants of differing pharmacological classes, and com-
bining antidepressants with non-antidepressant psychotropic
medications.'”2° While these strategies are helpful for many,
a substantial number of MDD patients who receive antide-
pressant treatment still fail to achieve clinically meaningful
improvement. Safe and more effective pharmacotherapies
for patients with MDD are urgently needed.

In September 2013, the US Food and Drug Administra-
tion approved vortioxetine (under the brand name Brintellix®,
formerly designated as Lu AA21004) for the treatment of
MDD in adults. This non-systematic overview summarizes
the pharmacological profile of vortioxetine, examines the
available clinical trial data supporting its use for treating
adults with MDD, and discusses its role in the context of
other available antidepressant drugs.

Data sources

We conducted a MEDLINE database literature search in
February 2015 using the key search terms, vortioxetine
and Lu AA21004, combined with additional terms that
included pharmacological profile, pharmacokinetics, drug
interactions, adverse effects/side effects/safety, depres-
sion, major depression, and major depressive disorder.
We identified relevant systematic reviews, meta-analyses,
randomized trials, and important non-randomized studies.
The reference sections of retrieved papers were reviewed
in order to locate additional reports that were not identified
in the initial MEDLINE search. Finally, we augmented the
MEDLINE search with information on additional random-
ized trials of vortioxetine for MDD in adults as posted on
www.ClinicalTrials.gov.

Pharmacological profile
Chemistry

The molecular weight and molecular formula for vortiox-
etine are 298.45 g/mol and C H, NS, respectively.*' Vor-
tioxetine is classified under the International Union of Pure
and Applied Chemistry name 1-[2-(2,4-dimethylphenyl)
sulfanylphenyl]piperazine.?! The biochemical and pharma-
cological properties of vortioxetine are further summarized

in Table 1.

Pharmacodynamics

Although the pathophysiology of MDD is not precisely
understood, a large body of evidence indicates that disrup-
tions in serotonergic, noradrenergic, and dopaminergic
neurotransmission are important factors, and that intact
serotonergic neurotransmitter systems are needed to main-
tain a positive clinical response.?*>* Vortioxetine binds with
high affinity to (and potently inhibits the activity of) the
serotonin transporter (SERT, K, 1.6 nM).*?* This property
is believed to be the principal mechanism underlying the
antidepressive effect of vortioxetine and numerous other
antidepressants.?’

In addition to SERT blockade, in vitro neuroreceptor
binding studies using human and rodent cell lines have
shown that vortioxetine interacts with numerous serotonin
receptors.?® Vortioxetine is a potent antagonist at serotonin
5-HT, receptors (K, 3.7 nM);* a weaker antagonist at 5-HT,
(K, 19nM) and 5-HT  receptors (K, 54 nM); a partial agonist
at 5-HT ; receptors (K. 33 nM); and a full agonist at 5-HT
receptors (K, 15 nM).>>?%*

The clinical significance of the binding activity of
vortioxetine at these serotonin receptors is unknown.
However, a number of potentially useful clinical effects
have been ascribed to some of them.?’*°3? For exam-
ple, in preclinical studies, administration of a 5-HT,
antagonist,” 5-HT  antagonist,’ or 5-HT, antagonist** in
the presence of SERT blockade (typically with a selective
serotonin reuptake inhibitor [SSRI]) have all been shown
to facilitate enhanced neuronal serotonin release, as com-
pared with an SSRI alone. Vortioxetine administration
has been shown to induce higher levels of extracellular
serotonin release with subchronic (3 days) dosing than
SSRI administration in the rodent hippocampus and medial
prefrontal cortex despite similar SERT occupancies.® This
effect is hypothesized to be related to the binding activi-
ties of vortioxetine at serotonin receptors, coupled with
SERT blockade.?
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Table | Clinical summary of vortioxetine (Brintellix®)

Class of agent

Formulation
Starting dose
Effective dose range
Approved indication

o NO06AX26, other, antidepressants (ATC)*

o Antidepressant with multimodal mechanism of action®

Solid oral tablets (5, 10, and 20 mg)

10 mg/day, once daily (then increase as tolerated to target dose of 20 mg/day)
5 to 20 mg, once daily

Major depressive disorder, adults

Pharmacokinetics e Oral bioavailability: 75%

e T ,:57-66 hours

e Metabolism: CYP2D5 (primary), CYP3A4/5, CYP2C9, CYP2CI9, CYP2C8, CYP2A6, and CYP2B6
Pharmacodynamics e SERT inhibitor

e Antagonist: 5-HT3, 5-HT7, 5-HTID

e Partial agonist: 5-HT

e Agonist: 5-HT ,
Drug interactions/ e Reduce dose by 50% when administered to a pharmacogenetic poor CYP2D6 metabolizer, or when given
dose adjustments concomitantly with a strong CYP2D6 inhibitor.
e Higher doses may be required when given concomitantly with a strong CYP3A4 inducer.
e No dose adjustments are required on the basis of patient age, sex, or race.
e No dose adjustments are required in patients with mild to moderate renal or hepatic impairment.
Contraindications/precautions e Coadministration with a monoamine oxidase inhibitor is contraindicated.

e Use in patients with severe hepatic impairment is not recommended.

e The vortioxetine drug label has the antidepressant class warning about the potential for increased risk of

suicidal thoughts and behavior in children, adolescents, and young adults.

Pregnancy and breastfeeding e US Food and Drug Administration safety in pregnancy category: C¢

o Lactational safety profile of vortioxetine: unknown
Use in children and adolescent o The effectiveness and safety of vortioxetine for any indication has not been studied in children or adolescents
Geriatric adults e Positive randomized trial in geriatric adults (Table 3)

¢ No dose adjustment required based on age

Notes: “Refers to the WHO ATC code for vortioxetine as agreed upon at the March 2014 meeting of the WHO International Working Group for Drug Statistics
Methodology (see http://www.who.int/medicines/publications/druginformation/issues/Druglnformation2014_Vol28-4/en/). °Refers to vortioxetine’s designation under
the psychotropic medication reclassification system proposed by the European College of Neuropsychopharmacology, in collaboration with the American College of
Neuropsychopharmacology, the Asian College of Neuropsychopharmacology, the International College of Neuroopsychopharmacology, and the International Union of
Basic and Clinical Pharmacology (see http://www.ecnp.eu/projects-initiatives/nomenclature.aspx). “Close monitoring for the emergence of suicidal thoughts and behavior
is recommended for patients at any age who are started on antidepressant treatment. Vortioxetine has not been studied for any indication in children and adolescents.
9No adequately controlled studies of vortioxetine in pregnant women. The package label references no teratogenic effects in rodents administered 58—77 times the maximum
recommended human dose (20 mg) during pregnancy. Vortioxetine should be used in pregnancy only if potential benefits outweigh potential risks to the developing fetus.
Abbreviations: ATC, Anatomic Therapeutic Classification; WHO, World Health Organization; T, , mean elimination half-life; CYP, cytochrome P450; SERT, serotonin
transporter.
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Serotonergic 5-HT |, receptors are more established
treatment targets for both MDD and for anxiety disorders,
which often occur comorbidly in patients with MDD,
Indeed, several 5-HT |, partial agonists have been shown
to improve depressive symptoms, either alone or as
pharmacological adjuncts to SSRIs,!** although not all stud-
ies are in agreement.* Additionally, pindolol, a non-selective

[-adrenergic receptor antagonist and 5-HT artial agonist,

1A/1B p
has been shown to have a modest effect in terms of enhancing
the early (at 2 weeks) and later (at 6 weeks) positive antide-
pressive response with SSRIs in patients with non-treatment-
resistant MDD, * although several studies have not replicated
these effects.*'* In the case of vortioxetine, it remains unclear
whether its full (rather than partial) agonist effect at 5-HT ,
receptors translates into clear clinical advantages over other
agents with regard to shortening the time to positive treatment
response or enhancing short-term or longer-term efficacy.

Vortioxetine does not appear to interact significantly
with the norepinephrine transporter or dopamine transporter.
Still, vortioxetine administration has been shown to increase
extracellular levels of norepinephrine, dopamine, and non-
monoamine neurotransmitters including acetylcholine and
histamine.?? These effects are also thought to be related to
the interaction between vortioxetine and various serotonin
receptors.?®

Pharmacokinetics and metabolism
Absorption and distribution

Vortioxetine is readily absorbed following oral inges-
tion, with post-administration peak plasma concentrations
achieved within 7—11 hours, and an oral bioavailability
of ~75% that is unaffected by food.* The drug is highly
protein-bound (~98%), and has a large volume of distribu-
tion (2,600 L).*
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Metabolism and elimination

Vortioxetine has a mean elimination half-life of 57-66 hours.*
Vortioxetine undergoes extensive hepatic metabolism, mainly
through oxidation via the cytochrome P450 (CYP)2D6
isoenzyme. Numerous other isoenzymes contribute to the
metabolism of vortioxetine, including CYP3A4/5, CYP2C9,
CYP2C19, CYP2C8, CYP2A6, and CYP2B6.* None of
the metabolites of vortioxetine are thought to be pharma-
cologically active.*® Pharmacogenetic poor metabolizers at
CYP2D6 have been shown to have approximately twice the
vortioxetine plasma concentration as extensive (normal)
metabolizers;*® therefore, the manufacturer has recommended
a maximum oral daily vortioxetine dose of 10 mg for this
population.®

Modifying factors

The clearance of vortioxetine does not appear to be affected
by age, race, or sex.* Additionally, neither mild to mod-
erate hepatic nor renal impairment appears to impact the
clearance of vortioxetine.** Therefore, dose adjustments
based on demographic characteristics and mild to moderate
hepatic or renal impairment are not required. The safety of
vortioxetine has not been evaluated in patients with severe
hepatic impairment. As such, the manufacturer recommends
avoiding vortioxetine in that population.*

Drug interactions

Coadministration of strong CYP2D6 inhibitors has been
shown to increase serum concentrations of vortioxetine,
while strong CYP2D6 inducers have been shown to have
the opposite effect.**7#® Therefore, the manufacturer has
recommended lowering the total daily dose of vortioxetine
by 50% when using it concomitantly with strong CYP2D6
inhibitors (eg, fluoxetine, paroxetine, bupropion, and quini-
dine), and considering an increase in vortioxetine dose when
coadministered with strong CYP450 inducers (eg, rifampicin,
carbamazepine, and phenytoin).**¢ Like other antidepres-
sants, vortioxetine is contraindicated for patients taking
monoamine oxidase inhibitor antidepressants.*’

Clinical efficacy

Individual studies for acute treatment of
major depression

All short-term, acute-phase studies of vortioxetine for
treating adults with MDD used fixed-dose, parallel-group
designs, and enrolled patients with no evidence of treatment-
resistant depression (generally defined as having failed to
respond to two adequate antidepressant treatments of at least

6 weeks’ duration).*-* Table 2 highlights the considerable
variability between studies with respect to type of study
participants, treatment settings, minimum severity of depres-
sive symptoms for inclusion in the study (Montgomery-
Asberg Depression Rating Scale [MADRS] total scores
22-30), vortioxetine doses (2.5-20 mg daily), and length
of follow-up (612 weeks). One published positive study
compared the clinical effects of flexibly dosed vortioxetine
and agomelatine in patients who did not respond adequately
to SSRIs or serotonin-norepinephrine reuptake inhibitors
(SNRIs).*® One study focused exclusively on elderly adults
(aged =65 years).”! Only eleven of the 14 reviewed studies
were published at the time of review. The risk of bias was
assessed as being low or unclear across the nine published
studies as determined using the Cochrane Risk of Bias
Assessment tool (Figure 1). Three studies were assessed
as having low bias risk in all domains.*>"% Although the
bias risk assessment was generally low across studies for
randomization sequence generation, allocation concealment,
and selective outcome reporting, the presence of bias in other
domains (including masking of clinical raters) cannot be
excluded. There was insufficient methodological detail for the
unpublished studies, as posted on www.ClinicalTrials.gov,

to permit a thorough risk of bias assessment.

Of the 14 reviewed short-term randomized trials, eight
were positive (one study unpublished),*1345638 five were
negative (two studies unpublished),’>** and one was consid-
ered a failed study (Table 3).> The eight positive studies had
generally high completion rates and demonstrated statisti-
cally significant improvements in depressive symptoms (as
measured by the MADRS® or 24-item version of the Hamil-
ton Depression Rating Scale [HDRS]®), relative to placebo,
at vortioxetine doses ranging from 5 mg to 20 mg daily. Rates
of positive response with vortioxetine in the positive studies
ranged widely, from as low as 34% to as high as 78% (versus
28%—45% with placebo). Vortioxetine-associated remission
rates also varied substantially between studies, from as low as
21% to as high as 55% (versus 17%—27% with placebo).

A number of positive studies (one unpublished) included
an active control group that received fixed doses of venla-
faxine (225 mg) or duloxetine (60 mg).*>'>* However, the
individual trials were not statistically powered to permit
direct comparisons of antidepressive effects between vor-
tioxetine and either venlafaxine or duloxetine. Only one
randomized trial directly compared the antidepressive effects
of vortioxetine (10-20 mg) and another antidepressant (ago-
melatine, 25-50 mg).*¢ In that study, vortioxetine was found
to be non-inferior to agomelatine (at a non-inferiority margin
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greater improvement in depressive symptoms was observed
in an active control group that received duloxetine (60
mg daily).*

Study completion rates in the negative studies were gener-
ally comparable with completion rates in the positive trials;
however, response and remission rates in the negative trials
ranged from 38% to 51% and from 24% to 31%, respec-
tively, with vortioxetine and were therefore lower than those
observed in the positive trials. Placebo response and remission
rates, on the other hand, were generally comparable between
negative trials (32%—46% and 22%—32%, respectively) and
positive trials. In the failed study, none of the active treat-
ment groups, including those treated with duloxetine, showed
significantly greater reduction (versus placebo) in MADRS
total scores, the primary efficacy endpoint, between baseline
and 8 weeks.”” Rates of positive treatment response were
significantly higher with vortioxetine 10 mg and duloxetine
60 mg, compared with placebo; however, none of the active
treatment groups demonstrated significantly higher rates of
remission than did placebo. The range of vortioxetine doses in
the negative and failed studies (2.5-20 mg daily) overlapped
almost entirely with the vortioxetine dose range in the positive
studies (5-20 mg daily), making it difficult to clearly identify
dose-response effects on depressive symptoms or on rates of
response and remission.

Pooled data analyses from acute-phase

studies

Two meta-analyses of randomized double-blind trials sum-
marized the acute-phase efficacy of vortioxetine across
its entire dose range, and thus afforded the opportunity to
determine more precise estimates of vortioxetine efficacy and
rates of response and remission, given the generally positive
but ultimately mixed results from short-term trials. Both
meta-analyses showed significantly higher rates of response
and remission and greater reduction in depressive symptoms
than placebo. The first meta-analysis of seven heterogeneous
studies (3,934 randomized subjects) showed significantly
greater reduction in MADRS total score from baseline with
vortioxetine, as compared with placebo (weighted mean dif-
ference —3.9, 95% confidence interval [CI] —2.3 to —2.6).%
Pooled response data showed significantly higher odds of a
positive treatment response with vortioxetine than placebo
(odds ratio [OR] 2.9, 95% CI 2.4-3.4). Despite signifi-
cant heterogeneity among the seven reviewed studies, the
weighted mean difference in MADRS total scores from
baseline did not change significantly in sensitivity analyses
that excluded individual studies sequentially, indicating that

no single study had too great an impact on results from the
overall analysis. There was no significant effect of treatment
duration on antidepressive efficacy. The interpretation of this
meta-analysis was limited by inclusion of only published
studies. The risk of publication bias was left unaddressed, and
only a limited number of moderators of study outcome were
explored. A more recent meta-analysis of eleven heteroge-
neous randomized trials (4,947 subjects with MDD) included
both published and unpublished studies, and also showed a
smaller but statistically significant reduction from baseline
in depressive symptoms, compared with placebo (standard-
ized mean difference [SMD] —0.2, 95% CI 0.3 to —0.1).%
Pooled response and remission rates were significantly higher
with vortioxetine than with placebo (positive treatment
response, OR 1.7, 95% CI 1.3-2.1; remission, OR 1.4, 95%
CI 1.1-1.8). The larger sample size of this meta-analysis
permitted exploration of a greater number of possible mod-
erators of study outcome. No single study appeared to have
too great an impact on the results from the overall analysis,
as was the case with the first meta-analysis. Interestingly,
meta-regression analyses showed that studies conducted
outside of the USA (or in mixed locations) demonstrated
significantly more favorable odds of response and remission
for vortioxetine than studies conducted exclusively in the
USA. Subgroup analyses of US studies showed significantly
higher odds of response (OR 1.22, 95% CI 1.02—1.45), but
not remission, as compared with placebo. Other moderators,
such as publication status and study location, did not appear
to have a consistent effect on primary or secondary efficacy
outcomes between vortioxetine and placebo.

Pooled analyses of randomized trial data also permit-
ted indirect examination of the comparative antidepressive
effects of vortioxetine, relative to other antidepressants. As
mentioned earlier, only one randomized trial in depressed
adults was designed to directly compare the antidepres-
sive effects of vortioxetine and another antidepressant
(agomelatine).*® The meta-analysis of the eleven randomized
trials reviewed earlier included seven studies (2,843 random-
ized subjects) that involved active control groups treated with
venlafaxine or duloxetine.®® When the analysis was restricted
to these seven studies, there were no significant differences
in standardized mean reduction from baseline in depressive
symptoms (SMD 0.08, 95% CI —0.06 to 0.22) or odds of
positive treatment response (OR 0.8, 95% CI 0.6-1.1) or
remission (OR 0.8, 95% CI 0.6—1.2) between vortioxetine and
other antidepressants. However, meta-regression analyses
that excluded the study comparing the efficacy of vortioxetine
and agomelatine showed that the pooled effect estimates
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for SMD in depression severity and rates of response and
remission favored SNRIs (venlafaxine, duloxetine) over
vortioxetine. These results were consistent with those of a
pooled analysis of data from five short-term (6- to 8-week)
randomized trials of vortioxetine for MDD in adults that com-
pared effect sizes for treatment response and remission with
vortioxetine versus venlafaxine and duloxetine.* The number
needed to treat (NNT) for a positive treatment response (ver-
sus placebo) was lower (better) with both venlafaxine (NNT
3) and duloxetine (NNT 5) than with vortioxetine (NNT 7).
Effect sizes for remission were also more robust for venla-
faxine (NNT 4) and duloxetine (NNT 6) than for vortioxetine
(NNT 11). The only other source of comparative acute-phase
efficacy data between vortioxetine and other antidepressants
comes from a recently published meta-regression analysis
that attempted to examine the comparative efficacy of vor-
tioxetine and six other antidepressants using data from 57
short-term (up to 8 weeks) randomized trials of adults with
MDD.% The meta-regression analysis showed comparable
efficacy of vortioxetine with agomelatine (SMD -0.16,
P=0.11), desvenlafaxine (SMD 0.03, P=0.80), duloxetine
(SMD 0.09, P=0.42), escitalopram (SMD —0.05, P=0.70),
sertraline (SMD —0.04, P=0.83), venlafaxine (SMD 0.12,
P=0.33), and vilazodone (SMD —0.25, P=0.11). Comparative
efficacy estimates from this analysis, however, were based
primarily on indirect comparisons between vortioxetine and
other antidepressants, rather than direct comparisons between
agents in single randomized trials.

The identification of dose-response effects of vortioxetine
on depressive symptoms has been challenging because of the
near-complete overlap of vortioxetine dose ranges between
the positive studies and the failed/negative studies (Table 3),
and inconsistent dose effects in individual studies and pooled
analyses of data from short-term randomized trials. For
example, the first reviewed meta-analysis of seven random-
ized trials quantified the effects of vortioxetine on depressive
symptoms across its entire dose range, and a meta-regression
analysis of that data showed significantly greater reductions
in MADRS total scores in patients who received higher vor-
tioxetine doses.®? On the other hand, vortioxetine 5 mg/day
was associated with significantly greater improvement from
baseline in 24-item HDRS total score than placebo (SMD
3.0, 95% CI 1.2-4.8, where values greater than 0 indicate
superiority of vortioxetine to placebo) in a meta-analysis
of five heterogeneous randomized trials with data analyses
restricted to 1,700 subjects randomized to vortioxetine 5 mg/
day or placebo.®® Moreover, a systematic review of eleven
short-term randomized trials of vortioxetine for MDD in

adults showed that the largest effect size for positive treat-
ment response was observed for vortioxetine 15 mg/day
(NNT 6), while the largest effect size for remission was
observed with vortioxetine 5 mg/day (NNT 8).%

Longer-term (maintenance) treatment of

major depression

There is a paucity of efficacy data from longer-term studies of
adults treated with vortioxetine (Table 4). Nearly all longer-
term studies were open-label extensions of acute-phase
efficacy trials in which eligible participants who completed
the acute-phase studies received flexibly dosed vortioxetine
(2.5-20 mg daily) for an additional 52 weeks. Only two of
these studies have been published to date.’”*® In general, the
results of these extension-phase studies suggest that antide-
pressive efficacy is maintained for up to 52 weeks in persons
who completed the acute-phase studies; however, dropout
rates were high during the 52-week extension phases.

In a more rigorous, randomized relapse prevention
study in adults with MDD, 639 patients received 12 weeks
of open-label, flexible-dose treatment with vortioxetine
(5-10 mg/day).® Of these, 400 patients who achieved symp-
tom remission (MADRS total score =10 at weeks 10 and 12)
were randomized to double-blind treatment with vortioxetine
(at fixed doses of 5 or 10 mg/day) or to placebo, and were
followed for up to 64 weeks. A significantly higher risk of
MDD relapse was observed in the placebo group than in
the vortioxetine group within the first 24 weeks of double-
blind follow-up (hazard ratio 2.01, 95% CI 1.26-3.21),
after adjusting for the effects of age, sex, race, study center,
country, MADRS total scores at baseline and at randomiza-
tion, and body weight at baseline and after randomization.
Vortioxetine was associated with a significantly longer time
to MDD relapse than placebo during the same time interval
(P=0.0035).

Safety and tolerability
Pooled analyses of data from short-term

randomized trials

Three meta-analyses of short-term randomized trials also
summarized data on the safety and tolerability of vortioxetine
in the treatment of adults with MDD.*63% [n general, these
meta-analyses reported a higher incidence of treatment-
emergent adverse effects and higher rates of discontinuation
owing to adverse effects with vortioxetine than with placebo.
One meta-analysis also investigated rates of treatment discon-
tinuation with vortioxetine, as compared with active control
treatment with venlafaxine (225 mg/day) or duloxetine
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(60 mg/day), from seven heterogencous randomized trials
(involving 3,111 randomized subjects).®* Vortioxetine was
associated with significantly lower rates of discontinuation
owing to adverse effects, as compared with active controls
(OR 0.73, 95% CI 0.55-0.96). Dose-dependent effects of
vortioxetine on the incidence of (or treatment discontinuation
due to) adverse effects were not reported in these studies.

Another pooled data analysis calculated the number
needed to harm (NNH) for treatment discontinuation owing
to adverse effects according to vortioxetine dose (versus
placebo) in eleven short-term (up to 8 weeks) randomized
trials.** The NNH for treatment discontinuation owing to
adverse effects with vortioxetine was 22 at 20 mg/day, 24 at
15 mg/day, and 40 at 10 mg/day. NNH values for vortioxetine
were generally higher (more favorable) than correspond-
ing NNH values for active comparator antidepressants
in the pooled data analysis, ie, NNH 10 with venlafaxine
225 mg/day and 20 with duloxetine 60 mg/day. NNH values
were not statistically significant for vortioxetine (versus
placebo) at doses =5 mg/day.

Pooled randomized trial data addressing the incidence
of specific adverse effects are provided in the vortioxetine
drug label (Figure 2), which summarizes safety data from
4,746 patients (aged 19-88 years) with MDD enrolled in
short-term randomized trials.* Of these, 2,616 received
treatment with vortioxetine (5-20 mg/day) over 6—8 weeks.

Pruritus &2

Dizziness l Vortioxetine 20 mg

@ Vortioxetine 15 mg
Vomiting
Vortioxetine 10 mg
[ Vortioxetine 5 mg

O Placebo

Constipation

SIS
—

Dry mouth

Diarrhea

Nausea

G R s

10 20 30 40
Frequency (%)

Figure 2 Frequency of selected treatment-emergent adverse effects, based on
pooled data from short-term randomized trials of vortioxetine in adults with major
depression.

Notes: This graph displays the pooled frequency of selected treatment-emergent
adverse effects by vortioxetine dose from short-term (6—8 weeks) placebo-controlled
studies in adults with major depression (2,616 were treated with vortioxetine), as
reported in the vortioxetine drug label. Only selected adverse effects that occurred
in =2% of vortioxetine-treated patients at any dose and occurred =2% more
frequently with vortioxetine than with placebo are shown.

[

ASEX (women)
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O Vortioxetine 5 mg
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Figure 3 Frequency of selected adverse effects on sexual functioning, based on
pooled data from short-term randomized trials of vortioxetine in adults with major
depression.

Notes: This graph displays the pooled sex-specific frequencies of treatment-emergent
adverse effects on sexual performance by spontaneous self-report and according to
Arizona Sexual Experiences Scale scores, as reported in the vortioxetine drug label.
Abbreviation: ASEX, Arizona Sexual Experiences Scale.

The most common adverse effect attributable to vortioxetine
treatment was nausea, the frequency of which increased in
a dose-dependent manner from 21% at 5 mg/day to 32% at
15 mg and 20 mg/day, and was substantially higher than that
on placebo (9%) across all vortioxetine doses (Figure 1).
Although treatment-emergent nausea tended to be mild or
moderate in intensity and persisted for a median duration
of 2 weeks, it was still the most common adverse effect
leading to vortioxetine discontinuation. Other commonly
reported adverse effects across vortioxetine doses included
diarrhea (7%—10%), dizziness (6%—9%), vomiting (3%—6%),
dry mouth (6%—8%), constipation (3%—6%), and pruritus
(1%—3%). With the exception of nausea, vomiting, and con-
stipation, the incidence rates for these adverse effects were
comparable between vortioxetine and placebo.

Safety data from longer-term studies

Longer-term safety data for vortioxetine were reported in
two published 52-week open-label extension studies and
one randomized, double-blind relapse prevention study.®-%
In both open-label extension studies, the most commonly
reported individual adverse effects during open-label fol-
low-up were nausea (15%—72%), headache (13%-20%), and
nasopharyngitis (10%—15%).97%® In the first open-label study,
a total of 18 patients reported one or more serious adverse
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events, five of which involved reported suicidal behavior or
self-harm.®” Two deaths occurred during follow-up, neither of
which was attributed to the effects of vortioxetine treatment.
In the second open-label study, 38 serious adverse events,
five of which were adjudicated as being possibly related to
vortioxetine (depression, major depression, supraventricular
tachycardia, paroxysmal tachycardia, and left hemispheric
ischemic stroke).%® Three subjects with serious adverse events
(depression, major depression, left hemispheric ischemic
stroke) withdrew from the study. One suicide attempt and
two cases of suicidal ideation were reported, but these events
were not considered to be study drug-related. In both open-
label studies, there were no clinically significant changes
in vital signs, electrocardiogram parameters, or clinical
laboratory values.

In the randomized relapse prevention trial, nausea
(25.7%), headache (18.3%), and nasopharyngitis (8.1%)
were the most commonly reported adverse effects dur-
ing the initial open-label, flexible-dose treatment phase.®
During the 24-week, double-blind treatment phase, a sig-
nificantly higher proportion of vortioxetine-treated subjects
experienced nausea than did those randomized to placebo
(8.8% versus 3.1%, P<<0.05). There were no statistically
significant differences in the occurrence of other adverse
effects, including headache and nasopharyngitis, between
patients randomized to vortioxetine continuation treatment
and those randomized to placebo. A numerically higher pro-
portion of patients randomized to vortioxetine discontinued
treatment during the double-blind phase owing to adverse
effects (7.8%) as compared with placebo (2.6%). A total of
seven patients in the vortioxetine group and four patients
in the placebo group reported serious adverse events in the
double-blind treatment period; no serious adverse events
were reported by more than one patient. There were two
deaths by suicide that occurred during the screening period.
There were no clinically significant changes in vital signs,
electrocardiogram parameters, or clinical laboratory values
during either the open-label lead-in or double-blind relapse
prevention periods of the study.

Treatment-emergent sexual dysfunction

Treatment-emergent sexual dysfunction is reviewed sepa-
rately given how frequently it leads to poor adherence to
antidepressants.”7? A summary of pooled data on self-
reported adverse effects of vortioxetine on sexual desire,
performance, and satisfaction, as well as systematic mea-
surement of sexual effects of treatment using the Arizona
Sexual Experiences Scale (ASEX),” has been provided in the

vortioxetine drug label (Figure 3).** For men, the incidence
of self-reported adverse effects related to sexual dysfunction
while being treated with vortioxetine ranged from 3% at
5 mg/day to 5% at 20 mg/day, compared with 2% for placebo.
For women, the incidence of self-reported sexual adverse
effects with vortioxetine ranged from <1% at 5 mg/day to
2% at 20 mg/day, compared with <1% for placebo.

For the pooled data analysis in the vortioxetine drug
label,* subjects were also classified as having incident sexual
dysfunction if, during two consecutive study visits, they
had either an ASEX total score =19, a single ASEX item
score =5 (in any one of five items that rated sex drive, ease
of arousal, ability to achieve erections [men] or lubrication
[women], ease of achieving orgasm, and orgasmic satisfac-
tion on a scale of 1-6), or three or more ASEX items with
a score =4. Using this more sensitive definition, incidence
rates of sexual dysfunction on vortioxetine ranged from 16%
at 5 mg/day to 29% at 20 mg/day (compared with 14% with
placebo) in men, and from 22% at 5 mg/day to 34% at 20
mg/day (compared with 20% for placebo) in women. Addi-
tional pooled analyses of the same data showed that the NNH
for incident sexual dysfunction (versus placebo) decreased
with increasing vortioxetine dose, ranging from 50 with
vortioxetine 5 mg/day to 7 with vortioxetine 20 mg/day)
in men. In women, corresponding NNH values ranged
from 50 with vortioxetine 5 mg/day to 8 with vortioxetine
20 mg/day.

Comparative risks of sexual adverse effects between
vortioxetine and the venlafaxine and duloxetine comparator
groups from short-term randomized trials was not provided
in the vortioxetine drug label. Based on a pooled analysis of
data from two short-term randomized trials, the estimated
NNH for treatment-emergent sexual dysfunction was 10 with
venlafaxine and 8 with duloxetine.* Corresponding NNH
values for spontaneously reported adverse effects related
to sexual dysfunction with vortioxetine (versus placebo)
ranged from 100 (5 mg/day) to 34 (20 mg/day) in men. For
women, estimated NNH values for spontaneously reported
adverse effects related to sexual dysfunction with vortiox-
etine exceeded 100 for all vortioxetine dose groups.

Changes in body weight

Vortioxetine treatment was not associated with significant
changes in body weight during short-term (6- to 8-week)
randomized trials in adults with MDD, as reported in the
drug label.¥ Furthermore, in a pooled analysis of eleven
short-term trials, clinically significant weight gain (defined
as an increase in body weight from baseline of =7%)

Therapeutics and Clinical Risk Management 2015:1 |

submit your manuscript

1205

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Kelliny et al

Dove

occurred infrequently (incidence <3%) in the vortioxetine
dose groups, ranging from 1 mg/day to 10 mg/day, and
no subjects discontinued treatment owing to weight gain.
Given the brief follow-up period of these registration-type
studies, anthropometric data from longer-term studies are
perhaps more informative. Mean changes in body weight
were modest (0.7—-1.1 kg) over 52 weeks in the two published
open-label extension studies.®”*® In the randomized relapse
prevention study, there were no clinically relevant changes
in body weight during either the open-label or double-blind
study periods.®

Discontinuation syndrome symptoms
A constellation of distressing physical and psychological
symptoms emerging within the first few days after abrupt
discontinuation or rapid dose de-escalation of several antide-
pressants has been collectively referred to as antidepressant
discontinuation syndrome.” " The incidence of discontinu-
ation syndrome symptoms after abrupt cessation of vortiox-
etine treatment was evaluated in one published short-term
(8-week) randomized trial,** two unpublished short-term
randomized trials (NCT01153009, NCT01163266), and
one longer-term relapse prevention trial.® Discontinuation
syndrome symptoms were identified in the short-term ran-
domized trials by using the clinician-rated Discontinuation
Emergent Signs and Symptoms (DESS) checklist.”’

In the published randomized trial, those who completed
8 weeks of double-blind follow-up on vortioxetine
15 mg/day, vortioxetine 20 mg/day, duloxetine 60 mg/day, or
placebo were evaluated with the DESS at week 8 (to obtain
a baseline value).’* Afterward, vortioxetine-treated patients
were rapidly switched to placebo, while those who received
placebo remained on placebo. Duloxetine-treated patients
were tapered to 30 mg/day during week 9, and were then
switched to placebo. After study completion, patients were
reassessed using the DESS once weekly over the next 2 weeks
(weeks 9 and 10). There were no significant between-group
differences in mean DESS total score at week 8. At week 9,
mean DESS total scores increased numerically from baseline
and were numerically greater than placebo in all active treat-
ment groups. At week 10, there were no longer statistically
significant differences in mean DESS total score between
either of the vortioxetine dose groups and placebo. On the
other hand, there was a large and statistically significant
increase in DESS total score from baseline to week 10 in the
duloxetine group (0.5 to 2.8, P<<0.0001) after switching to
placebo. Mean DESS total score at week 10 was significantly
higher in the duloxetine group than placebo (P<<0.001).

The two unpublished randomized trials evaluated change in
DESS scores after discontinuation of vortioxetine at daily
doses of 10, 15, or 20 mg. However, specific information
on study drug discontinuation procedures and mean DESS
scores after discontinuation of vortioxetine was not available
on the ClinicalTrials.gov website, or in published online

abstracts.”” Both abstracts report placebo-like DESS scores
associated with discontinuation of vortioxetine treatment, but
no empirical data were presented.

In the randomized relapse prevention study, potential
discontinuation syndrome symptoms were assessed by
spontaneous report during separate 2-week periods occur-
ring at the end of the 12-week, open-label lead-in phase,
and at the end of double-blind treatment.® After both study
periods were completed, vortioxetine treatment was abruptly
discontinued. The authors reported that incidence rates of
potential discontinuation syndrome symptoms after abrupt
discontinuation of short-term and longer-term vortioxetine
treatment were “at a placebo level”. However, numerical
data were not provided.

Discussion

Summary of short-term efficacy data

Vortioxetine is the most recently approved pharmacotherapy
for MDD in adults. The therapeutic mechanism of action
of vortioxetine is most likely linked to SERT blockade,
a property shared by numerous other antidepressants,
including the SSRIs, SNRIs, vilazodone, and most tricyclic
antidepressants.®*8! The short-term (6- to 12-week) efficacy
of vortioxetine for treating MDD in adults is supported by
eight positive, randomized placebo-controlled trials. These
short-term studies showed significantly greater reduction in
depressive symptoms with vortioxetine at doses of 5-20 mg/
day, as compared with placebo. Our review of the individual
trials suggested that antidepressive efficacy was most consis-
tently observed at daily doses of 15-20 mg, but a dose-efficacy
relationship with vortioxetine has not clearly emerged. Two
unpublished positive studies showed superiority of vortiox-
etine (versus placebo) for reducing depressive symptoms
only at the 20 mg/day dose, and not at 10 or 15 mg/day
(NCTO01153009, NCT 01163266). This observation of a
possible dose-effect response is supported by the results of
one meta-analysis of randomized trials, which showed sig-
nificantly greater reduction in depressive symptoms among
patients who received higher daily doses of vortioxetine.*
However, the most recent meta-analysis by Pae et al did not
find a dose effect.® Rates of positive treatment response and
remission were consistently higher with vortioxetine than

submit your manuscript

1206

Dove

Therapeutics and Clinical Risk Management 2015:1 |


www.dovepress.com
www.dovepress.com
www.dovepress.com
http://ClinicalTrials.gov

Dove

Vortioxetine in the treatment of MDD

placebo in pooled analyses of randomized trial data, but a dose
effect for achieving positive treatment response or remission
was not demonstrated.* Vortioxetine has been found to have
similar efficacy for treating MDD in elderly patients as for
younger adults in one randomized trial.>!

How effective is vortioxetine?

Vortioxetine is the latest agent to enter the competitive anti-
depressant market. Over 50 antidepressant drugs are available
worldwide. The broad availability of such a large number
of drugs for treating MDD in adults raises the question of
what addition benefit vortioxetine will bring. Most marketed
antidepressants (other than vilazodone or milnacipran) have
been around for more than 10 years. Thus, many agents have
an established place within the therapeutic armamentarium
for treating MDD based on several years of clinical experi-
ence. Clinicians, patients, and caregivers will be looking
for specific advantages for vortioxetine to offset higher cost
as a new on-patent agent, in addition to a favorable adverse
effect profile.

Although the results of short-term randomized trials
have been mostly positive, only three studies were assessed
as having low bias risk in all domains.**"* The presence of
bias in the other studies cannot be excluded, and there was
insufficient methodological detail available for the three
unpublished studies to permit a complete bias risk assess-
ment. Furthermore, vortioxetine has not yet been consis-
tently shown to improve measures of global functioning or
quality of life, and high placebo response rates in many of
the reviewed studies make it more difficult to estimate the
clinical significance of vortioxetine effects on depressive
symptoms. Differences in depressive symptom reduction
between vortioxetine and placebo were assessed as being only
small to medium in terms of effect size (SMD —0.22) in the
most comprehensive meta-analysis of short-term trials.® As
noted by the authors, effect size differences may have been
underestimated in the reviewed studies due to a variety of
factors, including high placebo response rates. The clinical
significance of vortioxetine efficacy data was more directly
addressed in the systematic review and pooled data analysis
that documented a NNT value of 7 for positive treatment
response with vortioxetine (versus placebo)® —a NNT value
that exceeds the minimal clinically important difference
threshold of 10 for antidepressant-placebo comparisons
from randomized trials.®* How well this effect size difference
generalizes to real-world patient care remains an open ques-
tion. Indeed, there are well-known differences in the types
of patients and the conditions under which antidepressant

treatment take place in randomized trials as compared with
routine clinical practice.®

How does vortioxetine compare with

other antidepressants!?
Currently, there is no evidence of clinical superiority for
vortioxetine over other antidepressants. Many acute-phase,
placebo-controlled studies included an active control group
consisting of treatment with duloxetine or venlafaxine.
However, individual trials were not sufficiently powered to
provide valid comparisons other than with placebo. Pooled
analyses of trials that included active comparator groups have
provided some preliminary comparative efficacy data. The
meta-analysis by Pae et al found no significant differences in
depressive symptom reduction or odds of positive treatment
response or remission between vortioxetine and a combined
group consisting of all other antidepressants (SNRIs and
agomelatine),®* although use of relatively modest doses of
duloxetine (60 mg/day)*** in five duloxetine-controlled
studies may have introduced some bias toward null findings.
Sharper contrasts in clinical effect sizes for antidepressive
efficacy (versus placebo) between vortioxetine and SNRIs
were drawn in a pooled analysis that showed generally
lower (better) NNTs (versus placebo) for positive treatment
response and remission with venlafaxine or duloxetine that
with vortioxetine. These results raise the question of whether
vortioxetine may have relatively weaker antidepressive
effects than venlafaxine or duloxetine. However, it is impor-
tant to note that no adequately powered comparative efficacy
studies of vortioxetine and other antidepressants have been
conducted with the exception of one randomized 12-week
comparison of vortioxetine and agomelatine.*®

There is also no current evidence of a more rapid onset
of antidepressive effect with vortioxetine than with other
antidepressants. In a review of short-term randomized trials
conducted by the US Food and Drug Administration, there
was some evidence of antidepressive efficacy after 2 weeks
of treatment, with full antidepressive effects observed after
4-6 weeks of treatment.®® This is generally consistent with
the expected time course to improvement with most first-line
antidepressants.®’53

Future studies are now needed to establish specific roles
for vortioxetine within the broader armamentarium of avail-
able antidepressant treatments. More studies are needed that
directly compare the clinical effectiveness and safety of vor-
tioxetine with commonly used antidepressants in depressed
adults, and to determine the effectiveness of vortioxetine
for adults with well-defined treatment-resistant MDD.

Therapeutics and Clinical Risk Management 2015:1 |
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The acute-phase studies in this review excluded patients with
evidence of having failed two or more therapeutic trials of
antidepressants for MDD, a common threshold for defining
treatment resistance.® No sequential treatment or switch
studies (eg, from prior antidepressant treatments that were
either poorly tolerated or did not result in adequate treatment
response) have been published, with the exception of the
vortioxetine-agomelatine comparison trial by Montgomery
et al.*® Finally, no cost outcome data for vortioxetine treat-
ment of MDD in adults are yet available, an important caveat
for both patients and third-party payers considering the avail-
ability of older, less expensive alternatives to vortioxetine.
At present, vortioxetine has been available for too brief a
period of time to permit systematic evaluation of its impact on
antidepressant prescribing patterns in mental health specialty
and non-specialty practice.

Clinical use of vortioxetine

What then, based on available data, are the specific advan-
tages of vortioxetine relative to other antidepressants that
may inform clinical decision-making? The relatively longer
half-life of vortioxetine facilitates once-daily dosing, and is
a likely contributor to the low risk of antidepressant discon-
tinuation syndrome symptoms after rapid discontinuation.
At more clinically relevant doses of 10 mg/day or higher,
vortioxetine had more withdrawals owing to adverse effects
than placebo, but generally less than activate comparators.
No clinically relevant differences between vortioxetine and
placebo were observed in terms of change in body weight,
and very low rates of sedation or insomnia were reported in
the reviewed studies. The most clinically significant adverse
effect with vortioxetine treatment was dose-dependent nau-
sea. The occurrence of treatment-emergent nausea is not
unique to vortioxetine and is typically transient.”® Rates of
spontaneously reported sexual dysfunction with vortioxetine
treatment were nearly equivalent to that of placebo, and
significantly lower than corresponding rates associated with
venlafaxine and duloxetine treatment.*>>'” This appears to be
another potential advantage of vortioxetine over several other
antidepressants; however, based on ASEX data from short-
term randomized trials, sexual dysfunction may be poten-
tially treatment-limiting with vortioxetine at 20 mg/day,*
the highest approved dose. Finally, in addition to SERT
blockade, vortioxetine interacts with numerous serotonin
receptors. Although the clinical significance of most of these
interactions is not firmly established for depressed patients,
preclinical work has suggested that at least some of them
may translate to therapeutic advantages beyond depressive

symptoms (eg, sleep maintenance, cognitive functioning),
and a lower incidence of vexing side effects (eg, sexual
dysfunction).?%

At what point might clinicians consider use of vortiox-
etine for treating their adult patients with MDD? As noted by
Citrome,* the pharmacodynamic properties of vortioxetine
are different enough from other antidepressant monotherapies
to suggest that a therapeutic trial of vortioxetine could be
considered if the clinical response to other antidepressants
is inadequate, or if they are poorly tolerated. Vortioxetine
can be given stronger consideration for patients in whom
antidepressant therapy is required but sexual side effects
or sedation has resulted in premature treatment discon-
tinuation. Vortioxetine is currently under development for
treating generalized anxiety disorder,”’ a common anxiety
syndrome that frequently co-occurs with MDD.>** Results
of published short-term randomized trials of vortioxetine
(2.5-10 mg/day) for treating generalized anxiety disorder
have been mixed.’** However, if shown to be efficacious at
higher doses in future studies, vortioxetine may be a viable
treatment option for patients with comorbid MDD and gen-
eralized anxiety disorder who do not respond adequately
to psychosocial and/or other antidepressant treatments.
Importantly, vortioxetine appears to be effective for treating
symptoms of MDD in the elderly based on the results of one
randomized trial for which recruitment was focused on this
specific population.’! Additional studies in geriatric patients
with MDD are needed to confirm these positive results. Still,
for depressed elderly patients, the apparent lack of sedation,
changes in body weight, worrisome changes in vital signs,
and electrocardiogram parameters may be particularly attrac-
tive features of vortioxetine. Vortioxetine does not appear to
adversely affect psychomotor or cognitive performance,>->7
which may translate into additional safety advantages when
treating older patients with vortioxetine, as compared with
more sedating antidepressant drugs.

Limitations and future directions

We did not conduct a systematic review of studies of vor-
tioxetine efficacy for treating MDD in adults. As such, our
conclusions must be interpreted with the caveats applied to
non-systematic literature reviews including lack of a prior
protocol, lack of focused review questions with a specific
electronic literature search strategy, and lack of well-defined
inclusion/exclusion criteria for reviewed studies. This also
applies to our review of pooled safety data, much of which
was derived from the vortioxetine drug label and thus did
not include a systematic account of methodological problems

submit your manuscript

1208

Dove

Therapeutics and Clinical Risk Management 2015:1 |


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Vortioxetine in the treatment of MDD

existing within and between studies. Additional limitations
of this review reflect the limitations of the existing literature
on vortioxetine effectiveness for treating MDD in adults.
A large number of the reviewed studies were unpublished at
the time of writing, and were not subjected to the rigors of
peer review. All reviewed studies were supported by Takeda
Pharmaceuticals Ltd, in conjunction with H Lundbeck A/S.
Asnoted earlier, comparative effectiveness studies with older
and more established antidepressants are lacking, and long-
term pragmatic trials are needed in order to assess the effec-
tiveness of vortioxetine under usual-care conditions. Clinical
considerations for managing partial or incomplete responses
to vortioxetine, eg, by increasing the daily dose, are limited
by the lack of a clear relationship between vortioxetine dose
and antidepressive benefit. It remains unclear what, if any,
role there is for vortioxetine after failure of SSRIs or other
antidepressants commonly utilized as first-line therapeutics.
Until data from comparative effectiveness studies of vor-
tioxetine and other marketed antidepressant drugs become
available, the exact place of vortioxetine within the broader
armamentarium of antidepressants will be very difficult to
determine. Of course, for such studies to be conducted with
sufficient validity to guide clinical practice, very large sample
sizes with long-term follow-up will be required. These types
of studies are logistically challenging and very expensive
to conduct. Future research endeavors involving vortiox-
etine are thus likely to focus on broadening its therapeutic
indications beyond major depression. More long-term data
focused on maintenance of remission following acute-phase
stabilization on vortioxetine treatment are needed, as are
studies focused on vortioxetine effects on quality of life and
functional capacity as primary endpoints.

Conclusion

Vortioxetine is the newest approved antidepressant treat-
ment for MDD in adults. Positive results from short-term
randomized trials have formed the basis for regulatory
approval of vortioxetine for treating MDD in adults, but more
long-term studies and comparative effectiveness trials are
needed. Despite the lack of a clear dose-effect relationship,
the existing acute-phase data provide some support for initi-
ating vortioxetine at 10 mg once daily, and increasing to 20
mg once daily as tolerated, for treating MDD in adults. Vor-
tioxetine has a unique pharmacological profile that combines
SERT blockade with direct occupancy of several serotonergic
neuroreceptors. A number of theoretical advantages might be
predicted from vortioxetine’s pharmacodynamic activities,
but the net effect of its interactions with serotonin receptors

has not been adequately investigated. Vortioxetine has not
been shown to be more rapidly or completely effective than
other antidepressants. The low incidence of sexual side
effects, treatment-emergent sedation, and drug-associated
weight gain with vortioxetine, however, may be attractive
for many patients.
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