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ABSTRACT
Background and Aims: People with human immunodeficiency virus (PLWHIV) have a higher prevalence of non‐
communicable diseases (NCDs) such as obesity, diabetes mellitus and cardiovascular diseases (CVDs). Previous studies

have depicted that PLWHIV have these NCDs due to the predisposing risk factors of CVDs including dyslipidaemia,

impaired fasting glucose, hypertension, obesity, and elevated glycated hemoglobin. Understanding the cumulative con-

sequences of these disorders is critical in this population. Hence, the aim of this protocol is to narrate the methods and

techniques that will be used to perform a systematic review and meta‐analysis of the prevalence of various CVD risk factors

among diabetic individuals receiving antiretroviral therapy. Furthermore, this review will explore the extent to which

traditional and HIV‐specific risk factors contribute to the beginning and progression of CVD in the HIV‐positive popu-

lation by merging available data.

Methods: Literature search will be conducted using selected keywords on databases such as PubMed, Google Scholar, Scopus,

and Web of science to identify eligible publications according to the eligibility criteria. Preferred reporting items for systematic

reviews and meta‐analysis (PRISMA) guidelines will be used for reporting and risk of bias will be assessed using the Cochrane

Risk of Bias In Non‐randomized Studies of Interventions (ROBINS‐I tool). Data synthesis and sensitivity analysis will be

performed using RevMan software and strength of evidence will be assessed using the grading of recommendations assessment,

development, and evaluation approach (GRADE) pro tool.

Ethical Considerations and Registration: This systematic review protocol is registered with PROSPERO (CRD42024524396)

and it doesn't require any ethical clearance as it will use data from published reports.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any medium, provided the original work

is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2025 The Author(s). Health Science Reports published by Wiley Periodicals LLC.

Abbreviations: ART, antiretroviral therapy; CVDs, cardiovascular diseases; DM, diabetes mellitus; GRADE, grading of recommendations assessment, development, and evaluation approach;
HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus; NCDs, non‐communicable diseases; PLWHIV, people living with human immunodeficiency virus; PRISMA,
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1 | Introduction

Type 2 diabetes mellitus (T2DM) related complications
including cardiovascular diseases (CVDs) are among the
prominent causes of morbidity and mortality globally [1].
People living with human immunodeficiency virus (PLWHIV)
have an increased prevalence of metabolic disorders [2]. These
metabolic disorders may arise a result of the virus or might
be due to chronic antiretroviral treatments [3]. According to the
World Health Organization (WHO), the quantity of PLWHIV is
estimated to be 38.4 million and approximately 75% of these
individuals are given antiretroviral therapy (ART) [4]. Previous
studies have indicated that approximately 10.3% of the adult
population living with HIV have T2DM [5]. This prevalence is
3.8% higher in comparison to the general population [5].
Approximately 33.2% of people with T2DM have been diag-
nosed with CVDs [6]. The most common causes of death in
diabetic individuals are cardiovascular‐related complications
[7]. Various risk factors of CVDs such as obesity, dyslipidaemia,
hypertension, and hyperglycemia are often prevalent in diabetic
individuals [8]. These factors also contribute to the develop-
ment of atherosclerotic plaque thus increasing the risk of
developing CVDs [9]. The use of chronic medication has been
associated with side effects that lead to the development of
various metabolic derangements [10]. Moreover, ART has been
previously associated with metabolic complications including
weight gain, dyslipidaemia, elevated cholesterol, and insulin
resistance [11, 12]. Previous clinical studies have alluded that

Highly active antiretroviral therapy (HAART) contributes to the
prevalence of diabetes mellitus (DM) amongst PLWHIV [13].
Furthermore, nucleoside reverse transcriptase inhibitor (NRTI)
based antiviral regimens have been associated with complica-
tions such as hyperglycemia, hypercholesterolemia, and ele-
vated triglycerides which are the risk factors of CVDs [11, 14].
The global prevalence of HIV and T2DM is on an upward tra-
jectory, therefore it is essential to investigate the potential
interaction between these two conditions and how this inter-
action contributes towards the development of severe CVDs in
PLWHIV [15, 16]. The correlations between CVDs and DM are
widely documented in the general population, however, the
prevalence of CVDs risks factors in HIV‐positive and diabetic
population receiving ART requires further investigations.
Hence this protocol aims to narrate the methods and techniques
that will be used to conduct a systematic review and meta‐
analysis to extensively to assess the prevalence of certain CVD
risk factors on diabetic individuals who use antiretroviral
treatment. This review aims to clarify the extent to which tra-
ditional and HIV‐specific risk factors contribute to the onset
and progression of CVD in the HIV‐positive population by
combining the existing data. The findings of this study will
assist healthcare professionals with early cardiovascular disease
risk identification through quantifying the prevalence of risk
factors. Additionally, this will enhance the treatment strategies
through personalized treatment strategies that target the risk
factors identified to minimize or prevent cardiovascular disease
development in diabetic individuals using ART.

TABLE 1 | Eligibility criteria (inclusion and exclusion).

Criteria
components Inclusion Exclusion

Study design Cross‐sectional studies, registry studies, retrospective
cohort studies, observational, case control studies,

systematic reviews, and meta‐analysis.

Animal studies, randomized controlled
trials, ecological studies, prospective

cohort studies.

Participants Age: 18–50
Gender: Both male and female

Diagnosis: T2DM
Medical History: No history of pre‐existing cardiovascular

diseases before HIV‐treatment
ARV treatment: On chronic ARV treatment

Age: < 18, > 50
Diagnosis: Type 1 Diabetes Mellitus and

gestational diabetes
Medical History: history of pre‐existing

cardiovascular disease before
HIV‐treatment

ARV treatment: On acute ARV
treatment and/or other HIV unrelated

treatment

Study intervention The use of HIV‐treatment drugs of interest and/or their
respective components

Any treatment unrelated to
HIV‐treatment, HIV‐treatment drugs

outside of those of interest

Study outcomes The presence of risk factors such as: obesity,
hypertension, dyslipidaemia (hypercholesterolemia and
hypertriglyceridemia), impaired fasting glucose, glycated

hemoglobin

Studies that do not include assessment of
the listed risk factors.

Sample size A minimum of 100 participants involved in the study Participants less than 100

Year of publication 2000–2024 Publications before 2000

Language English Any language outside of English

Location Globally N/A
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2 | Review Questions

The purpose of this protocol is to elaborate on the design
and the procedures that will be used in the proposed
systematic review to answer the following research
questions:

Primary: What is the prevalence of the risk factors of CVD in
diabetic HIV‐infected patients on ART?

Secondary: What is the most prevalent risk factor of CVD in
diabetic HIV‐infected patients on ART?

2.1 | Study Design

Participants: The systematic review will include studies that
involve a minimum of 100 study participants, of all genders and
reporting on HIV‐infected adult (18–45) patients on HIV
treatment.

Intervention: The use of HIV‐treatment drugs of interest and/
or their respective components

Comparators: Adult (18–45) HIV‐infected patients on
treatment will be compared to the control population within
the same age group, HIV‐positive or negative but not on
ARV treatment and without a history of cardiovascular
complications.

Outcomes: The study outcomes of this systematic review are
expected to include the following: obesity, hypertension, dysli-
pidaemia, hypercholesterolemia, and hypertriglyceridemia.

3 | Methods

This systematic review protocol will be following the pre-
ferred reporting items for systematic reviews and meta‐
analysis for protocols (PRISMA‐P) 2015 guidelines for re-
porting protocols (please refer to the additional files for
review but not for publication for the completed PRISMA‐P
2015 guidelines checklist).

3.1 | Criteria for the Selection of Studies for the
Review

Identification of eligible studies for this review will be per-
formed in accordance with the eligibility criteria outlined in
Table 1.

3.2 | Search Strategy

The search strategy includes the implementation of a multiple
search engine search, and the use of keywords to identify eli-
gible studies. The details are described in the following sub‐
sections below.

3.3 | Search Engines

The search strategy that will be implemented involves searching
electronic databases such as PubMed, Google Scholar, Scopus
and Web of science with a search duration covering articles
from 2000 to 2024 to identify eligible publications.

3.4 | Keywords

The keywords that will be used to refine the search on the
databases include the following: T2DM and ART, obesity and
ART, hypertension and ART, dyslipidaemia and HIV/ARVs,
hypercholesterolemia and HIV/ARVs, hypertriglyceridemia and
ART, impaired fasting glucose and ART, glycated hemoglobin
and ART, Cardiovascular disease and ART. The Boolean oper-
ators to be used in search refinement include “AND” and
“NOT” to refine the search based on the eligibility criteria.

3.5 | Identification of Eligible Studies

Three independent reviewers (K.M., A.S., & N.C.M.) will per-
form the selection process by assessing the titles, abstracts, and
full texts of all article results obtained from the database search
and select studies that match the eligibility requirements. If the
three reviewers have a dispute on the selection of a research
article, a fourth reviewer (MG) will be the designated mediator.
The outcomes from the selection procedure and report screen-
ing will be presented using the PRISMA 2020 flowchart for
systematic reviews and study selection [17] (Please see Table 2
attached under the additional files for review but not for pub-
lication section). In the event where there is ambiguous infor-
mation, the authors of the articles will be contacted for
clarification of the problematic information.

3.6 | Patient and Public Involvement

The public and patients will not be involved.

3.7 | Ethical Considerations

This study will make use of information from published liter-
ature therefore it will not require any ethical approvals.

3.8 | Data Management

3.8.1 | Study Records and Data Extraction

The reviewers (K.M., A.S., & N.C.M.) will utilize a Microsoft
Excel spreadsheet to document the data extracted from studies
deemed eligible. The extracted data will be categorized into
various sections encompassing study identifiers, methodology,
and outcome particulars. The study identifiers procured from
the eligible studies will encompass author names, study titles,
publication years, publication types, countries, and study
settings. The methodology sections of the reported studies will
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be evaluated based on categories such as study design, sample
size, gender distribution, age demographics, population type,
treatment modalities, and treatment duration. Additionally,
outcomes of interest, including obesity, hypertension, dyslipi-
daemia, hypercholesterolemia, hypertriglyceridemia, impaired
fasting glucose and glycated hemoglobin will be assessed and
extracted.

3.8.2 | Data Simplification

Studies featuring the same treatment regimens will be grouped
together. Furthermore, studies that report similar effects of the
treatment regimens will also be grouped together.

3.8.3 | Risk of Bias

Assessing the risk of bias is crucial, identification and assess-
ment of biases that are large enough to misrepresent study
results [18]. The Cochrane Risk of Bias In Non‐randomized
Studies of Interventions (ROBINS‐I) tool will be used to assess
the risk of bias. This tool asses the risk of bias using the fol-
lowing items: (1) Bias due to confounding, (2) Bias in selection
of participants into the study, (3) Bias in classification of
interventions, (4) Bias due to deviations from intended inter-
ventions, (5) Bias due to missing data, (6) Bias in measurement
of outcomes, and (7) Bias in selection of reported result [19]. If
there is a discrepancy between independent evaluations of the
risk of bias according to the items of the ROBINS‐I tool from the
three reviewers (K.M., A.S., & N.C.M.), a fourth reviewer (MG)
will be designated as the mediator.

3.8.4 | Data Synthesis

Data synthesis is a process in which the findings of individual
studies are merged and evaluated [20]. The reported data ex-
tracted from studies will be synthesized and meta‐analyzed
using Review Manager version 5.4 software. To estimate the
mean of the distribution of effects, the estimated prevalence
data will be pooled and analyzed using a random‐effects meta‐
analysis. A Forest plot will be created, illustrating the preva-
lence and confidence interval for each included study, as well as
the overall random‐effects pooled estimate and confidence
interval. The forest plot will be generated using an odd ratio and
a confidence interval, with solid lines indicating the 95% con-
fidence interval. Each reported study will be represented on the
y‐axis by a horizontal line that includes the primary author's
name and the year of study. The weight of the study results will
be automatically obtained from RevMan software and included
in the Forest plot.

3.8.5 | Sensitivity Analysis

Sensitivity analysis is a method used to evaluate the strength of
an assessment by examining the degree of which results are
affected by a difference in methods or assumptions to identify
the results' dependence on assumptions [21]. The RevMan

software forest plot will be used to automatically determine
heterogeneity, which will then be analyzed using the I‐squared
statistic. An I2 value of 50 or above but less than 75 will be
classified as average heterogeneity, and research with such
average I2 values will be included. Studies with significant
heterogeneity (< 25%, > 75) will be eliminated due to high risk
of bias.

3.8.6 | Assessment of Strength of Evidence

Strength of evidence is used to determine the confidence level of
whether the evidence mirrors the true effect [22]. The strength
of evidence in the included studies will then be evaluated using
the GRADE (grading of recommendations assessment, devel-
opment, and evaluation approach). The quality of the evidence
will be assessed in terms of bias risk, consistency, directness,
precision, and publication bias. Each outcome's evidence will be
classified as high, moderate, low, or extremely low. Following
the completion of selection of eligible studies, a summary of the
findings (SOF) will synthesized using a GRADE pro tool.

3.8.7 | Systematic Review Registration

This systematic review protocol is registered with the Interna-
tional Prospective Registry of Systematic Reviews (PROSPERO)
Registration number: CRD42024524396.
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