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Abstract
Introduction
Electrocardiographic (ECG) abnormalities are highly prevalent among people living with HIV/AIDS
(PLWHA) contributing to the rising burden of cardiovascular diseases among this population. SubSaharan Africa (SSA) contributes more than two thirds to the global burden of HIV/AIDS. However, an
accurate account of the prevalence of ECG abnormalities in SSA is unknown. This study aims to
determine the prevalence of ECG abnormalities among PLWHA in Sub-Saharan Africa.
Methods and analysis
A systematic review and meta-analysis will be conducted. Databases including EMBASE, MEDLINE,
African Journal Online and The Cochrane Library (Cochrane Central Register of Controlled Trials
(CENTRAL), and Cochrane Methodology Register) will be used to search for studies published between
1st January 2000 and 31st December 2020. Studies reporting any form of ECG abnormalities will be
considered. Additionally, articles in both English and French will be reviewed. Articles will be screened and
reviewed by two independent reviewers to determine their eligibility and any disagreement will be resolved
through discussions with fourth and fifth reviewer. Eligibility of the studies will be assessed and judged
based on the pre-set criteria. Retrieved studies will be assessed for validity using the Cochrane risk of bias
tool and the modified Newcastle Ottawa Scale by two reviewers. Analysis of proportions will be done
using STATA MP Version 16.0. A p<0.05 will be considered statistically significant.
Discussion
In the face of a growing burden of cardiovascular diseases among PLWHA, this study will provide an
estimate of ECG abnormalities among PLWHA which will emphasize the importance of ECGs in screening
for cardiovascular diseases in this population.
Systematic review registration number
CRD42021243664.

Introduction
As a result of anti-retroviral therapy (ART), the life expectancy of PLWHA has increased significantly from
31.3 years and 38.6 years in the 1990s to 56.1 years and 51.4 years in the 2010s among women and men
respectively as a result of Anti-retroviral therapy (ART) (1). This has led to an increment in the non-HIV
related mortality and morbidity (2). CVDs are becoming of great importance in this population with a
majority of PLWHA at a risk of developing heart failure, and electrocardiographic abnormalities (3-5). ECG
abnormalities are prevalent among PLWHA (5) due to chronic inflammation (6), low CD4 count, high HIV
RNA viral load, and duration of ART (5, 7) as well as the increasing prevalence of traditional risk factors
such as older age, smoking, alcohol use, coronary artery disease, and congestive heart failure (7).
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Electrocardiographic (ECG) abnormalities are widely prevalent and significantly contribute to the
cardiovascular disease (CVDS) mortality and morbidity globally, which poses a serious public health
challenge (8). The number of CVDS has nearly doubled over three decades with close to 18.6 million
deaths in 2019 worldwide an increase of 6.5 million over the 30-year period (8). Compared to high-income
countries, Sub-Saharan Africa (SSA) contributes close to six percent of the global mortality resulting from
CVDs with ischemic heart disease being the lead contributor closely followed by cerebrovascular
disease (4). Cardiac rhythm abnormalities (arrhythmias) that could lead to hemodynamic disturbances
causing cerebrovascular accidents, heart failure, or death (7, 9-12) are common among the ageing
population (8, 13, 14). The number of prevalent cases with atrial fibrillation and flutter, a common ECG
abnormality, were estimated at 59.7 million in 2019 worldwide (8). Additionally, the prevalence of major
ECG abnormalities ranged from 2.37% to 11.3% and 1.04% to 12.9% in men and women respectively (1519). Old age and pre-existing CVDS have been associated with an increase in the prevalence of ECG
abnormalities (15, 20, 21). With an increase in the HIV ageing population (22), the rise in ECG
abnormalities among the elderly presents a conundrum for health care providers.
An ECG is a non-invasive, cheap, and widely available diagnostic tool used in the early identification of
CVDs such as arrhythmias and is highly predictive of incident CVDs (5, 23). It is therefore an important
tool which could be scaled up for use in rural health facilities and can be used for early diagnosis of
CVDs in PLWHA thus contributing to the reduction of CVD related deaths and morbidity in PLWHA.
The prevalence of ECG abnormalities among HIV positive populations has been estimated between 50%
and 93% (5, 23-25). Since the data may not be applicable to other Africa settings, the accurate estimate
of the burden of ECG abnormalities in SSA is unknown. We hypothesize that SSA has a high prevalence
of variant ECG abnormalities among PLWHA. Therefore, this study aimed to establish the prevalence of
ECG abnormalities among PLWHA in SSA.

Methods And Analysis
The systematic review and meta-analysis will be done in accordance to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) checklist (26) (supplement 1).
Search strategy:
With the aid of a medical librarian, a search will be conducted through EMBASE, MEDLINE, and The
Cochrane Library (Cochrane Central Register of Controlled Trials (CENTRAL), and Cochrane Methodology
Register) databases for studies published online from January 2000 to December 2020. The search
terms that will be used are:
ECG abnormalities
“cardiac arrhythmia” OR “irregular heart rhythm” OR “ECG abnormalities” OR “ECG presentations” OR “
atrial fibrillation” OR “QT prolongation” OR “Ventricular conduction defects” OR “QT prolongation index”
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OR “left ventricular hypertrophy” OR “Major AV conduction abnormalities” OR “major isolated ST/T
abnormalities” OR “Left axis deviation” OR “Right axis deviation” OR “Major Q/QS waves abnormalities”
OR “Minor Q/QS with ST/T abnormalities” OR “Major isolated ST/T abnormalities” OR “High R-waves”
OR “Minor isolated ST/T” OR “ST elevation” OR “Incomplete bundle branch block” OR “Minor QT
prolongation index” OR “Short PR interval” OR “Right axis deviation” OR “Frequent ventricular premature
beats” OR “ventricular arrhythmias” OR “atrial flutter” OR “cardiac conduction delay”.
HIV/AIDS
“Human immune deficiency virus” OR “HIV” OR “people living with HIV/AIDS” OR “PLWHA” OR “PLWHA”
OR “PLWHA” OR “acquired immune deficiency syndrome” OR “AIDS”.
Sub-Saharan Africa
“Africa South of Sahara” OR “sub-Saharan Africa” OR “Angola” OR “Benin” OR “Botswana” OR “Burkina
Faso” OR “Burundi” OR “Cameroon” OR “Cape Verde” OR “Central African Republic” OR “Chad” OR
“Comoros” OR “Democratic Republic of Congo” OR “Cote d'Ivoire” OR “Eritrea” OR “Eswatini” OR “Ethiopia”
OR “Gabon” OR “Gambia” OR “Ghana” OR “Guinea” OR “Guinea-Bissau” OR “Kenya” OR “Lesotho” OR
“Liberia” OR “Madagascar” OR “Malawi” OR “Mali” OR “Mauritania” OR “Mauritius” OR “Mozambique” OR
“Namibia” OR “Niger” OR “Nigeria” OR “Rwanda” OR “Sao Tome and Principe” OR “Senegal” OR
“Seychelles” OR “Sierra Leone” OR “Somalia” OR “South Africa” OR “South Sudan” OR “Sudan” OR
“Tanzania” OR “Togo” OR “Uganda” OR “Zaire” OR “Zambia” OR “Zimbabwe”.
In addition, a manual literature search of all cited articles in these papers will be done. Published articles
in English or French will be considered. Google translate will be used to translate articles in French.
Study Selection criteria
Inclusion criteria:
Studies reporting on any form of ECG abnormality among HIV positive individuals in SSA will be
considered from 2000 to 2020.
Published articles conducted as observational cross-sectional, case-controls, retrospective studies,
case series, case reports, longitudinal studies and randomized clinical trials will be included.
Exclusion Criteria
Systematic reviews, editorials will be excluded.
Data extraction and management.
An excel sheet will be designed using Microsoft Excel V.2016 and used to extract the data from the
articles. Information such as first authors, year of publication, study country, study design, age (mean or
median), sex, the sample size of the participants, number of patients diagnosed with different forms of
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ECG abnormalities, criteria used to define the ECG abnormality, how the diagnosis was made, and the
period of data collection in each study will be extracted. Study titles and/or abstracts collected through
the search strategy will be screened independently by three authors to identify studies that potentially met
the inclusion criteria. Other articles will be retrieved from the reviewed studies provided they meet the
criteria. These will be coded by two reviewers who will extract, further verify, and validated the articles.
Any variation that may arise will be discussed and resolved by other reviewers. Original authors of
published articles with missing or unclear data will be contacted for clarification where possible. All study
data will be stored on password protected external hard drives.
Outcomes:
Prevalence of ECG abnormalities among PLWHA in SSA.
Quality Assessment:
All the selected studies will be assessed for validity using The Cochrane risk of bias tool (27) and the
modified Newcastle Ottawa Scale (28) quality assessment tool by two reviewers. The risk of bias will be
graded as low, moderate, or high and if the study had a high risk of bias, it will be excluded from the
meta-analysis.
Data analysis
A random or fixed effect model meta-analysis will be performed using metaprop command for analysis
of proportions in STATA 16.0 and presented as prevalence, 95%CIs and weights. A forest plot will be used
to present the results of the meta-analysis. A systematic descriptive synthesis will be done appropriately
to complete the meta-analysis. Heterogeneity of studies will be assessed using Q statistics; I² and p-value
will be used to report heterogeneity between studies. A p<0.05 will be considered statistically significant.

Discussion
The concise prevalence of ECG changes among PLWHA is unknown. We are unaware of a systematic
review and meta-analysis studying the prevalence of ECG abnormalities among PLWHA in Sub-Saharan
Africa. Our study will use several data bases to search for articles published over a 20-year period. Our
study focuses on the HIV population whose life expectancy has improved tremendously since the
introduction of ART in SSA predisposing them to NCDs such as cardiovascular diseases. ECGs play a
critical role in the diagnosis and determining the prognosis of patients with suspected cardiovascular
diseases. Therefore, results from this study will further highlight the importance of incorporation of
comprehensive cardiovascular diseases assessment in the management of PLWHA. This study is limited
by the non-uniform reporting of ECG abnormalities.
Our findings will form a basis for the inclusion of ECGs in the screening of PLWHA for cardiovascular
diseases. Findings from this study will inform health policy and treatment guidelines development.
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Results will be published in open-access peer reviewed journals. All amendments made will be
highlighted in the manuscript.

Abbreviations
CVDs

Cardiovascular diseases

ECG

Electrocardiogram

NCDS

Non-Communicable diseases
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People living with HIV/AIDS.

SSA

Sub-Saharan Africa
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