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ABSTRACT

Introduction There have been several studies showing
the effectiveness of non-steroidal anti-inflammatory
drugs (NSAIDs) for anxious depression. We aimed to
summarise the evidence and evaluate the methodological
quality regarding the effectiveness and safety of NSAIDs
for anxious depression from systematic reviews/meta-
analyses (SRs/MAs).

Methods and analysis Two researchers searched
seven databases for SRs/MAs, which are randomised
controlled trials on NSAIDs for anxious depression. Two
investigators used the Assessment System for Evaluating
Methodological Quality 2, the Risk of Bias in Systematic
reviews tool, the list of preferred reporting items for SRs/
MAs and the Grading of Recommendations, Assessment,
Development and Evaluation system to assess the included
SRs/MAs.

Ethics and dissemination The findings of the study will
be disseminated through peer-reviewed journals, and
national and international conference presentations.

INTRODUCTION

Major depressive disorder (MDD) is one
of the most common clinical psychiatric
disorders. It is a type of mood disorder
characterised by significant and persistent
depression from various causes, with a life-
time prevalence of about 16%." In addition
to common physical comorbidities, patients
with depression often have a co-occurring
anxiety disorder (AD). According to the
Diagnostic and Statistical Manual of Mental
Disorders, fifth Edition criteria, it uses ‘with
anxiety distress descriptor’ in its MDD section
to define anxious depression. Epidemiolog-
ical studies and clinical research have found
that approximately 60%-90% of patients
with MDD have co-occurring anxiety symp-
toms or co-occurring ADs,?” which typically
result in more severe functional impairment,
greater antidepressant resistance, higher risk
of suicide and disability, and lower quality
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study provides the first overview of systematic
reviews/meta-analyses (SRs/MAs) that focuses on
the safety and effectiveness of non-steroidal anti-
inflammatory drugs for anxious depression.

= The Assessment System for  Evaluating
Methodological Quality 2 tool is used in assessing
the methodological quality of the included SRs/MAs.

= The Risk of Bias in Systematic reviews tool is used
in assessing the risk of bias in the included SRs/
MAs.

= This study involves SRs/MAs based on randomised
controlled trials.

= This study excludes network meta-analyses, so a
small subset of studies may missing.

of life for patients with MDD,* complicating
the treatment process and worsening clin-
ical outcomes. Although MDD and AD are
highly heterogeneous diagnostic categories,
they show significant comorbidities that may
share some aetiological mechanisms.” ® An
important barrier to the effective treatment
of anxious depression is the incomplete
understanding of the underlying biological
mechanisms and how drugs and other inter-
ventions work at the cellular molecular level.

In the current treatment strategy for
anxiety depression, oral medications, such
as SSRI, SNRI, bupropion, etc, are preferred.
However, antidepressants may aggravate
patients’ anxiety symptoms in the initial
stage of treatment, so they are often used
clinically in smaller doses to start and slowly
increase, or combined with benzodiazepines
such as clonazepam and alprazolam to exert
anxiolytic effects, but long-term use is not
recommended.” This has resulted in prob-
lems such as the prolonged onset of medica-
tion, a complication of medication and long
duration of medication, as well as multiple
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possible adverse effects caused by antidepressants and
anxiolytics, all of which pose challenges to the treatment
of anxious depression.

Recently, research on the involvement of inflamma-
tion in the onset and development of anxious depres-
sion by affecting neurobiochemistry, etc has become
a hot topic in this area. Neurodegenerative and neuro-
toxic effects of inflammatory markers and activation of
proinflammatory cytokines on the central nervous system
and glial cells have been shown to be involved in the
development of depression and ADs.*’ Based on the
hypothesis of the inflammatory mechanism of depres-
sion, some researchers have proposed non-steroidal
anti-inflammatory drugs (NSAIDs) for the treatment of
depression. NSAIDs reduce levels of inflammatory factors
in an anti-inflammatory manner to achieve antidepres-
sant effects, and many studies confirmed the effectiveness
of NSAID treatment in improving depressive and anxious
symptoms, cognitive function and somatic discomfort in
patients. There have been several studies showing the
effectiveness of NSAIDs for anxious depression.

Systematic reviews (SRs)/meta-analyses (MAs) are
thought to be the reliable criteria for the evaluation of
the effectiveness of certain therapeutic interventions, but
their methods must strictly adhere to a series of guide-
lines to minimise the bias in answering specific research
questions."" However, a large proportion of SRs/MAs
researchers do not strictly adhere to the above criteria.
This reduces the quality of reviews and poses an obstacle
to providing convincing results and conclusions. A system-
atic overview of SRs/MAs is a relatively new approach for
synthesising the outcomes from multiple SRs/MAs, eval-
uating their quality and attempting to address any incon-
sistent outcomes. We obtained several published MAs/
SRs that reported the effectiveness of anti-inflammatory
treatment on anxious depression by searching several
necessary databases, but their quality of evidence and
methodology have not been evaluated. Therefore, we
designed and composed an overview to summarise the
evidence on the safety and effectiveness of NSAIDs for
anxious depression.

METHOD

Research registration

This overview of MAs/SRs is strictly based on the following
criteria: Preferred Reporting Items for Overviews of
Systematic Reviews including the harms checklist.'* Our
study is a secondary study based on clinical research.
Therefore, no ethical approval is required.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (A) study design:
SRs/MAs based on randomised controlled trials (RCTs);
(B) participants: the participants had anxious depres-
sion diagnosed according to any authoritative diagnostic
criteria, no restrictions on sex, race, age, onset time or the
source of cases; (C) intervention: NSAIDs (including oral

Table 1 Search strategy of PubMed

#1 “Depressive disorder”(Mesh] OR “Depressive
Symptom”(Title/Abstract)OR “Emotional Depression”(Title/
Abstract)OR “Major depressive disorder”(Title/Abstract)

#2 “Anxiety Disorders”(Mesh] OR “Anxiety Symptom”(Title/
Abstract)OR “Anxious”(Title/Abstract)
#3 #1 AND #2

#4 “Anti-Inflammatory Agents”(Mesh] OR “Nonsteroidal
Anti-inflammatory Drug”(Title/Abstract)OR “NSAID*”(Title/
Abstract)OR “Anti-Inflammatory treatment”(Title/Abstract)
OR “Anti-Inflammatory treatment therapy”(Title/Abstract)OR
“Anti-Inflammatory”(Title/Abstract)

#5 “systematic review”(Title/Abstract)OR “meta-analysis”(Title/
Abstract)OR “meta-analysis”(Title/Abstract)OR “systematic
review”(PT] OR “Systematic Reviews as Topic”(Mesh] OR
“meta-analysis”(pt] OR “Meta-Analysis as Topic”(Mesh)

#6 #3 AND #4 AND #5

and injectable NSAIDs) versus conventional antidepres-
sants or NSAIDs combined with conventional antidepres-
sants versus conventional antidepressants alone and (D)
outcomes: effective rate (efficiency of NSAIDs for anxious
depression reported in each included article), Hamilton
Depression Rating Scale, Hamilton Anxiety Rating Scale,
Treatment Emergent Symptom Scale, potential gastroin-
testinal and neurological adverse events, etc.

The exclusion criteria were as follows: (A) animal
studies; (B) overviews, network MAs and narrative reviews;
(C) studies in which the required data were unavailable
and (D) conference abstract.

Search strategy

Two independent researchers conducted a literature
search. Literature searches were conducted in the
Cochrane Library, PubMed, Web of Science, EMBASE,
China National Knowledge Infrastructure (CNKI),
SinoMed, Chongqing VIP and from their inceptions to
1 August 2022. Search queries are composed of a combi-
nation of MeSH Terms, keywords and free words. We also
manually searched the references of related articles. The
specific search strategy is modified according to different
databases. Table 1 demonstrates the search strategy for
the PubMed database.

Eligibility assessment and data extraction

Two researchers independently screened the retrieved
documents. The specific steps were as follows: first
removed duplicate publications, then read the title
abstract to exclude the studies that do not meet the criteria,
and finally read the full text to determine its eligibility
(figure 1). Any disagreements in the evaluation process
will be resolved by the third reviewer through arbitration
and negotiation. The following data were extracted by
two independent researchers: first author, year of publica-
tion, country, number of included trials and participants,
interventions, results, quality assessment methods and
the main conclusions of each included review.
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Figure 1 The details of the literature selection process. MAs, meta-analyses; RCTs, randomised controlled trials; SRs,

systematic reviews.

SRs/MAs quality assessment
Assessment of methodological quality
The Assessment System for Evaluating Methodological

Table 2 Quality classification of the AMSTAR2

Quality 2" scale was used in assessing the methodological Quality
quality of the included SRs/MAs. It consists of 16 items, 7 classification Definition
f)f which ar.e critical areas (2_’4’ 7, 9{ 11, 13 and 15}‘ Each High None or only one non-critical item does not
item contains three evaluation options: yes, partially yes meet the requirement: SRs/MAs provide
or no. After the reviewers’ evaluation, the quality of each accurate and comprehensive summaries of
item was categorised into four levels, namely, critically research questions based on the results of
low, low, moderate and high. The definition of the four available research.
quality classification is shown in table 2. Two reviewers Moderate More than one non-critical item does not
independently evaluated the methodological quality rr:‘eet ’{TebTGQL:Irgmené R B/al\jzd on the res.glts
of the included studies, and any disagreement arising el SRS, SRR IR s
. . . accurate summaries.
during the assessment was settled by discussion or consul- —
tation with a third reviewer. Low One critical item does not meet the
’ requirement with or without non-critical item

. . does not meet the requirement: SRs/MAs may
Assessment of ns!( of _blas . . 14 not provide an accurate and comprehensive
The Risk of Bias in Systematic reviews (ROBIS) tool summary based on the results of available
was used in assessing the risk of bias in the included studies.
SRs/MAs, mainly focusing on four major categories of Critically low More than one critical item does not meet the

reviews: interventions, diagnosis, prognosis and aetiology.
The results are judged as ‘low’, ‘unclear’ or ‘high’. Two
reviewers independently evaluated the risk of potential
bias in included studies, and any disagreement arising
during the assessment was settled by discussion or consul-
tation with a third reviewer.

requirement, with or without non-critical item
does not meet the requirement: Based on the
results of available studies, it is not possible
for SRs/MAs to provide an accurate and
comprehensive summary.

*When multiple non-critical items do not meet the requirements,
it will reduce the confidence in the system evaluation, which can
be degraded from moderate to low quality.

AMSTAR2, Assessment System for Evaluating Methodological
Quality 2; MAs, meta-analyses; SRs, systematic reviews.

Assessment of reporting quality
The list of The Preferred Reporting Items for SRs and
MAs'” was adopted to assess the quality of each included
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SR/MA report based on the following areas: (A) title, (B)
summary, (C) introduction, (D) method, (E) result, (F)
discussion and (G) funding. The assessment form consists
of 27 items and focuses on reporting methods and results
in the meta-analysis. By determining the completeness of
the information reported for each item, each item was
designated as ‘yes’ (complete reporting), ‘partially yes’
(partial reporting) or ‘no’ (no reporting).

Assessment of quality of evidence

The Grading of Recommendations, Assessment, Devel-
opment and Evaluation (GRADE) system16 was used to
assess the quality of the evidence of the included SRs/
MAs, downgrading from five aspects: research limitations,
inconsistencies, indirectness, imprecision and publication
bias. The evidence quality was independently evaluated
by two reviewers, and did the GRADE by themselves on
the RCTs included in the reviews, and any disagreement
arising during the assessment was settled by discussion or
consultation with a third reviewer.

Data synthesis and presentation

An objective description was used in this overview. The
characteristics and results of each SR/MA and the eval-
uation results of Assessing the Methodological Quality of
Systematic Reviews 2, ROBIS, Preferred Reporting Items
for Systematic Reviews and Meta-Analyses and GRADE
are reported in the form of a list.

Patient and public involvement
Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of our research.

DISCUSSION

Recent studies have shown that neuroimmune inflam-
mation affects neurotransmitter and neuroendocrine
levels and is strongly associated with the development of
depression and anxiety, and the hypothesis of NSAIDs
for depression was born. Several studies have indeed
shown that antidepressants combined with NSAIDs
help to alleviate depressive and anxiety symptoms and
somatic symptoms, reduce inflammatory indicators, and
improve cognitive function and various neurodegener-
ative disorders in patients. The evidence of the effec-
tiveness of these NSAIDs is expected to guide the use
of these drugs in the treatment of anxious depression
and its accompanying somatic symptoms in the future,
helping patients to return to society. There have been
several relevant clinical trials of SRs/MAs to explore the
efficacy of NSAIDs for anxious depression, and on this
basis, we conducted a comprehensive evaluation of SRs/
MAs of different quality, further explored the reliability
of the results, and provided a theoretical basis for clinical
and scientific researchers to conduct related research in
the future.

ETHICS AND DISSEMINATION
The findings of the study will be disseminated through
peerreviewed journals, and national and international
conference presentations.

Author affiliations

"First School of Clinical Medicine, Shandong University of Traditional Chinese
Medicine, Jinan, China

%College of Traditional Chinese Medicine, Shandong University of Traditional Chinese
Medicine, Jinan, China

SDepartment of psychosomatic Medicine, Affiliated Hospital of Shandong University
of Traditional Chinese Medicine, Jinan, China

“Department of Traditional Chinese Medicine, Shandong Provincial Hospital Affiliated
to Shandong First Medical University, Jinan, Shandong, China

Contributors CD and HS designed the study, and they contributed equally and
share the first authorship. GS and JL screened potential studies and extracted data
from the included studies. CD and HS assessed the reviews. ZY and JL provided
guidance on the overview methodology and arbitration on disagreement, and CD
drafted the manuscript. All authors read, critically reviewed and approved the final
manuscript as submitted.

Funding This research was supported by the National Natural Science Foundation
of China (n0.81774249).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Chengda Dong http://orcid.org/0000-0001-7369-9201

REFERENCES

1 World Health Organization. Depression fact sheet. World Health
Organization, 2016. Available: http://www.who.int/mediacentre/
factsheets/fs369/en/

2 LiuY, Zhao J, Guo W. Emotional roles of Mono-Aminergic
neurotransmitters in major depressive disorder and anxiety disorders.
Front Psychol 2018;9:2201.

3 Moller H-J, Bandelow B, Volz H-P, et al. The relevance of 'mixed
anxiety and depression' as a diagnostic category in clinical practice.
Eur Arch Psychiatry Clin Neurosci 2016;266:725-36.

4 LiYY, Ni XK, You YF, et al. Common and specific alterations of
amygdala subregions in major depressive disorder with and without
anxiety: a combined structural and resting-state functional MRI
study. Front Hum Neurosci 2021;15:634113.

5 Sild M, Ruthazer ES, Booij L. Major depressive disorder and anxiety
disorders from the glial perspective: etiological mechanisms,
intervention and monitoring. Neurosci Biobehav Rev 2017;83:474-88.

6 Ruscio AM, Khazanov GK. Anxiety and Depression. In: DeRubeis RJ,
Strunk DR, eds. The Oxford Handbook of mood disorders. New York:
Oxford University Press, 2017: 313-24.

7 Friedrich MJ. Depression is the leading cause of disability around the
world. JAMA 2017;317:1517.

8 Yi S-S, Zou J-J, Meng L, et al. Ultrasound stimulation of prefrontal
cortex improves lipopolysaccharide-induced depressive-like
behaviors in mice. Front Psychiatry 2022;13:864481.

9 Grotle Ann-Katrin, Darling AM, Saunders EF, et al. Inflammatory
phenotype and T-cell mitochondrial reactive oxygen species in
young adults with major depressive disorder. Faseb J 2022;36.

10 Choi W, Kang H-J, Kim J-W, et al. Interaction effect of the serum
interleukin-6 level and anxiety on the 12-week pharmacotherapeutic

Dong C, et al. BMlJ Open 2022;12:¢067621. doi:10.1136/bmjopen-2022-067621


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7369-9201
http://www.who.int/mediacentre/factsheets/fs369/en/
http://www.who.int/mediacentre/factsheets/fs369/en/
http://dx.doi.org/10.3389/fpsyg.2018.02201
http://dx.doi.org/10.1007/s00406-016-0684-7
http://dx.doi.org/10.3389/fnhum.2021.634113
http://dx.doi.org/10.1016/j.neubiorev.2017.09.014
http://dx.doi.org/10.1001/jama.2017.3826
http://dx.doi.org/10.3389/fpsyt.2022.864481
http://dx.doi.org/10.1096/fasebj.2022.36.S1.R3913

responses of patients with depressive disorders. J Affect Disord randomised studies of healthcare interventions, or both. BMJ
2022;308:166-71. 2017;358:j4008.

11 Cumpston M, Li T, Page MJ, et al. Updated guidance for trusted 14 Whiting P, Savovi¢ J, Higgins JPT, et al. ROBIS: a new tool to assess
systematic reviews: a new edition of the Cochrane Handbook for risk of bias in systematic reviews was developed. J Clin Epidemiol
systematic reviews of interventions. Cochrane Database Syst Rev 2016;69:225-34.
2019;10:ED0O00142. 15 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for

12 Bougioukas Kl, Liakos A, Tsapas A, et al. Preferred reporting items systematic reviews and meta-analyses: the PRISMA statement. BMJ
for overviews of systematic reviews including harms checklist: a pilot 2009;339:b2535.
tool to be used for balanced reporting of benefits and harms. J Clin 16 Atkins D, Best D, Briss PA, et al. Grading quality of evidence and
Epidemiol 2018;93:9-24. strength of recommendations. BMJ 2004;328:1490.

13 Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: a critical appraisal
tool for systematic reviews that include randomised or non-

Dong C, et al. BMJ Open 2022;12:e067621. doi:10.1136/bmjopen-2022-067621


http://dx.doi.org/10.1016/j.jad.2022.04.048
http://dx.doi.org/10.1002/14651858.ED000142
http://dx.doi.org/10.1016/j.jclinepi.2017.10.002
http://dx.doi.org/10.1016/j.jclinepi.2017.10.002
http://dx.doi.org/10.1136/bmj.j4008
http://dx.doi.org/10.1016/j.jclinepi.2015.06.005
http://dx.doi.org/10.1136/bmj.b2535
http://dx.doi.org/10.1136/bmj.328.7454.1490

	Quality of evidence supporting the role of non-­steroidal anti-­inflammatory drugs for the treatment of anxious depression: a protocol for an overview of systematic reviews and meta-­analyses
	Abstract
	Introduction﻿﻿
	Method
	Research registration
	Inclusion and exclusion criteria
	Search strategy
	Eligibility assessment and data extraction
	SRs/MAs quality assessment
	Assessment of methodological quality
	Assessment of risk of bias
	Assessment of reporting quality
	Assessment of quality of evidence

	Data synthesis and presentation
	Patient and public involvement

	Discussion
	Ethics and dissemination
	References


