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Abstract
Background: Nowadays, there are some randomized controlled trials (RCTs) to explore the effectiveness of drug therapy for
bipolar disorder with anxiety disorders. However, due to lack of sufficient data, there are currently no good treatment
recommendations. The purpose of this network meta-analysis is to compare the efficacy and safety of different drugs for bipolar
disorder complicated with anxiety disorders to provide evidence to support clinical practice and guidelines development.

Methods: A systematic literature search will be performed in the Cochrane Library, PubMed, EMBASE, and Web of Science from
inception to July 2020. RCTs that compared the efficacy and safety of different drugs for bipolar disorder complicated with anxiety
disorders will be included. Two reviewers will independently search and select the studies, extract the data, and assess the risk of
bias. We will assess the risk of bias of included RCTs using the Cochrane risk of bias tool. The WinBUGS 1.4.3 software will be used
to perform the network meta-analysis, and the result figures will be generated by STATA 15.0 software. In addition, we will use the
Grading of Recommendations Assessment, Development and Evaluation (GRADE) to assess the quality of evidence.

Results: This study will systematically compare the efficacy and safety of different drugs for bipolar disorder complicated with
anxiety disorders. The results of this network meta-analysis will be submitted to a peer-reviewed journal for publication.

Conclusion: Our study will provide evidence for the drug therapy of patients with bipolar disorder complicated with anxiety
disorders, and provide suggestions for clinical practice or guidelines.

INPLASY registration number: INPLASY202070132.

Abbreviations: BD = bipolar disorder, CGI-21 Anxiety = the Clinician Global Improvement - 21 Anxiety Scale, GAD = generalized
anxiety disorder, GRADE = Grading of Recommendations Assessment, Development and Evaluation, HAM-A = Hamilton Anxiety
Scale, NMA = network meta-analysis, NOS = nonspecific bipolar disorder, PICOS = participants, interventions, comparisons,
outcomes and study design, RCT = randomized controlled trial, RSESE = Rating Scale for Extrapyramidal Side Effects, SMD =
standard mean difference, SPS = Sheehan Panic Disorder Scale, UKU = Udvalg for Kliniske Undersogelser.
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1. Introduction

Bipolar disorder (BD) is a chronic and debilitating psychiatric
illness with both manic and depressive episodes. It is a disabling
mental illness with high morbidity and mortality.[1] And it has a
very heavy burden of illness, according to incomplete statistics,
the per capita annual cost of BD in the world ranges from $1904
to $33090.[2] If the patients have comorbidities, then the related
costs will be higher. Patients diagnosed with BD usually suffer
from one or more psychiatric diagnoses, of which anxiety
disorders are relatively common. According to statistics, 24% to
56% of patients with BD meet the criteria of one or more anxiety
disorders.[3,4] Anxiety disorder is the most prevalent psychiatric
disorder; it refers to a constant state of nervousness or episodic
panic.[5] Compared with patients without comorbid anxiety
disorders, patients with BD comorbid anxiety disorders have an
earlier age of illness onset and generally have more severe
symptoms,[6] higher incidence of mixed states, depressive
symptoms, suicidal ideation and, other psychosocial disorders.[7]

Although there are treatment options,[4] the limitations caused
by the lack of data have hindered the development of clear
treatment suggestions in the guidelines. Drug therapy plays an
important role in the treatment of BD with anxiety disorders.[8]

Several randomized controlled trials (RCTs) have explored the
effects of drug therapy for BD comorbid anxiety disorders, but
there are a wide variety of drugs involved and the quality of RCTs
is also jagged. To better provide evidence for the practice of
evidence-based medicine,[9] we conducted a network meta-
analysis (NMA) to screen out the best evidence of drug
treatment.[10]

NMA is an extension of traditional meta-analysis, which can
compare the efficacy of 3 or more interventions at the same
time.[11] It allows comparisons of more than 2 interventions in a
single, coherent analysis of all the relevant RCTs when multiple
studies are available; it can also be used to combine multiple
therapeutic effects and obtain an overall estimate of the effects in
the target population. The main advantage is that it can
quantitatively compare different measures for the treatment of
similar diseases, and rank interventions according to the effect of
a certain result index, and then choose the best treatment
plan.[12,13]

The purpose of this systematic review and NMA is to compare
the efficacy and safety of drugs in the treatment of patients with
BD complicated with anxiety disorders, to screen out the best
drug to provide a better basis for clinical practice and
psychological services based on health policies.
2. Methods

2.1. Eligibility criteria
2.1.1. Type of study. RCTs that compared the efficacy and
safety of different drugs for the treatment of patients with BD
complicated with anxiety disorders will be included. We will
include RCTs written in the English language.

2.1.2. Type of patients. Patients with BD complicated with
anxiety disorders who meet the following criteria: aged 18 to 65
years, bipolar I disorder, bipolar II disorder, or NOS (nonspecific
BD) diagnosed by DSM-IV criteria, confirmed by the Structured
Clinical Interview for DSM-IV-Patient Edition (SCID-I/P)[14]; and
anxiety disorders diagnosed by DSM-V criteria [it includes
separation anxiety disorder, selective mutism, specific phobia,
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social anxiety disorder, panic disorder, agoraphobia, generalized
anxiety disorder (GAD), and panic attack specifier].[15]

2.1.3. Type of interventions. We will include all published and
unpublished RCTs that reported different drug treatments in
patients with BD complicated with anxiety disorders. The
intervention group includes any pharmacological treatments,
such as olanzapine, risperidone, and ziprasidone. The controlled
group is a placebo or any active drugs that are used in clinical
practice.

2.1.4. Type of outcomes. The main outcome measure is the
efficacy, measured by the following anxiety symptom scales of the
overall mean change scores between baseline and week 8 (range
4–12 weeks).
(1)
 overall mean change scores on the Hamilton Anxiety Scale
(HAM-A);
(2)
 overall mean change scores on the Clinician Global
Improvement Scale for Anxiety (CGI-21 Anxiety);
(3)
 overall mean change scores on the Sheehan Panic Disorder
Scale (SPS).

Safety is the secondary outcome; we mainly measure it through
the rating scale of adverse drug reactions, which is commonly
used in the psychiatric department in clinical practice, including
the Rating Scale for Extrapyramidal Side Effects (RSESE) and the
Udvalg for the Kliniske Undersogelser (UKU).
2.2. Data source and search strategy

Electronic databases will be searched from inception to July 30,
2020. Databases searched include the Cochrane Library,
PubMed, EMBASE, and Web of Science. The search strategy
will be adapted to each database; the search terms include
“bipolar disorder,” “bipolar affective disorder,” “manic depres-
sive,” “manic depressive psychosis,” “anxiety disorder,” and
others (for the full search strategy, please see Tables 1 and 2). We
will also search major trial registries for ongoing trials, including
the Cochrane Central Register of Controlled Trials (CENTRAL),
the WHO International Clinical Trials Registry Platform (WHO
ICTRP), the International Standard Randomized Controlled
Trial Number (ISRCTN) Registry, and ClinicalTrials. Further-
more, reference lists of included RCTs and relevant systematic
reviews will be searched. There will be no restrictions on
publication year.

2.3. Study selection

Literature search records will be imported into ENDNOTE X8
literature management software; we will use Microsoft Excel
2013 to create a standard data extraction form to collect relevant
information and data, which include the name of first author,
year of publication, the country in which the study was
conducted, the sample size, interventions, implementation of
blinding, outcomes, patient’s characteristics (gender, age, the
severity of illness, course, duration) and adverse reactions, etc.
2.4. Data extraction

We will use Microsoft Excel 2013 to create a standard data
extraction form to collect relevant information and data, which
include the name of first author, year of publication, the
country in which the study was conducted, the sample size,



Table 1

Searching strategy in PubMed.
#1 “Bipolar Disorder”[Mesh]
#2 bipolar disorder[Title/Abstract] OR bipolar affective disorder[Title /Abstract] OR bipolar dsorder[Title/Abstract] OR manic-depressive illness[Title/Abstract] OR

manic depressive[Title/Abstract] OR BPAD[Title/Abstract] OR BPD[Title/Abstract] OR bipolar I[Title/Abstract] OR bipolar II[Title/Abstract] OR BD-I[Title/
Abstract] OR BD-II[Title/Abstract] OR bipolar depressive disorder[Title/Abstract] OR psychotic bipolar disorder[Title/Abstract] OR manic depressive psychosis
[Title /Abstract] OR manic depressive psychoses[Title/Abstract] OR manic depressive insanity[Title/Abstract] OR bipolar affective psychosis[Title /Abstract] OR
nonspecific bipolar disorder[Title /Abstract] OR NOS[Title/Abstract] OR bipolarity[Title /Abstract] OR circular insanity[Title/Abstract] OR cyclophrenia[Title/
Abstract] OR cyclothymia[Title/Abstract] OR psychotic bipolar disorder[Title/Abstract] OR rapid cycling[Title/Abstract]

#3 #1 OR #2
#4 “Anxiety Disorders”[Mesh]
#5 anxiety disorder[Title/Abstract] OR Anxiety Disorders[Title/Abstract] OR anxious neurosis[Title/Abstract] OR anxiety neuroses[Title/Abstract] OR anxiety states

[Title/Abstract] OR anxiety neurosis[Title/Abstract] OR neurotic anxiety state [Title/Abstract] OR neurotic anxiety states[Title/Abstract] OR aparioneurosis[Title
/Abstract]

#6 #4 OR #5
#7 “Clinical Trials, Phase II as Topic”[Mesh] OR “Clinical Trials, Phase III as Topic”[Mesh] OR “Clinical Trials, Phase IV as Topic”[Mesh] OR “Controlled Clinical

Trials as Topic”[Mesh] OR “Randomized Controlled Trials as Topic”[Mesh] OR “Intention to Treat Analysis”[Mesh] OR “Pragmatic Clinical Trials as
Topic”[Mesh] OR “Clinical Trials, Phase II”[Publication Type] OR “Clinical Trials, Phase III”[Publication Type] OR “Clinical Trials, Phase IV”[Publication Type]
OR “Controlled Clinical Trials”[Publication Type] OR “Randomized Controlled Trials”[Publication Type] OR “Pragmatic Clinical Trials as Topic”[Publication
Type] OR “Single-Blind Method”[Mesh] OR “Double-Blind Method”[Mesh]

#8 random∗[Title/Abstract] OR blind∗[Title/Abstract] OR singleblind∗[Title /Abstract] OR doubleblind∗[Title/Abstract] OR trebleblind∗[Title/Abstract] OR tripleblind∗
[Title/Abstract]

#9 #7 OR #8
#10 #3 AND #6 AND #9
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interventions, implementation of blinding, outcomes, patient’s
characteristics (gender, age, the severity of illness, course,
duration), and adverse reactions. The data will be extracted
independently by 2 reviewers using standardized data extrac-
tion forms. Any disagreements will be resolved through
discussion between the 2 parties or decided by a more qualified
third party.
Table 2

Searching strategy in the Cochrane Library.
#1 [Bipolar Disorder] explode all trees
#2 (bipolar disorder):ti,ab,kw OR (bipolar affective disorder):ti,ab,kw OR (bipla

kw OR (BPAD):ti,ab,kw OR (BPD):ti,ab,kw OR (bipolar I):ti,ab,kw OR (b
disorder):ti,ab,kw OR (psychotic bipolar disorder):ti,ab,kw OR (manic d
depressive insanity):ti,ab,kw OR (bipolar affective psychosis):ti,ab,kw O
(NOS):ti,ab,kw OR (bipolarity):ti,ab,kw OR (circular insanity):ti,ab,kw OR
kw OR (rapid cycling):ti,ab,kw

#3 #1 OR #2
#4 [Anxiety Disorders] explode all trees
#5 (anxiety disorder):ti,ab,kw OR (Anxiety Disorders):ti,ab,kw OR (anxious ne

neurosis):ti,ab,kw OR (neurotic anxiety state):ti,ab,kw OR (neurotic anx
#6 #4 OR #5
#7 [Clinical Trials, Phase II as Topic] explode all trees
#8 [Clinical Trials, Phase III as Topic] explode all trees
#9 [Clinical Trials, Phase IV as Topic] explode all trees
#10 [Controlled Clinical Trials as Topic] explode all trees
#11 [Randomized Controlled Trials as Topic] explode all trees
#12 [Intention to Treat Analysis] explode all trees
#13 [Pragmatic Clinical Trials as Topic] explode all trees
#14 [Randomized Controlled Trials] explode all trees
#15 [Pragmatic Clinical Trials as Topic] explode all trees
#16 [Single-Blind Method] explode all trees
#17 [Double-Blind Method] explode all trees
#18 OR / 7-17
#19 (random∗):ti,ab,kw OR (blind∗):ti,ab,kw OR (singleblind∗):ti,ab,kw OR (do
#20 #18 OR #19
#21 #3 AND #6 AND #20

3

2.5. Risk of bias of individual studies
The methodological quality of the included RCTs will be
independently evaluated by 2 reviewers. Any disagreements will
be resolved through discussion between the two parties or
decided by a third reviewer. Consistent with the Cochrane
Handbook for Systematic Reviews of Interventions,[16] we will
use the Cochrane bias risk assessment tool to evaluate the risk of
r dsorder):ti,ab,kw OR (manic depressive):ti,ab,kw OR (manic-depressive illness):ti,ab,
ipolar II):ti,ab,kw OR (BD-I):ti,ab,kw OR (BD-II):ti,ab,kw OR (bipolar depressive
epressive psychosis):ti,ab,kw OR (manic depressive psychoses):ti,ab,kw OR (manic
R (bipolar-affective psychosis):ti,ab,kw OR (nonspecific bipolar disorder):ti,ab,kw OR
(cyclophrenia):ti,ab,kw OR (cyclothymia):ti,ab,kw OR (psychotic bipolar disorder):ti,ab,

urosis):ti,ab,kw OR (anxiety neuroses):ti,ab,kw OR (anxiety states):ti,ab,kw OR (anxiety
iety states):ti,ab,kw OR (aparioneurosis):ti,ab,kw

ubleblind∗):ti,ab,kw OR (trebleblind∗):ti,ab,kw OR (tripleblind∗):ti,ab,kw

http://www.md-journal.com
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Figure 1. Flowchart for the selection of eligible studies.

Yang et al. Medicine (2020) 99:38 www.md-journal.com
bias; the following items will be evaluated: random sequence
generation, allocation sequence concealment, blinding of
participants and personnel, blinding of outcome assessment,

incomplete outcome data, selective outcome reporting, and
other biases.

2.6. Statistical analysis
2.6.1. Network meta-analysis. First of all, we will use the
random effect model of Stata 15.0 to conduct a paired meta-
analysis of direct evidence. We will calculate the mean differences
(MDs) or standardized mean differences (SMDs) with 95%
confidence interval (95% CI) for continuous variable data, and
relative risk (RR) with 95% CI for dichotomous variable data.
The statistical heterogeneity will be examined using the I2 statistic
and P value. If the P value≥.1 or I2�50%, it suggests that there is
no statistical heterogeneity; if not, we will explore sources of
heterogeneity by subgroup analysis and meta-regression. If
applicable, Egger test and funnel plot will be used to evaluate the
potential publication bias.[17,18] Second, we will use the Markov
chain Monte Carlo method in WinBUGS V.1.4.3 (MRC
Biostatistics Unit, Cambridge, UK) to perform NMA with the
random-effects model in the Bayesian framework.[19] We will use
5

the node splitting method to examine the inconsistency between
direct and indirect comparisons. Besides, we will use the surface
under the cumulative ranking curve (SUCRA) for the treatment of
patients with BD complicated with anxiety disorders, and the
ranking probability of the efficacy and safety of different drugs
will be estimated. The results of the rankograms, ranking
probabilities plots, and evidence network graph will also be
presented graphically.[20]

2.6.2. Subgroup analysis and sensitivity analysis. Where
possible, wewill conduct the networkmeta-regression analyses of
data on primary outcomes for the age of participants; sex; the
severity of BD symptoms at baseline; the severity of anxiety
symptoms at baseline; and the treatment duration. If possible, we
will do some extra subgroup analyses according to the results of
heterogeneity and inconsistency. If the evidence is sufficient, we
will conduct the sensitivity analysis by excluding trials with
imputed missing data, trials with a high risk of bias, and trials
that only included patients comorbidity with other psychiatric
disorders.[21] We will also investigate the sources of heterogeneity
to determine the robustness and reliability of the consolidated
results.

http://www.md-journal.com


Table 4

Partial summary of findings for the main comparisons.

Risperidone monotherapy compared with placebo for BD complicated with anxiety disorders

Patient or population: BD complicated with anxiety disorders
Settings:
Intervention: risperidone monotherapy
Comparison: placebo

Illustrative comparative risks
∗
(95% Cl)

Assumed risk† Corresponding risk†

Outcome

Placebo
Risperidone
monotherapy

Relatively
effect

(95% Cl)

No of
participants
(studies)

Quality of the
evidence
(GRADE) Comments

Overall mean change scores on HAM-A
Overall mean change scores on the CGI-21 Anxiety
Overall mean change scores the on SPS
Overall mean change scores on the RSESE
Overall mean change scores on the UKU

GRADE Working Group grades of evidence.
High quality: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
CI= confidence interval, SE= standard error, SMD= standardized mean difference.
∗
The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

† The assumed and the corresponding risk was calculated from the SMD to SE.

Yang et al. Medicine (2020) 99:38 Medicine
2.7. Quality of evidence and summary of findings

We will use the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) to assess the quality of
evidence; these 5 considerations (study limitations, consistency of
effect, imprecision, indirectness, andpublicationbias)will beapplied
to assess the quality of evidence.[22,23] The certainty of evidence will
be categorized into 4 levels: high, moderate, low, and very low.
We will create a “summary of findings” table for the major

outcomes as well as add the absolute and relative percent change
in the “summary of findings” table, for details, please see Table 3;
we have listed a partial summary of findings for the main
comparisons.
3. Results

3.1. Results of the search

We identified 3280 records through database searching and 40
records through other sources. After eliminating duplicates, we
screened 758 records. We excluded 600 records after reviewing
their titles and abstracts, leaving 158 full-text articles. The
detailed search flowchart is shown in Figure 1.

3.2. Characteristics of included studies

We conducted a preliminary experiment and included 5 RCTs;
the minimum sample size is 47 and the maximum is 149. The
mean age ranged from 35 to 51 years, and the course of disease
ranged from 8 to 12 weeks. For further details, please refer to the
characteristics of some of the included studies (Table 4).[24–28]
4. Discussion

To the best of our knowledge, this study will be the first NMA
comparing the efficacy and safety of different drugs in the
6

treatment of BD complicated with anxiety disorders. This NMA
will summarize the direct and indirect evidence to compare the
efficacy and safety of different drugs in the treatment of this
comorbidity. The design of the protocol follows the guidelines of
the NMA protocol, and the NMA will be carried out in
accordance with the PRISMA extension statement to implement
and report this protocol strictly.[29,30]

In addition, we will use the GRADE framework to assess the
quality of the evidence. We hope that this study could screen out
the best drugs to provide evidence of drug treatment for patients
with BD complicated with anxiety disorders and provide
suggestions for clinical practice or guidelines.
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