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INTRODUCTION 

Second-generation antidepressants dominate the medical management of major depressive 

disorder (MDD) and generalized anxiety disorder (GAD). They include selective serotonin 

reuptake inhibitors (citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, 

vilazodone, vortioxetine), serotonin and norepinephrine reuptake inhibitors (duloxetine, 

desvenlafaxine, levomilnacipran, venlafaxine), and drugs that affect other neurotransmitters 

(bupropion, mirtazapine, nefazodone). With the exception of fluvoxamine, which is approved 

only for the treatment of obsessive-compulsive disorder, all of the second-generation 

antidepressants are approved for the treatment of MDD. Currently, only duloxetine, 

escitalopram, paroxetine, and venlafaxine are approved for the treatment of GAD. 

Scope and Key Questions 

The purpose of this targeted review is to summarize comparative data on the efficacy, 

effectiveness, tolerability, and safety of levomilnacipran, vilazodone, and vortioxetine compared 

with one another and with other second-generation antidepressants.  

The participating organizations approved the following key questions to guide this 

review: 

1. For outpatients with major depressive disorder or generalized anxiety disorder: do

levomilnacipran, vilazodone, or vortioxetine differ in efficacy or effectiveness

compared with other second-generation antidepressants?

2. For outpatients with major depressive disorder or generalized anxiety disorder: do

levomilnacipran, vilazodone, or vortioxetine differ in harms compared with other

second-generation antidepressants?

3. Are there subgroups of patients based on demographics (age, racial groups, socio-

demographic factors, and sex), other medications, or comorbidities for which one

drug (levomilnacipran, vilazodone, or vortioxetine) is more effective or associated

with fewer adverse events than another?

METHODS 

We followed the methods for systematic reviews outlined in the DERP Methods Manual, 

including for example, dual review of all decisions. See 

http://www.ohsu.edu/xd/research/centers-institutes/evidence-based-policy-

center/derp/documents/methods.cfm.  

Literature Search 

We searched multiple electronic databases through the third week of September 2016. We 

conducted hand-searches of reference lists and reviewed dossiers of published and unpublished 

information submitted by pharmaceutical companies. 
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Data Synthesis 
 
We conducted meta-analyses of outcomes of interest if a sufficient number of studies were 

homogeneous enough that combining their results could be justified. In addition, we conducted 

network meta-analyses on response to treatment for MDD with a random effects multivariate 

approach using restricted maximum likelihood methods. 

 
RESULTS 
 

Overview 
 

Literature searches identified 4,744 citations. We received dossiers from 1 pharmaceutical 

manufacturer, Takeda Pharmaceuticals U.S.A., Inc. We ultimately included 23 publications, 

representing 7 unique head-to-head trial and 16 placebo- or active-controlled trials that we 

included for network meta-analyses. 

Key Question 1  

 We did not find eligible studies for most direct comparisons of levomilnacipran, 

vilazodone, or vortioxetine with one another or with other second-generation 

antidepressants for the treatment of MDD or GAD. 

 For all comparisons, no eligible evidence was available on quality of life, 

hospitalizations, time to onset of efficacy, and prevention of relapse and recurrence. 

 Results of network meta-analyses, overall, rendered similar response rates between 

levomilnacipran, vilazodone, or vortioxetine and other second-generation antidepressants 

(network meta-analysis, low or insufficient strength of evidence). 

 A single trial reported similar response rates between vilazodone and citalopram for the 

treatment of MDD (1 RCT, moderate strength of evidence). 

 Results of two trials comparing directly vortioxetine and duloxetine for the treatment of 

MDD were conflicting on response to treatment. Network meta-analysis indicated similar 

response rates (2 RCTs, network meta-analysis, low strength of evidence). Remission 

rates were similar after 8 weeks of treatment (2 RCTs, 30.3% vs. 33.7% [data from larger 

of the 2 RCTs]; relative risk [RR] 0.90, 95% CI 0.67 to 1.19 [self-calculated]; moderate 

strength of evidence). Improvements in functional capacity were also similar. (1 RCT, 

low strength of evidence). 

 Vortioxetine and venlafaxine XR led to similar response and remission rates after 6 

weeks of treatment in patients with severe MDD (1 RCT and network meta-analysis; 

response: 69.0% vs. 72.0%; RR 0.98, 95% CI 0.82 to 1.16; remission, 1 RCT: 45.0% vs. 

46.0%; RR 0.98, 95% CI 0.73 to 1.31; both moderate strength of evidence). 

 Based on a single trial, vortioxetine led to numerically lower response and remission rates 

than duloxetine after 8 weeks of treatment for GAD. Differences in treatment effects, 

however, did not reach statistical significance (1 RCT, low strength of evidence). 

Key Question 2  

 One study provided data on harms comparing vilazodone with citalopram. Three trials 

reported data on vortioxetine compared with duloxetine; one trial compared vortioxetine 
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with venlafaxine XR. Four studies included patients with MDD; one study, patients with 

GAD. 

 We did not find any eligible trials comparing levomilnacipran with other second-

generation antidepressants. 

 Vortioxetine led to similar risks of overall adverse events as duloxetine (3 RCTs, 72.4% 

vs. 71.8%; RR 0.97, 95% CI 0.91 to 1.04; high strength of evidence) and venlafaxine XR 

(1 RCT, 74.0% vs. 75.0%; RR 0.98; 95% CI 0.84 to 1.15 [self-calculated]; moderate 

strength of evidence) after 8 and 6 weeks of treatment, respectively. 

 Overall discontinuation rates were similar between vortioxetine and duloxetine (3 RCTs; 

strength of evidence not rated), and vortioxetine and venlafaxine XR (1 RCT; strength of 

evidence not rated). 

 Rates of discontinuation because of adverse events were similar between patients on 

vortioxetine and duloxetine (3 RCTs, low strength of evidence) but numerically lower in 

patients treated with vortioxetine than venlafaxine XR (1 RCT; low strength of evidence). 

 Risks for most specific adverse events (e.g., constipation, diarrhea, nausea, vomiting) 

were statistically not significantly different between patients treated with vortioxetine or 

duloxetine (2 or 3 RCTs, depending on adverse event; strength of evidence not rated). 

Likewise, risks for specific adverse events were similar between vortioxetine and 

venlafaxine XR (1 RCT, strength of evidence not rated). 

 Vortioxetine led to statistically significantly lower rates of sexual dysfunction (2 

RCT, 24.7% vs. 45.9% [data from larger of the 2 RCTs]; RR 0.54, 95% CI 0.34 to 

0.85 [self-calculated]) and somnolence (1 RCT, 5.1% vs. 12.3%; RR 0.42; 95% CI 

0.19 to 0.92 [self-calculated]) than duloxetine (strength of evidence not rated). 

 Serious adverse events were rare and statistically not significantly different between 

vortioxetine and duloxetine (3 RCTs; low strength of evidence) or venlafaxine XR (1 

RCT; low strength of evidence). 

Key Question 3 

 We did not find any eligible evidence to address this key question. 

 

LIMITATIONS 
 

Methodological limitations of the review within the defined scope include the exclusion of 

studies published in languages other than English. Due to the lack of head-to-head trials, we 

often had to rely on network meta-analyses to estimate the comparative effectiveness of 

interventions of interest for the treatment of MDD. For GAD, we were not able to conduct 

network meta-analyses because of a lack of data. Finally, publication bias and selective outcome 

reporting are always potential limitations. 

 
CONCLUSIONS 
 

The available evidence indicates no substantial differences in efficacy of levomilnacipran, 

vilazodone, and vortioxetine compared with one another or other second-generation 

antidepressants for the treatment of MDD. For GAD, a single trial reported numerically lower 

response and remission rates for vortioxetine than duloxetine; vortioxetine is currently not 
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approved for the treatment of generalized anxiety disorder. The strength of evidence for these 

findings varies from moderate to low. In a few instances it is insufficient. No conclusions can be 

drawn about the comparative effectiveness with other drugs of interest for the treatment of 

generalized anxiety disorder. 

Some differences in specific adverse events appear to exist which might influence the 

choice of a drug for a specific patient. Due to the dearth of head-to-head studies, the strength of 

evidence for most of these findings, however, is low. No conclusions can be drawn about 

differences in effectiveness or risk of harm in subgroups. 
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