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Abstract

Background: Major depressive disorder is a serious public health problem affecting the lives of
millions in the worldwide and leading causes of disability and disease. This study aimed to eva-
luate the efficacy and safety of Vortioxetine and Duloxetine 60 mg compared to placebo for the
treatment of major depressive disorder. Method: We searched the Cochrane library, Pub Med, CRD,
Scopus, and Central Register of Controlled Trials to January 2015. We also searched Clinical-
Trials.gov, International depressive disorder Conference and the Anxiety Disorders and Depres-
sion Conference. We identified that five randomized clinical trials were ultimately included in a
Meta analysis. Data analysis was conducted by Standardized Mean Differences (SMD) for Mont-
gomery-Asberg Depression Rating Scale (MADRS), and Odds Ratio (OR) for adverse events. The
SMD and OR reported by 95% CI. Results: Results showed statistical significance in the MADRS for
Vortioxetine (SMD = -3.29; 95% CI -4.47 to -2.10; I? = 99.3%) and for Duloxetine 60 mg (SMD =
-6.35; 95% CI -8.84, -3.87; I? = 99.3%). Results showed that the Vortioxetine 2.5, 5, 10, 15, 20 mg
and overall compared to placebo showed a significance for Nausea and no significance for diarr-
hea, dry mouth, dizziness, fatigue and headache. Also results of Duloxetine 60 mg showed a signif-
icant effect for dry mouth, dizziness, fatigue and nausea. Conclusion: It is necessary to do more
studies so as to better assess and much more powerful than the evidence for the use of this drug in
the treatment of depression.
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1. Introduction

Major depressive disorder (MDD) is a serious public health problem affecting the lives of millions in the
worldwide and leading causes of disability and disease [1]. This disease causes disorder in social, mental and
physical functions of patients [2]. It is estimated that depressive disorder will have the first place disease burden
in developing countries in the 2020. According to reports of the World Health Organization (WHO), about 350
million people worldwide suffer from major depressive illness [3]. Major depressive disorders are common
mental health conditions which are thought to be caused by an imbalance in serotonin (5-HT) and nor epineph-
rine in addition to multiple situational, cognitive, and medical factors [4]. Patients with major depressive disord-
er often have such symptoms or signs: low pleasure usual activities, depressed mood, changes in sleeping or
eating, fatigue, suicidal thoughts and difficulty concentrating [5]. Antidepressants play important role in the
treatment of patients with depression and can often cause adverse effects [6]. In patients with major depression
disorder, these diseases are reported: Parkinson’s disease, rheumatic arthritis, asthma, cancer, backs problems,
chronic obstructive pulmonary disease (COPD), migraine, stroke, heart disease, diabetes mellitus, epilepsy, mul-
tiple sclerosis, and inflammatory bowel disease [7]. VVortioxetine, an antidepressant for the treatment of major
depressive disorder, was approved by the Food and Drug Administration (FDA) in 2013. VVortioxetine is a selec-
tive serotonin reuptake inhibitor (SSRI) that binds to the presynaptic serotonin reuptake site, increasing the level
of serotonin (5-HT) in the neuronal synapse and selectively binding to a variety of other serotonin receptors. It
selectively binds to and acts as an antagonist of 5-HT3, 5-HT1D and 5-HT7 receptors, as a partial agonist to
5-HT1B receptors, and as an agonist of 5-HT1A receptor [8]. Duloxetine 60 mg, is an antidepressant which was
approved for the treatment of major depressive disorder in 2004, and inhibits the neuronal uptake of serotonin
and nor epinephrine, with a negligible affinity for other neuronal receptors, and this dual inhibition mechanism
is believed to underlie its therapeutic effects [9]. In this study, Meeker et al., results showed Vortioxetine was
significantly more effective than placebo for acute treatment of major depressive disorder (MDD). Although
treatment effect estimates varied substantially between studies, a dose effect was not observed. Vortioxetine
doesn’t appear to be more effective, and is potentially less effective than an SNRI [10]. This study aimed to
evaluate the efficacy and safety of Vortioxetine and Duloxetine 60 mg compared to placebo for the treatment of
major depressive disorder.

2. Methods
2.1. Search Strategy

The aim of this paper was to evaluate the efficacy and safety of Vortioxetine and Duloxetine 60 mg compared
placebo for the treatment of major depressive disorder.

In this systematic and meta-analysis, we searched the Cochrane library, Pub Med, CRD, Scopus, Central
Register of Controlled Trials to January 2015. We also searched ClinicalTrials.gov, International depressive
disorder Conference and the Anxiety Disorders and Depression Conference. Our searches will not be limited by
language, publication status or setting. The findings (data collection, summary and analysis of the identification)
of this systematic review are reported according this systematic review and the results will be presented as a
PRISMA [11], which are shown in Figure 1.

2.2. Inclusion Criteria

We used randomized clinical trials (RTC) to investigate the efficacy and safety Vortioxetine and Duloxetine 60
mg compared to placebo (Vortioxetine and Duloxetine 60 mg and placebo in a three-arm study). Adult pa-
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Figure 1. Flowchart of included studies in meta-analysis.

tients of both genders man and women with a primary diagnosis of major depressive disorder according to the
diagnostic and statistical manual of mental disorder 4 the Ed — Text revision criteria were invluded [12]. Studies
were excluded if the main outcome was prevention of relapse or if treatment outcomes based on rating scales of
major depressive disorder were not available.

2.3. Data Extraction

In order to extract the data, two reviewers independently identified the “main outcome measure” and extracted
data for each trial using a standard recording approach. First, screening the titles and abstracts of RCTs. Se-
condly, review author will independently full text of all trials. Compares the contents of each review author’s list,
and conflicts were resolved by discussion. We collected data on treatment details, study procedures, participant
characteristics, efficacy measures and adverse events (AEs). These data included arms (Vortioxetine, Duloxetine
60 mg, and placebo), size sample, age, sex, and duration of treatment, baseline MADRS and doses and study
location. Outcome data related to the characteristics of the individual trial and the reported results were extracted
for each trial. In the study, we assessed Montgomery Asberg Depression Rating Scale (MADRS), and adverse
effects contain diarrhea, dry mouth, dizziness, fatigue, headache and nausea included in meta-analysis..

2.4. Quality Assessment

Quality assessment studies included the review by the Cochrane Collaboration “Risk of bias” [13], which were
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shown in Table 1.

2.5. Quality of RCTs Included

The study quality was assessed with Jadad scores. This instrument was used to assess the quality of RCT [14].

It includes three items as follows: randomization, blinding and dropouts. The score standards and the results
of our included studies are shown in Table 2, respectively. We’re rated as providing good methodological qual-
ity based on a Jadad score of 1 - 5. So the total scores for all included articles indicated a high study quality.

2.6. Statistical Analysis

In the study, the Montgomery Asberg Depression Rating Scale (MADRS) [15] were reported in studies and ad-
verse effects of Vortioxetine and Duloxetine 60 mg compared to placebo were statistically combined using the
Mantel-Haenszel random effects model. The effect sizes were expressed as SMD (Standardized Mean Differ-
ences) [16]. The assessment of adverse effects was also determined using the Mantel-Haenszel model [17], and
the results were expressed as the OR (Odds Ratio). The SMD and OR reported by 95% CI (confidence intervals)
and P values. Heterogeneity across each effect size was evaluated by using the 1% and Chi-squared test statistic
[18]. This measure evaluates how much of the variance among studies can be attributed to the actual differences
among the studies rather than to chance. A magnitude of considerable heterogeneity is usually 1> = 75% - 100 %
[19]. To assess the Publication bias by a funnel plot, Egger’s test [20], and Begg’s [21] rank correlation test
were used. All the statistical analyses were performed by using Review Manager (Rev Man 5.3) software and
Stata 11 software.

3. Results

This study evaluated the efficacy, safety of Vortioxetine and Duloxetine 60 mg compared to placebo for treatment
of major depressive disorder in patients. The literature search resulted in a total of 189 records after duplicates

Table 1. Risk of bias graph of the included studies.

Author
Items Baldwin-  Katona- Boulenger- Mahableshwarkar Mahableshwarkar-
2012 2012 2013 -2013 2014
Random sequence generation (selection bias) L L L L L
Allocation concealment (selection bias) L L L L L
Blinding of participants and personnel (performance bias) L L L L L
Blinding of outcome assessment (detection bias) L L L L L
Incomplete outcome data (attrition bias) L U U U U
Selective reporting (reporting bias) L U L L L
Other bias U U L U U

L = low risk of bias; U = unclear risk of bias; H = high risk of bias.

Table 2. Jadad score quality assessment of the included studies in meta-analysis.

Name study Year Randomization Blindness Dropouts Jaded scores
Baldwin 2012 2 2 1 5
Katona 2012 2 2 1 5
Boulenger 2013 2 2 1 5
Mahableshwarkar 2013 2 2 1 5
Mahableshwarkar 2014 2 2 1 5
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were removed. Of these, 176 were excluded because they did not meet inclusion criteria, and 12 candidate trials
were assessed for eligibility. We identified five randomized clinical trials with a total of 3039 patients fulfilled
the inclusion criteria for treatment MDD. Table 3 summarizes the characteristics and findings of the included
studies. Randomized clinical trials ranged in size from 452 to 755 participants. All five trials were Vortioxetine,
Duloxetine 60 mg and placebo in the three arms. Trials ranged studied more than one Vortioxetine dose ranging
from 2.5 to 20 mg and Duloxetine 60 mg dose was 60 mg. According to jaded scores five included trials indi-

cated a high study quality.

Table 3. Characteristics of included studies.

Authors Arms

Baldwin
Placebo
VTX 2.5mg
VTX5mg
VTX 10 mg

DLX 60 mg
Katona

Placebo
VTX5mg
DLX 60 mg
Mahablashwarkar
Placebo
VTX 2.5mg
VTX 5 mg
DLX 60 mg
Boulenger
Placebo
VTX 15 mg
VTX 20 mg
DLX 60 mg
Mahablashwarkar
Placebo
VTX 15 mg
VTX 20 mg

DLX 60 mg

Mean age

434
46
447
452
453

70.3

70.5

70.9

42.6

42.6

43.1

42.7

48.1

47

46.2

45.6

42.4

431

42.8

43.4

Duration

size

145
155
155
151
149

145

156

151

153

153

153

152

158

151

151

147

161

147

154

152

Sample

Baseline
MADRS
score

Europe-Asia >26 2012
298+5.1
29.6+58
313+58
30454

29.9+58

Usa-
Europe-Asia 226 2012

29.4+51
29.2+5

285+4.9 Usa >26 2013

295+6.1
29854
29845
29444
Europe >26 2013
315+3.6
31.8+34
31.2+34
31.2+35
Usa >26 2014
31.6+4.18
31.9+4.08
32+4.36

32.9+4.39

Study  Entryscore Year of
location by MADRS publication

References

[22]

[23]

[24]

[25]

[26]

VTX = Vortioxetine; DLX = Duloxetine 60 mg.
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3.1. Efficacy Vortioxetine and Duloxetine 60 mg Compared to Placebo

Five trials [22]-[26] compared Vortioxetine to placebo for response using the MADRS scale. As shown in Fig-
ure 2(a), compared to placebo, response rates were not significant for Vortioxetine 2.5 mg (SMD = -1.11; 95%
Cl —2.34, 0.13; 17 = 98%), significant for Vortioxetine 5 mg (SMD =-2.61; 95% CI —5.22 to —0.00; 1> = 99.5%),
significant for Vortioxetine 10 mg (SMD =-1.85; 95% Cl —2.12 to —1.58; 1*=0), no significant for Vortiox-
etine 15 mg (SMD = —4.42; 95% CI —9.74 to 0.90; 1> = 99.6%), significant for Vortioxetine 20 mg (SMD
=-6.20; 95% Cl —12.08 to —0.31; I* = 99.5%), and significant for total \Vortioxetine (SMD = —3.29; 95% CI
—4.47 to —2.10; 1? = 99.3%). Heterogeneity was very high for most of the dose comparisons. Five trials com-
pared Duloxetine 60 mg to placebo for response using the MADRS scale. As shown in Figure 2(b), compared
t(z) placebo, response rates were no significant for Duloxetine 60 mg 60 mg (SMD = —6.35; 95% CI —8.84, —3.87;
1= 99.3%).

3.2. Safety Vortioxetine and Duloxetine 60 mg Compared to Placebo

Table 4 summarizes pooled adverse events (AEs) absolute Odds Ratio for each vortioxetine and Duloxetine 60
mg compared to placebo. The most frequently reported adverse events were diarrhea, dry mouth, dizziness, fa-
tigue, headache and nausea. Results showed that vortioxetine 2.5, 5, 10, 15, 20 mg and overall compared to pla-
cebo have a significant effective for Nausea and no significant for diarrhea, dry mouth, dizziness, fatigue and
headache. Results also showed that duloxetine 60 mg compared to placebo has a significant effective for dry
mouth, dizziness, fatigue and nausea.

3.3. Publication Bias

Publication bias for five studies was detected by drawing Egger’s funnel plot in the meta-analysis. Result
showed significantly for publication bias (p = 0.000) (Figure 3).

4. Discussion

In this systematic review and meta-analysis, we include 5 studies in the meta-analysis. They include Vortiox-
etine, Duloxetine 60 mg and placebo. Results on relevant clinical efficacy and safety outcomes were included.
Study quality was assessed and results were pooled by using random effect meta-analyses where applicable. A
sensitivity analysis did not influence the results. The present meta- analysis demonstrated the superior efficacy
of overall Vortioxetine compared placebo in MADRS for the treatment of major depressive disorder. The de-
crease in depression symptoms seems to be associated with Vortioxetine compared placebo. Results of meta-
analysis demonstrated the of Duloxetine 60 mg compared placebo in MADRS. In the clinical studies analyzed,
the common adverse effects of Vortioxetine compared to placebo, included diarrhea, dry mouth, dizziness, fatigue,

Table 4. Pooled adverse events (AEs) in the included studies.

Drug Vortioxetine ~ Vortioxetine ~ Vortioxetine ~ Vortioxetine  Vortioxetine Duloxetine 60 mg
Adverse 2.5mg 5mg 10 mg 15mg 20 mg Overall 60 mg
effects ‘
Diarrhea 0.58 0.69 0.77 1.84 153 0.97 144
[0.29 - 1.15] [0.34 - 1.41] [0.30-2.01] [0.76 - 4.41] [0.79 - 2.96] [0.66 - 1.44] [0.98 - 2.13]
Drv mouth 0.92 117 0.52 0.97 1.60 1.10 2.75
y [0.31-2.73] [0.70 - 1.95] [0.19-1.43] [0.51-1.85] [0.89 - 2.87] [0.83 - 1.46] [1.51-5.01]
Dizziness 0.98 0.98 0.57 157 181 114 2.54
[0.44 - 2.19] [0.51 - 1.87] [0.20-1.61] [0.33-7.44] [0.29-11.25]  [0.72-1.82] [1.57 -4.12]
Fatique 0.50 123 0.98 176 0.44 0.84 3.12
g [0.15 - 1.69] [056-2.69] [0.19-4.93] [0.72-4.32] [0.02-9.20]  [0.39 - 1.80] [1.88 - 5.19]
Headache 0.98 0.80 0.74 142 127 1.01 1.07
[0.62 - 1.55] [0.47-1.37] [0.39-1.42]  [0.87-2.32] [0.72-2.23]  [0.80-1.27] [0.77 - 1.48]
1.83 2.87 2.90 3.73 4.00 3.04 4.93
Nausea

[1.12-2.99]  [L94-4.23] [L46-578] [242-576] [2.60-6.14] [247-337]  [3.75-6.60]
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Study %
ID SMD (95% ClI) Weight
i
2.5mg 1
baldwin (2012) . - -1.74 (2.01, -1.47)  10.07
mahableshwarkar (2013) ' - .48 (0.71,-0.25) 10.09
Subtotal (I-squared =98.0%, p = 0.000) ! <> -1.11(2.34,0.13)  20.16
: ;
5mg 1
baldwin (2012) I a 2.10 (2.38,-1.82) 10.07
katona (2012) - ! 5.66 (6.17,-5.15) 9.94
mahableshwarkar (2013) : b -0.10 (-0.32,0.13)  10.09
— — /\
Subtotal (I-squared =99.5%, p= 0.000) = = -2.61(-5.22,-0.00) 30.10
1
. 1
10 mg :
baldwin (2012) I - -1.85 (2.12,-1.58) 10.07
Subtotal (I-squared =.%, p=.) : 0 -1.85(-2.12,-1.58) 10.07
. 1
1
15 mg 1
boulenger (2013) - : -7.14 (-7.75, -6.53) 9.86
mahableshwarkar (2014) . -1.71 (.00, -1.41)  10.06
Subtotal (I-squared =99.6%, p= 0.000) _ T/ -4.42 (-9.74,0.90  19.93
0
. 1
1
20mg 1
boulenger (2013) —— : -9.21 (-9.97,-8.45) 9.72
mahableshwarkar (2014) + -3.20 (-3.58, -2.82) 10.02
Subtotal (-squared =99.5%, p= 0.000)=—=—"—_____ T 6.20 (-12.08, -0.31) 19.74
1
. 1
Overall (I-squared = 99.3%, p= 0.000) <> -3.29 (4.47,-2.10) 100.00
1
NOTE: Weights are from random effects analysis !
T 1
-12.1 0 12.1
vortioxetine placebo
(@
Study %
D SMD (95% Cl) Weight
‘
baldwin (2012) ! - -2.45(-2.76, -2.15) 20.21
i
1
katona (2012) —= ! -8.89 (-9.65, -8.13) 19.89
i
|
boulenger (2013) * H -12.36 (-13.37, -11.35) 19.61
‘
1
mahableshwarkar (2013) ! - -353(-3.90, -3.17) 20.18
‘
mahableshwarkar (2014) V- -4.74 (-5.24, -4.25) 20.11
1
Overall (I-squared = 99.3%, p = 0.000) <> -6.35(-8.84, -3.87) 100.00
|
1
‘
|
NOTE: Weights are from random effects analysis :
T ! T
-13.4 0 13.4
doluxetine placebo
(b)

Figure 2. Forest plot of Standardized Mean Differences (SMD) and 95% confidence intervals (Cls) of change from baseline
in the Montgomery-Asberg Depression Rating Scale (MADRS Vortioxetine (a) and Duloxetine 60 mg (b) compared to pla-
cebo in the included studies.
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Egger's publication bias plot
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standardized effect
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Figure 3. Egger’s funnel plot for publication bias.

headache and nausea. This meta-analysis showed that vortioxetine more easily induced nausea when compared
with placebo, but there were no significant differences among the other five common side effects. Results also
showed the common adverse effects of duloxetine 60 mg compared to placebo more commonly induced dry
mouth, dizziness, fatigue and nausea. It seems that the effectiveness of the Vortioxetine and Duloxetine 60 mg in
particular improves disease symptoms of major depressive disorder. Of course, the consequences of the im-
provement are measured in the Vortioxetine. The choice of vortioxetine or duloxetine 60 mg by a physician for
the treatment of major depressive disorder and illness depends on the conditions and characteristics of the patient.

Considering the number of studies in this meta-analysis, we can say Vortioxetine drug is effective in the
treatment of depression, but more studies to be done if in the future. And this drug, compared with other drugs
that are currently used to treat depression, can be a better judgment about the effectiveness of the drug.

There are at least six limitations to this systematic review: 1. All included studies were supported by the Ta-
keda company, Ltd., as part of a joint clinical development program with H. Lundbeck, which may have influ-
enced the results; 2. Due to the limited number of the published and unpublished studies, we did not analyze the
efficacy and safety of different doses of vortioxetine in the treatment of major depressive disorder; 3. The inclu-
sion of patients was only during the acute phase (8 weeks), which did not enable us to analyze finding the long-
term efficacy and safety of vortioxetine and douloxetine 60 mg in treating major depressive disorder; 4. All in-
cluded studies in meta-analysis did not include the efficacy and adverse effects based on sex and we could not
evaluate gender differences; 5. Primary meta-analyses had significant heterogeneity; this was resolved by sub-
group studies by racial composition; 6. Additional large-scale and well-designed studies are needed to determine
the optimal dose, the most appropriate treatment group, and the efficacy and safety of vortioxetine combined
with other antidepressants in treatment of major depressive disorder. However, major depressive disorder (MDD)
is frequently associated with heart diseases [27], diabetes [28], stroke, pregnancy, and the postpartum period [29]
[30]. Vortioxetine should also benefit the physical state of these patients.

5. Conclusion

We find that Vortioxetine and Duloxetine 60 mg are significantly more effective than placebo for acute treat-
ment of major depressive disorder (MDD). Vortioxetine also appears to be effective for treating symptoms of
major depressive disorder. Some researchers’ suggestions concerning the place of vortioxetine treatment for
adults with major depressive disorder are provided.
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