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ARTICLE INFO ABSTRACT

The guide recommends SSRI and SNRI drugs as first-line treatments for generalized anxiety disorder (GAD).
Therefore, we aimed to update the evidence using network meta-analysis by comparing the efficacy and ac-
ceptability of first-line drugs. The relevant electronic databases were searched for placebo-controlled and head-
to-head trials of 11 drugs used for the acute treatment of adults with GAD from 1980 up to January 1, 2019. Data
on demographics, clinical, and treatment information were extracted from each eligible study. The primary
outcomes were efficacy (quantified as the change in the total score on the Hamilton Anxiety Scale from baseline)
and acceptability (quantified as treatment discontinuations due to any cause). Overall, the data on 41 RCTs were
sufficient or appropriate for inclusion. In terms of efficacy, all of the drugs except fluoxetine and vortioxetine
were more effective than placebo, with the weighted mean difference of the Hamilton Anxiety Scale score
ranging between —3.2 (95% credible interval [CrI] = —4.2 to —2.2) for escitalopram and —1-8 (95%
Crl = —3.1 to —0.55) for vilazodone. For acceptability, only vilazodone (OR = 1.7, 95% CrI = 1.1 to 2.7) were
worse than placebo, others did not show significant differences from placebo. In head-to-head comparisons,
vortioxetine showed better acceptability and tolerability but worse efficacy and response rate. In conclusion,
most drugs are more effective than placebo, and there are few significant differences between the active drugs
and placebo on acceptability. Overall, duloxetine and escitalopram showed better efficacy while vortioxetine
showed better acceptability.
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1. Introduction

Generalized anxiety disorder (GAD) is the most common anxiety
disorder. GAD patients often present with excessive and persistent in-
explicable tensions and fears with a lack of specific objects and specific
content. This presentation is accompanied by symptoms of hyper-
activity of somatic and autonomic nerves that severely affects their
ability to work and study, and makes the patients experience pain and a
lack of control (Craske and Stein, 2016). This disease has serious eco-
nomic and social burdens globally.

Drugs are still the main clinical treatment method for GAD. The
guide recommends SSRI and SNRI drugs as first-line treatments for

GAD, but there seems to be a lack of evidence for the clinician to choose
which drug. Many head-to-head randomized controlled trials (RCTs)
reported in the literature have investigated the efficacy of different
drugs for the treatment of GAD, but the efficacy of these first-line drugs
needs to be evaluated systematically (Gomez et al., 2018).

There are two articles which systematically reviewed the efficacy of
anxiolytic drugs, which included all mechanistic drugs (Baldwin et al.,
2011; Slee et al., 2019). Different from these two articles, we only
compare the common first-line treatment drugs of GAD, which con-
tained SSRIs (fluoxetine, paroxetine, sertraline, fluvoxamine, citalo-
pram and escitalopram) and SNRIs (duloxetine and venlafaxine). In
addition, some new drugs have subsequently been applied in the

* Corresponding author. Department of Psychiatry; Clinical Research center for Mental Disease of Shaanxi Province; Center for Brain Science, The First Affiliated

Hospital of Xi'an Jiaotong University, Xi'an, Shaanxi, 710061, China.
** Corresponding author.

E-mail addresses: 1ujun2006@xjtu.edu.cn (J. Lyu), maxiancang@163.com (X. Ma).

https://doi.org/10.1016/j.jpsychires.2019.08.009

Received 5 July 2019; Received in revised form 13 August 2019; Accepted 16 August 2019

0022-3956/ © 2019 Elsevier Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/00223956
https://www.elsevier.com/locate/jpsychires
https://doi.org/10.1016/j.jpsychires.2019.08.009
https://doi.org/10.1016/j.jpsychires.2019.08.009
mailto:lujun2006@xjtu.edu.cn
mailto:maxiancang@163.com
https://doi.org/10.1016/j.jpsychires.2019.08.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpsychires.2019.08.009&domain=pdf

H. He, et al.

treatment of GAD: vilazodone in January 2011 (Zareifopoulos and
Dylja, 2017), levomilnacipran in July 2013 (Blier et al., 2017), vor-
tioxetine in September 2013 (Christensen et al., 2017). These drugs
have other antidepressant mechanisms as well as the mechanisms of
SSRIs or SNRIs, and their therapeutic effects may be significantly better
than other drugs, which also needed to be assessed systematically.
The present study performed a network meta-analysis of fluoxetine,
paroxetine, sertraline, fluvoxamine, citalopram, escitalopram, dulox-
etine, venlafaxine, vilazodone, levomilnacipran, and vortioxetine. All of
the RCTs for treating GAD with one or more of these drugs were sear-
ched. The aim of this study was to comprehensively combine evidence
from direct and indirect comparisons and identify the most advanta-
geous drug for GAD from the perspectives of both efficacy and safety.

2. Methods
2.1. Study selection

The entire MEDLINE, EMBASE, Cochrane Central Register of
Controlled Trials, PsycINFO, SCI (Science Citation Index),
ClinicalTrials.gov, —Current Controlled Trials, World Health
Organization IRIS (Institutional Repository for Information Sharing),
and ISRCTN Registry databases were searched from 1980 up to January
1, 2019 to identify studies relevant to the efficacy and acceptability of
11 drugs in GAD treatment. We used both a free-text words search
strategy and a Medical Subject Headings (MeSH) words search strategy.
The free-text search terms were ((“anxiety [ti ab]” OR “generalized adj
anxiety adj disorder” OR “generalized adj anxiety adj disorder” OR
“GAD” OR “HAM-A”) AND (“randomized controlled trial [pt]” OR
“controlled clinical trial [pt]” OR “randomized [ti ab]” OR “placebo [ti
ab]” OR “drug therapy [sh]” OR “randomly [ti ab]” OR “trial [ti ab]”
OR “groups [ti ab]”)) combined with a list of all included drugs (re-
stricted to titles and Abstracts). The MeSH word search terms were
(“anxiety disorder” AND (“clinical trial [Publication Type]” OR “clin-
ical trials as topic” OR “controlled clinical trial [Publication Type]” OR
“clinical trial, phase IV [Publication Type]” OR “clinical trial, phase III
[Publication Type]” OR “clinical trial, phase II [Publication Type]” OR
“pragmatic clinical trial [Publication Type]” OR “randomized con-
trolled trial [Publication Type]” OR “pragmatic clinical trials as topic”))
combined with a list MeSH words of all the included drugs. The species
was limited to humans and the language to English. The reference lists
of identified systematic reviews, meta-analysis, and pooled analysis
were reviewed to identify further studies.

2.2. Inclusion criteria

The process of article screening involved conducting initial
screening based on topics and abstracts to select RCTs and reviews that
may be relevant to the topic, downloading the full text for secondary
screening, and then finally reading the review to check for missing
articles.

Two researchers independently conducted article retrieval and
screening. If both of them considered that an article did not meet the
inclusion criteria, the article was excluded. If there was disagreement
between these two people, they could either resolve this by negotiation
or obtain the judgment of a third person. The screening was performed
according to the literature inclusion criteria described below.

2.2.1. Type of study

Randomized parallel controlled studies were included, while
crossover quasi-RCTs were excluded. The included RCTs must have
researched a treatment for the acute phase of GAD, and literature re-
searching relapses, changing to other drugs, or combination therapy
was excluded.
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2.2.2. Types of participants

Patients aged 18 years or older, of either sex, and with a primary
diagnosis of GAD based on international diagnostic criteria such as
Diagnostic and Statistical Manual of Mental Disorders (DSM)-III, DSM-
IV, DSM-V, International Classification of Diseases (ICD)-9, and ICD-10
were included. A concurrent other psychiatric disorder was not con-
sidered an exclusion criterion. Studies including patients with other
concurrent organic diseases, alcohol addiction or substance abuse were
excluded. For a study including multiple types of anxiety disorder (e.g.,
panic disorder or social disorder) in the population, if information
about the GAD population could be obtained, only the GAD population
was included; in other situations the study was excluded.

2.2.3. Interventions

The intervention group included one or more of the following drugs:
fluoxetine, paroxetine, sertraline, fluvoxamine, citalopram, escitalo-
pram, duloxetine and venlafaxine, vilazodone, levomilnacipran, and
vortioxetine. The control group was another of the above drugs or
placebo. Studies that included only one drug (even at different dosages
or with different formulations) were excluded.

2.2.4. Evaluation scale

The Hamilton Anxiety Scale (HAMA) was used to evaluate im-
provements in anxiety, and so literature that did not use this scale was
rejected.

2.2.5. Length of RCT

The included RCTs needed to be = 4 weeks long. We defined acute
treatment as 8 weeks of treatment for both the efficacy and accept-
ability analyses. If 8-week data were not available, we used data from
between 4 and 12 weeks, with preference given to the time point given
in the original study as the study endpoint.

2.2.6. Analysis sample

For secondary research that was based on a sample that had also
been used in one or more other RCTs, we only included the original
RCT. The intention-to-treat (ITT) population was prioritized in the ef-
ficacy analysis. The ITT population was defined as receiving drug
therapy and having at least one outcome assessment. If an ITT popu-
lation was not reported on, the safety population was used as the second
choice. The safety population was defined as the population treated
with the medication. The safety population was the first choice for the
acceptability analysis, and randomized populations were used if the
safety population was not reported.

2.3. Data extraction

The following basic information was extracted from the included
studies according to a table set up in advance using an electronic data
capture system: first author, publication year, diagnostic criteria,
sample size, age distribution, sex ratio, main inclusion criteria, regis-
tration information, sponsorship information, primary outcomes, length
of RCT, analysis population, population setting, conducted sites, inter-
vention drug, control drug, sample sizes of the intervention and control
groups, changes in HAMA scores (mean = SD values), response rate,
remission rate, safety population, the number of people who withdrew
from the RCT (at 4-12 weeks) for any reason, and the number of people
who withdrew from the RCT (at 4-12 weeks) due to adverse reactions.

2.4. Quality assessment

The methodological quality assessment of the included studies was
based on the Cochrane Collaboration's tool in Review Manager
Software, which comprises the following seven items: randomization
method, concealment of allocation, blinding of outcome assessors,
blinding of study personnel and participants, incomplete outcome data,
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selective outcome reporting, and other sources of bias. The bias risk of
each item was divided into three categories: low, unclear, and high. The
study quality was divided into three levels from high to low: low-risk
studies had no high-risk items and fewer than three items of unclear
risk, medium-risk studies had one high-risk item or more than four
items of unclear risk, and high-risk studies covered all other situations
(Cipriani et al., 2018).

2.5. Outcomes

The primary outcomes of this meta-analysis were the efficacy and
acceptability of the analyzed drugs. The efficacy measure was the
change in HAMA score from baseline. If the mean difference was not
provided, we attempted to obtain this using one of the following
methods: calculating it from HAMA scores at baseline and post-treat-
ment, asking the original author for the data, or estimating it from the
figures in the article. If the SD was not provided, one of the following
determination methods was chosen: asking the original author for the
data; using the data in other meta-analysis; using the largest SD for the
same medication. Acceptability was quantified based on treatment
discontinuation, which was measured as the proportion of patients who
withdrew for any reason from the safety population. Randomized po-
pulations were used if the safety population was not available.

The secondary outcomes were the response rate and tolerability.
The response rate was measured as the total number of patients whose
total score on HAMA reduced by = 50%. The tolerability was measured
as the proportion of patients who dropped out early from the safety
population due to adverse events. Randomized populations were used if
the safety population was not available.

2.6. Dosage selection

We included only study arms that randomized patients to drugs
within the licensed dosage. Both fixed-dosage and flexible-dosage de-
signs were allowed. A drug should be applied at the maximum dosage
recommended in the usage guideline when assessing if it is clinically
effective. Moreover, early increases in drug dosage can benefit patients
earlier, and recent studies have shown that early improvement of
symptoms may predict positive symptomatic outcomes (Habert et al.,
2016; Kudlow et al., 2012). Therefore, when the same drug was ad-
ministered in a study at different fixed dosages, the effect when it was
applied at the maximum dosage in the recommended guideline was
assessed. When a positive control drug was reported in the literature, a
dosage comparable to that of the positive control drug was selected for
the experimental drug. For example, when a positive control drug was
applied at a high dosage, the comparison experimental group also ap-
plied it at a high dosage. The dosage used in efficacy analysis was the
same as that used in other analyses of primary and secondary outcomes.

2.7. Data analysis

We first generated descriptive statistics for the trial design and the
study population characteristics across all eligible trials, including
comparative drug, clinical, and methodological characteristics such as
the year of publication, age distribution of the population, severity of
disease, sponsorship, and clinical settings.

A meta-analysis of pairwise comparisons was performed using
STATA software. For each pairwise comparison, the weighted mean
difference (WMD) was calculated as the effect size of the mean change
from baseline of the HAMA score, and the odds ratio (OR) was calcu-
lated as the effect size for dichotomous outcomes such as acceptability,
response rate, and tolerability. A probability value of P < 0.05 was
considered to indicate a significant difference. A pooled analysis was
conducted using a random-effects model with the assumption that dif-
ferent studies have different treatment effects. The presence of het-
erogeneity was assessed using Cochran's Q-statistic and quantified using
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the I? statistic. A P value for Cochran's Q-statistic of < 0.1 or an I value
above 50% indicates the presence of a very high degree of hetero-
geneity.

The network meta-analysis was performed using the GeMTC
package of R and JAGS (Just Another Gibbs Sampler) software in
combination. The model calculations based on Bayesian theory were
performed using the rjags package in JAGS, with n. adapt = 5000 and
n. iter = 20000. Convergence was checked by running multiple chains
and monitoring their mixing using the Brooks-Gelman-Rubin diag-
nostic. We also used that model to draw forest plots and ranking maps
and perform consistency and heterogeneity tests.

We used STATA software to analyze inconsistency, publication bias
and draw network diagrams. Consistency in network meta-analysis
refers to the similarity between direct and indirect comparison results.
So we compared results from the direct and indirect comparisons to
analysis inconsistency. In addition, loop inconsistency refers to an in-
consistency test based on a variety of measures that constitute a “ring”,
and is generally considered to be the basis for inconsistency. We
therefore also analyze loop inconsistency (Higgins et al., 2012). Pub-
lication bias was evaluated using funnel plots. A comparison-adjusted
funnel plot involves applying the classical funnel graph extension to
network meta-analysis. It is necessary to calculate the study effect es-
timators for different comparisons in order to evaluate whether there
are small-sample effects in the intervention network (Chaimani and
Salanti, 2012). The horizontal axis of the graph indicates the difference
between the effect of one paired comparison in a study and the com-
bined effect of many similar comparisons, while the vertical axis nor-
mally shows the standard error of the effect size. Comparison-adjusted
funnel plots will be symmetrical about the zero line if no small-sample
effects are present.

3. Results
3.1. Study selection process and overview of the study characteristics

Fig. 1 shows the literature screening process. In total, 41 full articles
met the inclusion criteria. The basic information for the 41 articles is
listed in Table 1. These researches involved 15739 patients with GAD
who were randomly assigned to receive 8 active drugs (duloxetine,
venlafaxine, escitalopram, fluoxetine, paroxetine, sertraline, vilazodone
and vortioxetine) or placebo. The mean study sample size was 384, the
mean age of the patients was 41.83 years, and the proportion of women

14824 Records identified in the 8 electronic
databases and 1 registration site

v

6618 records left after
excluding duplicate records

6466 records excluded after
reading title and abstract

v

152 potentially eligible articles were
retrieved in full text

111 records excluded after reading full text:
67 records’ researched content does not
meet requirements; 16 did research target
drug; 14 duplicate records;5 were not
RCTs;6 were abstracts or comments;3 did
not provided data

\4

41 full articles met the
inclusion criteria

Fig. 1. Flow chat of study selection.
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Fig. 2. Network meta-analysis of eligible comparisons for efficacy (A) and acceptability (B).
Width of the lines is proportional to the number of trials comparing every pair of treatments. Size of every circle is proportional to the number of randomly assigned
participants. PLAC, placebo; DULO, duloxetine; ESCI, escitalopram; FLUO, fluoxetine; PARO, paroxetine; SERT, sertraline; VENL, venlafaxine; VILA, vilazodone;

VORT, vortioxetine.

was 64.4%. GAD was diagnosed based on DSM-IV or DSM-IV-TR. Most
(87.8%) had a multicenter design. The response rate was 49.4%. The
proportion of patients who withdrew for any reason from the safety
population was 25%, while 8.3% dropped out early due to adverse
events. Pharmaceutical companies funded 37 (90.2%) of the 41 studies.
Supplementary Fig. S1 showed the result of the quality assessment. The
risk of bias was high, moderate, and low in 15 (36.6%), 7 (17.1%), and
19 (46.3%) of the 41 RCTs, respectively.

3.2. Network meta-analysis

Fig. 2 shows the network of eligible comparisons for efficacy and
acceptability. Each of the active drugs was included in at least one
placebo-controlled trial. Vilazodone was not directly compared with
another active drug in the network. Supplementary Table S1 provides
detailed results of pairwise meta-analyses of primary outcomes. Except
vortioxetine, all drugs show better efficacy than placebo. While for
acceptability, vilazodone and paroxetine were worse than placebo,
others were not significantly different from placebo. Fig. 3 shows the
results of the network meta-analysis for the primary and secondary
outcomes. In terms of efficacy (covering 37 RCTs involving 10302 pa-
tients), all of the drugs except fluoxetine and vortioxetine were more
effective than placebo, with the weighted mean difference ranging
between —3.2 (95% credible interval [CrI] = —4.2 to —2.2) for esci-
talopram and —1.8 (95% Crl = —3.1 to —0.55) for vilazodone. For
acceptability (covering 34 RCTs involving 10342 patients), only vila-
zodone (OR = 1.7, 95% Crl = 1.1 to 2.7) were worse than placebo,
others did not show significant differences from placebo.

For the response rate (covering 33 RCTs involving 9284 patients),
all of the drugs except fluoxetine and vortioxetine showing a higher
response rate than placebo, with OR ranging between 2.2 (95%
Crl = 1.8 to 2.8) for venlafaxine and 1.6 (95% CrI = 1.1 to 2.4) for
paroxetine. In terms of dropouts due to adverse events, all of the drugs
except vortioxetine, sertraline and fluoxetine were associated with
higher withdrawal rates than placebo, with OR ranging between 3.8
(95% CrI = 2.1 to 7.3) for vilazodone and 1.9 (95% CrI = 1.3 to 3.1)
for escitalopram.

27

3.3. Head-to-head comparisons

We also performed head-to-head comparisons of the primary out-
come for the 8 active drugs; the results are shown in Table 2. For ef-
ficacy, venlafaxine, escitalopram and duloxetine were more effective
than vortioxetine (WMD ranging between —2.2 and —1.8). For ac-
ceptability, vortioxetine (OR = 0.51, 95% CrI = 0.29 to 0.9) and esci-
talopram (OR = 0.58, 95% CrI = 0.34 to 0.98) showed better accept-
ability than vilazodone.

3.4. Inconsistency

The results from the direct and indirect comparisons of efficacy
were consistent for sertraline vs. placebo, escitalopram vs. placebo,
paroxetine vs. placebo, paroxetine vs. sertraline, duloxetine vs. venla-
faxine, paroxetine vs. venlafaxine, duloxetine vs. vortioxetine, parox-
etine vs. escitalopram and venlafaxine vs. placebo. No inconsistency
was found. Six closed loops were produced, and there was no incon-
sistent loop.

The results from the direct and indirect comparisons of acceptability
were consistent for sertraline vs. placebo, venlafaxine vs. placebo,
paroxetine vs. placebo, paroxetine vs. sertraline, duloxetine vs. venla-
faxine, paroxetine vs. venlafaxine, duloxetine vs. vortioxetine, venla-
faxine vs. escitalopram and paroxetine vs. escitalopram. No incon-
sistency was found. Eight loops were produced, and there was no
inconsistent loop.

Regarding the secondary outcomes, the results from the direct and
indirect comparisons of the response rate and tolerability were con-
sistent and there are no inconsistent loop (Supplementary Fig. S2).

3.5. Publication bias

We used funnel and comparison-adjusted funnel plots to evaluate
publication bias and the small-sample effect. The funnel plots and
comparison-adjusted funnel plots for efficacy and acceptability are
shown in Fig. 4. For efficacy, it can be seen from the figure that the
funnel plot is roughly symmetrical, and there do not appear to be any
studies with small samples on the left-hand side of the zero line in the
comparison-adjusted funnel plot, indicating the absence of obvious
publication bias; however, a small-sample effect might still have been
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Odds Ratio (95% Crl)
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DULO —O0— 3.1(2.1,45)
ESCI —0— 1.9(1.3,3.1)
FLUO 1.1(0.13,6.3)
PARO == 23(14,3.7)
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Fig. 3. Forest plots of network meta-analysis of all trials for efficacy (A), acceptability (B), response rate (C) and tolerability (D).
Antianxiety drugs were compared with placebo, which was the reference compound. OR = odds ratio. CrI = credible interval. PLAC, placebo; DULO, duloxetine;
ESCI, escitalopram; FLUO, fluoxetine; PARO, paroxetine; SERT, sertraline; VENL, venlafaxine; VILA, vilazodone; VORT, vortioxetine.

Table 2
Results of head-to-head comparison.
VILA DULO VORT PARO ESCI VENL SERT FLUO

VILA 0.71 (0.43-1.2) 0.51(0.29-0.9) 0.75 (0.44-1.3) 0.58(0.34-0.98) 0.63 (0.39-1) 0.56 (0.29-1.1) 0.87 (0.27-2.6)
DULO —1.2 (-2.8-0.28) 0.72 (0.46-1.1) 1.1 (0.69-1.7) 0.82 (0.53-1.3) 0.88 (0.63-1.2) 0.79 (0.45-1.4) 1.2 (0.4-3.6)
VORT 0.77 (-0.94-2.5) 2(0.64-3.4) 1.5 (0.89-2.4) 1.1 (0.69-1.8) 1.2 (0.79-1.9) 1.1 (0.59-2.1) 1.7 (0.54-5.2)
PARO —0.51 (-2-0.96) 0.74 (-0.49-1.9) —1.3 (-2.7-0.15) 0.77 (0.5-1.2) 0.83 (0.56-1.2) 0.74 (0.42-1.3) 1.1 (0.36-3.4)
ESCI —1.4 (-3-0.19) —0.13 (-1.5-1.2) —2.2(-3.7-0.64) —0.87 (-2.1-0.26) 1.1 (0.74-1.6) 0.96 (0.54-1.7) 1.5 (0.48-4.5)
VENL -1 (-2.6-0.46) 0.23 (0.93-1.4) —1.8(-3.2-0.37) —0.51 (-1.6-0.59) 0.36 (-0.92-1.7) 0.89 (0.51-1.5) 1.4 (0.46-3.9)
SERT —0.74 (-2.7-1.1) 0.5 (-1.2-2.2) —1.5 (-3.4-0.33) —0.24 (-1.8-1.4) 0.64 (-1.1-2.4) 0.28 (-1.4-1.9) 1.5 (0.47-4.9)
FLUO —0.89 (-4.8-3) 0.35 (-3.4-4.2) -1.7 (-5.5-2.2) —0.39 (-4.2-3.4) 0.5 (-3.3-4.4) 0.13 (-3.5-3.9) —0.17 (-4.1-3.8)

DULO, duloxetine; ESCI, Escitalopram; FLUO, Fluoxetine; PARO, paroxetine; SERT, sertraline; VENL, venlafaxine; VILA, Vilazodone; VORT, vortioxetine.

present. No obvious publication bias or small-sample effect was found
for acceptability. The funnel plots for response rate and tolerability are
shown in Supplementary Fig. S3. There was no obvious publication
bias, but a small-sample effect was present for the response rate.

4. Discussion

The present study found that most drugs show superior efficacy to
placebo but without an improvement in acceptability. In addition, the
head-to-head comparisons revealed that venlafaxine, escitalopram and
duloxetine were more efficacious than vortioxetine. Vortioxetine and
escitalopram showed better acceptability than vilazodone. We also
found that sertraline it was well tolerated although it was not as ef-
fective as venlafaxine, escitalopram or duloxetine. These results may be
help to inform patients, physicians, guideline developers, and policy
makers on the relative merits of the different first-line treatment drug
on GAD.

The effect size for efficacy was generally negative since it was cal-
culated as the mean change in the HAMA total score determined as the
final value after treatment minus the baseline value. The effect size for
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acceptability/tolerability was the ratio of the number of people in the
safety population who dropped out due to various reasons/adverse
reactions, and a smaller value represents better acceptability/toler-
ability. This study strictly limited the inclusion criteria and ensured
transferability between comparisons. In addition, consistency was the
primary method for identifying the accuracy and reliability of the
network meta-analysis (Higgins et al., 2012). The academic consensus
is that all external interference factors in a network meta-analysis will
impact the results obtained in direct and indirect comparisons. There-
fore, unlike a traditional meta-analysis, consistency in a network meta-
analysis refers to the similarity between the results from direct and
indirect comparisons. This study found no inconsistency in the results
from the direct and indirect comparisons, and no ring inconsistency was
found in all of outcomes. Overall, the consistency of the present net-
work meta-analysis was good and the results are reliable.

Most clinical guidelines recommend selective serotonin-reuptake
inhibitors SSRIs and serotonin/norepinephrine-reuptake inhibitors
(SNRIs) as the first-choice drugs for GAD. Among them, there is strong
evidence for the use of escitalopram and venlafaxine (Canadian
Psychiatric Association, 2006; Katzman et al., 2014). The result of this



H. He, et al.
9 /
7l B
/ \
/ \
/ N
o /
N e / \
>
= / \
g / p [
= ) ® \
1] /. ' 4 [ ] e ©
S ] ’,’ o ® Ol%%e N o
S e |e \
= / \
9] v ° ° N
° Z %
= /
g 24 v ° ° \
< / \
£ / <
& / \
/ \
/ \
o~ / \ ®
/ \
/ e \
T T T T T T
-4 -2 0 2 4 6
Effect size centred at comparison-specific pooled effect (yixy—myy)
@ DULOVsPLAC @ DULOvs VENL @® DULO vs VORT @ ESClvs PARO ® ESClvsPLAC @ FLUO vs PLAC
® FLUOVs VENL PARO vs PLAC @ PAROvs SERT ©® PAROvs VENL @ PLACvs SERT @ PLACVsVENL
© PLACVSVILA @ PLACvs VORT

Journal of Psychiatric Research 118 (2019) 21-30

B
=) 7
A RS
7 \
, \
[ / N
] 7 » N\
2 L (XJ \®e
g /,...r, «l® ao \
& 7y ©® ° N
[ 7 L2
[Pus v \
1} 3 ° \
S / N
£ un 4 7 N
@ o 72 \\
° 7 \
o // N
°
c 7 N
s 7 \
a 7 3
% \
v \
v \
v \
, \
T T T T T
=2 21 0 1 2

Effect size centred at comparison—specific pooled effect (yyy—myy)

@ DULO Vs VENL
FLUO vs VENL
PLAC Vs VILA

@ DULOVSVORT @ ESClvsPARO
@ PAROvs PLAC © PAROvs SERT
@ PLACVsVORT

® ESClvsPLAC
@ PAROvs VENL

@ ESClvs VENL
® PLACvs SERT

@ DULOVsPLAC
® FLUOVsPLAC
PLACvs VENL

Fig. 4. The funnel plots and comparison-adjusted funnel plots for efficacy (A) and acceptability (B).
PLAC, placebo; DULO, duloxetine; ESCI, escitalopram; FLUO, fluoxetine; PARO, paroxetine; SERT, sertraline; VENL, venlafaxine; VILA, vilazodone; VORT, vor-

tioxetine.

network meta-analysis are consistent with the results of the literature
that escitalopram and venlafaxine performed well in terms of efficacy,
with moderate acceptability. It is worth noting that we found that du-
loxetine also has a good effect, but its acceptability is not as good as
venlafaxine and escitalopram.

A lot of literature found that the new drug vortioxetine has a good
effect on the treatment of MDD. Our previous article also found that
10 mg/day vortioxetine might be optimal for the treatment of MDD (He
et al., 2018). Because the mechanism of action of this drug includes
SSRIs’ action mechanism, it may also be effective for GAD. Un-
fortunately, the results of the current studies are inconsistent. Bidzan
et al. found that the 5mg dose of vortioxetine was more effective and
safe in treating GAD than placebo (Bidzan et al., 2012), but some stu-
dies have found that any dose of vortioxetine does not differ from
placebo on efficacy in the treatment of GAD, although its tolerance may
be better (Mahableshwarkar et al., 2014a,b; Mahableshwarkar et al.,
2014a,b; Rothschild et al., 2012). Our results are similar in the latter
studies. In addition, Yee et al. found that vortioxetine has a better
therapeutic effect and tolerance to total anxiety disorder (Yee et al.,
2018), plus the results of vortioxetine in the treatment of other types of
anxiety (Liebowitz et al., 2017; Shah and Northcutt, 2018), we specu-
lated that this drug may have a certain effect on social phobia or panic
disorder.

There are several possible causes for the heterogeneity present in
the available research results. Firstly, this study did not exclude patients
with other psychiatric diseases comorbid with GAD. Comorbidity is
common in GAD, particularly depression and other anxiety disorders
(Sandelin et al., 2013), and so excluding these patients would eliminate
most of the literature and not meet the clinical inclusion criteria.
However, it is not possible to examine the effects of comorbid depres-
sion or other anxiety disorders on clinical outcomes. Secondly, the se-
verity of GAD patients in the included studies would have differed
somewhat (HAMA scores greater than 18-22). It has been shown pre-
viously that the severity of GAD affects the efficacy of drug treatment
(Butler, 1993). Thirdly, the drug dosages have not been consistent.
These factors should be fully considered when interpreting the results of
this study.

One limitation of this study is that unpublished data and newest
data were not included and analyzed. Secondly, early clinical trials
often have small samples, which can easily result in small-sample ef-
fects. Certain small-sample effects were present in our analyses of the
efficacy, response rate, and tolerability. Due to the small number of
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studies, this meta-analysis did not include a sensitivity analysis of
small-sample studies, which could have introduced bias, while another
limitation is the missing data. Although we conservatively estimated
the missing data (especially the SD values), the results might still have
been biased. In addition, most of the studies were funded by pharma-
ceutical companies, and hence the results may have been affected by
funding bias. We did not attempt to overcome this problem by including
unpublished studies, since we consider that they are more likely to have
design or data-reliability issues.

The results of this study indicate that common SSRIs and SNRIs can
be chosen to treat generalized anxiety disorder. There are differences in
the efficacy and acceptability profiles across these drugs, and the clin-
ician needs to choose the best drug according to the patient's specific
situation. Our finding may contribute a helpful perspective on making
these decisions.
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