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Abstract
Introduction: Epicardial adipose tissue (EAT) is a complex disease that includes endothelial dysfunction, insulin resistance, diabetes, hypertension, ectopic obesity, 
and dyslipidaemia and an increased risk of cardiovascular events. This study aims to fill this gap of research by conducting a systematic review and meta-analysis to 
compare differences types of exercise to reduce EAT.

Methods and analysis: We will search the PubMed, EMBASE, Cochrane Library, Web of Science, Embase, google scholar, clinical trials registry (ClinicalTrials.
gov) for unpublished or undergoing research listed in registry platforms. Randomized controlled trials (RCTs) on the drug therapy of EAT with outcome measures 
including diagnostic criteria of EAT will be included. The quality of included RTCs will be evaluated according to the Cochrane Collaboration's risk of bias tool. 
Sensitivity analysis on the sample size of RCTs, meta-regression analysis on the follow-up periods, dosages and baselines of outcome measure, contradiction analysis 
between pairwise and network meta-analyses, and publication bias analysis, will be performed. The quality of included RTCs will be evaluated according to the 
Cochrane Collaboration's risk of bias tool. Sensitivity analysis on the sample size of RCTs, meta-regression analysis on the follow-up periods, dosages and baselines 
of outcome measure, contradiction analysis between pairwise and network meta-analyses, and publication bias analysis, will be performed.

Ethics and dissemination: Ethics approval was not required for this study because it was based on published studies and this study will be submitted in a scientific 
peer-reviewed journal. 

Trial registration number: PROSPERO (CRD42018096581).
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Search strategy
The following databases will be searched from their inception 

forward for potentially eligible studies in English language published 
on or before 31 January 2018: (1) PubMed, (2) Scopus, (3) Web of 
Science, (4) Cochrane Central Register of Controlled Clinical Trials,(5) 
Embase, (6) google scholar, (7) clinical trials registry (ClinicalTrials.
gov). In addition, cross-referencing from retrieved studies will be 
conducted. As publication bias caused by insufficient unpublished 
data can significantly bias the comparative efficacy results of network 
meta-analyses and modify rankings, we will also perform searches for 
unpublished or ongoing trials using the System for information on 
Grey Literature in Europe (SIGLE) as well as other registry platforms, 
such as Clinicaltrials.gov and the International Clinical Trials Registry 
Platform. Prior to completing this review, we will perform an additional 
search of each database and registration platform to guarantee that 
the most recent studies are included.  Electronic databases will be 
searched for studies on the effects of drugs on risk factors safety in 
adults with MetS. The first author will conduct all database searches. 
The search strategy for all other databases will be adapted based on the 
requirements of each database. The search strategy will be developed 
by LR and HRZ; we anticipate that the databases will be searched from 
their inception to 30 December 2018, the search strategies for PubMed, 
EMBASE, Cochrane Library, Web of Science, Embase, google scholar, 
clinical trials registry (ClinicalTrials.gov).

Participants
Inclusion

The participants must be adults, aged at least 18 years, suffering 
from and requiring treatment pharmacology for EAT.  Measurement 
of epicardial adipose tissue (EAT) by linear or volumetric analysis 
using MRI, CT or echocardiography. Patients who have undergone 
a full 3D assessment of the myocardium in order to obtain full 
volumetric measurement of the epicardial adipose tissue. This can 
only be performed with MRI or CT imaging. Echocardiography as an 
imaging modality to obtain myocardial function, specifically measures 
of systolic function (e.g. ejection fraction), diastolic function (e', E/A 
ratio and other Doppler derived indices, as well as global longitudinal 
strain analysis), or full volume cardiac CT or MRI imaging to obtain 
ventricular volumes function parameters.

Exclusion

The participants suffering from other metabolic disease 
conditions or aged less than 18 years. Studies without an exercise or 
physical activity component. Narrative reviews, systematic reviews, 
opinion papers, letters and any publication without primary data and/
or explicit description of the methods. Duplicate publications from 
the same study. For those studies published in more than one journal/
conference, the most comprehensive and recent report will be used.

Interventions
Other criteria

Other inclusion criteria: The RCTs must report complete efficacy 
data of risk factors of each treatment. Follow-up periods or durations 
in RCTs are at least 4 weeks. Other exclusion criteria are (1) duplicated 
or redundant studies and (2) combined treatments with multiple 
drugs.

Abbreviations: Cis: Confidence Intervals; HDL: High Density 
Lipoprotein; LDL: Low Density Lipoprotein; MD: Mean Difference; 
RR: Risk Ratio, WC: Waist Circumference; EAT: Epicardial Adipose 
Tissue; MetS: Metabolic Syndrome; CVD: Cardiovascular Disease; 
NMA: Network Meta-analysis, RCTs: Randomized Controlled Trials.

Strengths and limitations of this study
This systematic review and meta-analysis will offer better 

understanding regarding the association between exercise and EAT. 
Included studies may have substantially different methodologies, which 
could limit our ability to draw reliable conclusions from the existing 
evidence base. Depending on the results, confounding factors that were 
not adjusted for in the selected studies and low generalizability can be 
limitations. Individual patient data will not be available.

Background
Epicardial adipose tissue (EAT) is associated with endothelial 

dysfunction, insulin resistance, diabetes, hypertension, ectopic obesity, 
and dyslipidemia and an increased risk of cardiovascular disease 
and stroke [1-4]. It is in large part the result of unbalanced diet, low 
socioeconomic and cultural level, stress and sedentary lifestyle [3-8].

Currently, there is a lack of high-quality evidence to support the 
tailoring of drugs to treatment regimens for EAT according to an 
individual's characteristics or other treatment effect modifiers. As 
such, it is imperative to improve existing guideline recommendations 
and inform decision-makers about the safety and effectiveness of these 
interventions. This study conducted a Systematic review and meta-
analyses compare the differences types of exercise to reduce EAT.

Objective
The objective of this study is to compare efficacies of exercise to 

reduce EAT.

Methods/design

Systematic review and meta-analyses of  EAT deposit of visceral 
fat, located between the heart and the pericardium, which shares many 
of the pathophysiological properties of other visceral fat deposits, but 
with potential direct local effects in the inflammatory and coronary 
atherosclerotic process [9,11].

The study is registered with PROSPERO (CRD42018096581). This 
protocol conforms to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses Protocols (PRISMA-P) guidelines [12].

Eligibility criteria
We will include randomized controlled trials (RCTs) comparing 

one drug with another drug as monotherapy or placebo for the 
treatment of TN. Quasi-randomized controlled trails allocating 
participants according to birth date or the consequences of enrolment 
will be excluded. The minimum duration for RCT inclusion will be set 
at 4 weeks. Trials with more than a two-arm design will be considered 
only if the available data meet the criteria for an intervention. For 
trials with a crossover design, data will only be extracted from the first 
randomization period. The retrieved reports will be screened according 
to the checklist of eligibility and the eligibility criteria shown below 
including participants, interventions, controls, types of study and other 
criteria.

Patient and Public Involvement: The patients and/or the public 
are not involved; it is an article of protocol of systematic revision and 
network of meta-analysis.
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Study selection

Reviewers will screen all titles or abstracts or full texts for 
database records independently according to the eligibility criteria. 
Disagreements between reviewers will be resolved by consensus. 
Selection process of relevant studies retrieved from databases will be 
shown in a PRISMA-compliant flow chart (Figure 1) [12].

Comparator(s)/control

The change in the thickness of the epicardial fat after the exercise 
program.

Context
Main outcome(s)

The change in the thickness of the epicardial fat. Secondary 
outcomes will include body weight, lean body mass, waist 
circumference, waist-to-hip ratio, energy intake, energy expenditure, 
physical activity level, maximum oxygen consumption (relative and 
absolute), muscular strength, resting systolic and diastolic blood 
pressures, total cholesterol, high-density lipoprotein cholesterol, ratio 
of total cholesterol to high-density lipoprotein cholesterol, non-high-
density lipoprotein cholesterol, low-density lipoprotein cholesterol, 

triglycerides, glycosylated haemoglobin, fasting and non-fasting 
glucose and insulin.

Timing and effect measures

Pre-to-post intervention changes.

Additional outcome(s)

The change in risk factors for atherosclerosis.

Timing and effect measures

Pre-to-post intervention changes.

Data extraction (selection and coding)

Two independent investigators will review study titles and 
abstracts, and studies that in accordance with the inclusion criteria 
will be retrieved for full-text assessment. Trials selected for detailed 
analysis and data extraction will be analyzed by two investigators. 
Disagreements will be resolved by a third investigator.

Risk of bias (quality) assessment

The methods set out in the Cochrane Handbook for Systematic 
Reviews of Interventions will be used to assess the risk of bias of the 
included studies. This assessment will be carried out independently 
by two members of the research team. Disagreements will be resolved 
by a third investigator. We will use a score based on the Cochrane 
Collaboration tool for assessing risk of bias for each included study and 
we will use the GRADE approach to assess the quality of the evidence 
produced by this systematic review. 

Strategy for data synthesis

The data of interest presented as continuous (mean value and 
SD) will be used to perform meta-analysis to obtain the standardized 
mean difference (SMD) and 95% confidence interval (CI). Cochran's 
Q-statistic and I² test will be used to test for heterogeneity between the 
included studies. If I² value is greater than 50% or a p value of the Q-test 
is less than 0.05, indicating maximal heterogeneity among the included 
studies, a random-effects model will be used. Aggregate data extracted 
from included studies will be used for quantitative synthesis.

Analysis of subgroups or subsets
The subgroup meta-analyses will be conducted according to 

the pre-specified study-level characteristics using a fixed-effect 
meta-analysis and if there is substantial heterogeneity, we will use 
the random effects model. The sources included location, sex, age, 
method of EAT assessment, the type of exercise. We will also conduct 
sensitivity analyses to evaluate the potential sources of heterogeneity 
in the analyses. Potential sub-analysis will include baseline participant 
characteristics (e.g. age, sex and initial body mass index) and exercise 
(modality) intervention characteristics.

Amendments

If it is necessary, we will update this protocol in the future. We will 
submit the original protocol, final protocol and summary of changes as 
a supplement.

Ethics and dissemination
Ethical issues

No ethical approval is required because this study includes no 
confidential personal data or interventions with the patients.Figure 1. Flow diagram of study selection process
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Publication plan

The procedures of this systematic review and NAM will be 
conducted in accordance with the PRISMA-compliant guideline. The 
results of this systematic review and NAM will be submitted to a peer-
reviewed journal for publication.
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