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Purpose: This study determined electrocardiographic and echocardiographic abnormalities of people living with HIV (PLWHIV);
comparing the findings of PLWHIV on HAART versus treatment naïve groups.
Patients and Methods: In a prospective cross-sectional study, we recruited 157 PLWHIV on Highly Active Antiretroviral Therapy
(HAART) and 28 HAART naïve PLWHIV. Clinical examination, electrocardiography and echocardiography were performed on study
participants at the Komfo Anokye Teaching Hospital (KATH) in Kumasi, Ghana. Sociodemographic data and information about the
use of HAART or otherwise was obtained. The Chi and Fisher Exact tests were used to find the significance of difference in
proportions of abnormalities between PLWHIV on HAART and treatment naïve groups. Statistical analyses were performed on SPSS
version 25.0 and GraphPad Prism version 8.0. P-values less than 0.05 were considered to be statistically significant.
Results: Echocardiographic abnormalities in the HAART and treatment naïve groups were 54.1% and 60.7%, respectively.
Electrographic abnormalities in the HAART and treatment naïve groups were 45.9% and 50%, respectively. Sinus bradycardia was
the most prevalent ECG abnormality in the treatment naïve. Nonspecific T-wave changes (36.1%) and sinus tachycardia (30.6%) were
the most common ECG abnormalities seen in HAART treated group. The common echocardiographic abnormalities were pulmonary
hypertension (22.7%), pericardial effusion (22.2%) and left ventricular systolic dysfunction (17.8%). There was no significant
difference in the proportions of echocardiographic abnormalities between PLWHIV on HAART and the treatment naïve groups (p >
0.05).
Conclusion: Cardiac abnormalities are common in PLWHIV regardless of treatment with HAART. Echocardiographic and electro-
graphic assessments are highly recommended for all PLWHIV.
Keywords: Ghana, echocardiographic abnormalities, electrocardiographic abnormalities, HIV, treatment naïve

Introduction
Human immunodeficiency virus (HIV) infection is a global epidemic currently affecting about 38 million people
worldwide.1 About 25 million people living with HIV (PLWHIV) are on highly active antiretroviral therapy
(HAART), whilst over 12 million people are not receiving HAART.1 Despite the immense reduction in morbidity and
mortality achieved by the introduction of HAART, about 820,000 people died of HIV-related complications in 2020.1,2

Cardiovascular disease is reported as one of the main underlying causes of death in PLWHIV affecting about 61% of
PLWHIV.3,4 Cardiac abnormalities in PLWHIV are often unrecognized and may only be detected at autopsy with only
about 10% incidence of symptomatic heart failure.5–7 Routine electrocardiogram (ECG) has therefore been suggested for
early detection of cardiac abnormalities in PLWHIV.8 While some existing studies attribute the prevalence of cardiac
disorders in PLWHIV to the increased survival achieved by HAART, a number of studies have also reported cardiac
abnormalities in treatment naïve people.9 Okoye and Anyabolu reported 70% of electrocardiographic (ECG)
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abnormalities in treatment naïve PLWHIV in Enugu, Nigeria.10 Olusegun-Joseph et al also reported 78% echocardio-
graphy abnormalities in treatment naïve people in the same region of Nigeria.11 Comparing ECG findings in HAART
treated versus treatment naïve PLWHIV, Njoku et al reported 93% versus 73% ECG abnormalities in PLWHIV on
HAART versus treatment naïve PLWHIV, respectively.12 However, a study in South Africa reported normal ECG and
echocardiographic findings in most PLWHIV on HAART and treatment naïve.13

This study was done to determine ECG and echocardiographic abnormalities seen in PLWHIV on HAART and the
treatment naïve group in Kumasi, Ghana.

Materials and Methods
Study Design and Setting
A prospective cross-sectional study was conducted at the HIV clinic of Komfo Anokye Teaching Hospital (KATH),
Kumasi, Ghana. The facility has over 1000 bed capacities and serves as a referral center for other hospitals in the middle
and northern belts of Ghana. KATH is the second largest teaching hospital in Ghana, and it is one of the biggest centres
for the care of PLWHIV.

Participants Selection and Sampling
In this study, we recruited 157 registered PLWHIV aged 16 years and above who were receiving HAART at the KATH
HIV clinic. Twenty-eight (28) treatment naïve PLWHIV who presented for treatment at the hospital over a period of three
months were approached for voluntary participation. We excluded patients with prior history of cardiac disorders
including those with congenital heart disease, and those who did not consent to participate.

Ethical Consideration
Ethical clearance (CHRPE/22/10) was obtained from the Committee on Human Research Publication and Ethics of the
Kwame Nkrumah University of Science and Technology, Kumasi, Ghana. A thorough explanation of the study protocol and
assurance of anonymity was made to the subjects. Written informed consent was also sought from participants and healthcare
management before data and sample collection. All methods were carried out in accordance with the Helsinki Declaration.

Data Collection and Measurement of Echocardiographic and Electrographic
Parameters
Standardized and structured questionnaires were used to obtain socio-demographic characteristics, disease history and
physical examination findings of all participating PLWHIV. Physical examination performed by the study physician
included general assessment, pulse (rate, rhythm, volume and the character), the blood pressure, the apex beat,
auscultation for the heart sounds (S1, S2, S3 and S4) and murmurs.

A resting 12 lead ECG was obtained from each participant according to standard procedure and evaluated by the
study physician/cardiologists. The ECGs were examined for the heart rate, the rhythm, electrical conduction abnormal-
ities, chamber enlargement, arrhythmias, and other abnormalities.

Transthoracic echocardiography was performed using an eLogic GE ultrasound machine equipped with a 3.5 MHz sector
probe. Study participants were examined in the left lateral decubitus position and the procedure followed the joint European
Association of Echocardiography and American Society of Echocardiography guidelines.15 Left ventricular (LV) mass was
calculated using the autopsy validated Devereux formula16 and indexed to the body surface area to determine LV mass index
(LVMI). Left ventricular hypertrophy (LVH) was considered to be present when LVMI was >104 g/m2 in women and >116
g/m2 in men. LVend-diastolic and systolic volumes were measured using modified Simpson’s biplane method and were used
to calculate ejection fraction, stroke volume and cardiac output as currently recommended.15

Statistical Analysis
Data from the questionnaires were entered into a Microsoft Excel (2016) spreadsheet and exported to SPSS Windows
version 25.0 and GrapPad Prism version 8.0 for statistical analysis. Descriptive analysis of baseline parameters was
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performed. Frequencies and percentages were calculated for categorical variables. For continuous data, measures of
central tendency using median (interquartile range) and mean were calculated; and measures of spread using standard
deviation and range were also calculated. The Chi and Fisher Exact tests were used to find the significance in difference
in proportions of abnormalities between HAART-treated PLWHIV and HAART naïve PLWHIV or between Efavirenz
(EFF)-based and Nevirapine-based (NVP) regimen. The Mann Whitney U-test was used to assess the significance of
differences in ECG and echocardiographic parameters between HAART-treated PLWHIVand HAART naïve PLWHIVor
between Efavirenz (EFF)-based and Nevirapine-based (NVP) regimen. P-values less than 0.05 were considered to be
statistically significant for all analyses.

Results
A total of 185 PLWHIV, consisting of 157 patients on HAART and 28 HAART naïve patients were included in the
statistical analysis. The mean (±SD) age of the study participants was 50.5 (±9.8) years. The majority of the study
participants were females (74.1%), more than 40 years (49.2%), had completed basic education (67.0%) and were
engaged in some form of employment (78.9%). There was no significant difference in the gender distribution, age
category, employment status and educational level between PLWHIV on HAART and the treatment naïve group (p >
0.05). Also, there was no significant difference in weight, height, body mass index (BMI), respiratory rate and
temperature between PLWHIV on HAART and treatment the naïve group (p > 0.05). Table 1 displays the socio-
demographic characteristics of the study groups.

Table 1 Sociodemographic Characteristics of Study Participants

Variable All Participants HAART NAIVE HIV HIV Patients on
HAART (n = 157)

p-value
Patients (n = 28)

NUMBER OF PARTICIPANTS (%)

Gender 0.815Ϯ

Female 137 (74.1) 20 (71.4) 117 (74.5%)

Male 48 (25.9) 8 (28.6) 40 (25.5%)

Age Category (Years) 0.124Ϯ

18–30 29 (15.7) 8 (28.6) 21 (13.4)

31–40 65 (35.1) 8 (28.6) 57 (36.3)

41 and above 91 (49.2) 12 (42.9) 79 (50.3)
Occupation 0.075Ϯ

Unemployed 39 (21.1) 2 (7.1) 37 (23.6)

Employed 146 (78.9) 26 (92.9) 120 (76.4)
Highest Educational Level 0.775Ϯ

No Education 46 (24.9) 5 (17.9) 41 (26.1)

Basic Education 124 (67.0) 20 (71.4) 104 (66.2)
Senior High School 9 (4.9) 2 (7.1) 7 (4.5)

Tertiary Education 6 (3.2) 1 (3.6) 5 (3.2)

MEDIAN (INTERQUATILE RANGE)

Weight (Kg) 53.0 (46.00–60.00) 53.50 (43.28–63.25) 52.60 (46.00–60.00) 0.812Ѣ

Height (cm) 160.0 (154.00–165.00) 160.00 (154.00–167.25) 160.00 (155.00–164.50) 0.848Ѣ

BMI (Kg/m2) 20.3 (18.00–23.44) 20.89 (17.83–24.83) 20.32 (18.00–23.25) 0.648Ѣ

Respiratory Rate (minutes) 20.00 (19.00–20.00) 20.00 (18.00–21.00) 20.00 (20.00–20.00) 0.997Ѣ

Temperature (°C) 36.40 (36.20–36.50) 36.40 (36.20–36.60) 36.30 (36.20–36.50) 0.221Ѣ

Note: Ϯp-values computed using the chi square test, Ѣp-values computed using the Mann Whitney.
Abbreviations: BMI, body mass Index; HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus.
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Echocardiographic and Electrocardiographic Parameters by Study Groups and HAART
Regimen
In general, there was no significant difference in echocardiographic parameters between PLWHIV on HAART and the
treatment naïve group (p > 0.05). In addition, there was no significant difference in echocardiographic parameters
between PLWHIV who were on efavirenz– based (EFV-based) regimen and those that took nevirapine-based (NVP-
based) regimen (p > 0.05) (Table 2).

As shown in Table 3, although not significant, heart rate, PR interval (PR-I) and QRS complex duration (QRSD) were
increased in PLWHIVon HAART compared to the treatment naïve group (87 (77–96.5) beats per minute vs 82.5 (68.75–
95.75) beats per minute, 168 (144.0–183.0) ms vs 157 (140.5–173.5) ms and 88 (82.0–98.0) ms vs 87 (82.0–95.0) ms
respectively). From Table 4, heart rate was increased amongst PLWHIV on efavirenz– based therapy than their counter-
parts who were on nevirapine-based therapy (88 (77–97) beats/minute vs 86 (76–94) beats/minute). The opposite was
true for the PR-I and QRSD (168 (141.5–182) ms vs 170 (148–192) ms and 86 (81.5–98.0) ms vs 90 (82–100) ms).
However, none of the variables were statistically significant between the two groups (p > 0.05).

Prevalence of Echocardiographic Abnormalities Among Study Participants
The prevalence of echocardiographic abnormalities was 54.1% for PLWHIVon HAART, and 60.7% for the treatment naïve
group, as shown in Figure 1. The common echocardiographic abnormalities seen among all the study population were

Table 2 Echocardiographic Parameters Stratified by Study Groups and ART Regimen

Variable All Participants HAART NAÏVE HIV
Patients (n = 28)

HIV Patients on
HAART (n = 157)

p-value

MEDIAN (IQR) MEDIAN (IQR) MEDIAN (IQR)

AR (cm) 3.00 (2.80–3.20) 2.90 (2.80–3.10) 3.00 (2.80–3.20) 0.204
LA (cm) 2.90 (2.70–3.10) 2.80 (2.55–3.00) 2.90 (2.70–3.10) 0.118

IVS (cm) 0.90 (0.80–1.00) 0.80 (0.70–1.00) 0.90 (0.80–1.00) 0.036*

LVPW (cm) 1.00 (0.90–1.10) 0.90 (0.90–1.00) 1.00 (0.90–1.10) 0.101
LVIDd (cm) 4.30 (3.85–4.80) 4.25 (3.90 (4.75) 4.30 (3.80–4.80) 0.687

LVIDs (cm) 2.80 (2.40–3.10) 2.70 (2.40–3.18) 2.80 (2.40–3.10) 0.740

AV Vmax (m/s) 0.85 (0.70–1.10) 0.80 (0.70–1.08) 0.90 (0.70–1.10) 0.783
EF (%) 65.00 (57.00–75.00) 66.50 (57.75–73.75) 65.00 (54.00–75.00) 0.836

FS (%) 34.00 (27.00–40.00) 36.00 (30.00–38.00) 33.00 (26.-40.00) 0.708
E/A 1.20 (1.00–1.40) 1.30 (1.00 –1.68) 1.10 (1.00–1.40) 0.130

ANTIRETROVIRAL REGIMEN

EFAVIRENZ-BASED NEVIRAPEN-BASED

AR (cm) 3.00 (2.80–3.20) 3.00 (2.80–3.20) 3.00 (2.80–3.20) 0.854

LA (cm) 2.90 (2.70–3.10) 2.90 (2.70–3.10) 2.90 (2.70–3.10) 0.818

IVS (cm) 0.90 (0.80–1.00) 1.00 (0.80–1.10) 0.90 (0.80–1.00) 0.360
LVPW (cm) 1.00 (0.90–1.10) 1.00 (0.80–1.10) 1.00 (0.90–1.10) 0.743

LVIDd (cm) 4.30 (3.85–4.80) 4.30 (3.80–4.73) 4.30 (3.90–4.80) 0.806

LVIDs (cm) 2.80 (2.40–3.10) 2.80 (2.20–3.05) 2.80 (2.50–3.20) 0.346
AV Vmax (m/s) 0.85 (0.70–1.10) 0.90 (0.70–1.10) 0.90 (0.70–1.10) 0.943

EF (%) 65.00 (57.00–75.00) 65.00 (57.25–75.00) 64.00 (52.00–75.00) 0.598

FS (%) 34.00 (27.00–40.00) 34.00 (27.50–40.00) 33.00 (26.00–40.00) 0.532
E/A 1.20 (1.00–1.40) 1.10 (1.00–1.30) 1.20 (1.00–1.50) 0.157

Note: *significant at α-level of 0.05, p-values were computed using the Mann Whitney U-test.
Abbreviations: LA, left atrium; IVS, interventricular septum dimension in diastole; LVPW, left ventricular posterior wall dimension in diastole; LVIDd,
left ventricular internal diameter in diastole; LVIDs, left ventricular internal diameter in systole; EF, left ventricular ejection fraction; FS, left ventricular
fractional shortening; RVSP, right ventricular systolic pressure; AR, aortic root; AV Vmax, aortic valve maximal flow velocity; E/A, ratio of early and late
mitral diastolic spectral Doppler; HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus.
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pulmonary hypertension (22.7%), pericardial effusion (22.2%) and left ventricular systolic dysfunction (17.8%). There was
no significant difference in the proportions of echocardiographic abnormalities between PLWHIV on HAART and the
treatment naive (p > 0.05). Furthermore, there were no significant differences in the proportions of echocardiographic
abnormalities between participants who were on EFV-based regimen and those who took NVP-based regimen (Table 5).

Prevalence of Electrocardiographic Abnormalities Among Study Groups
As shown in Figure 2, 53.5% of the total participants had normal ECG whilst 46.5% had abnormal ECG. A similar trend
was observed for PLWHIVon HAART, as more PLWHIV had normal ECG (54.1%) than those who had abnormal ECG
(45.9%). The treatment naïve group, however, had equal distribution of ECG findings.

Nonspecific T-wave changes (36.1%) and sinus tachycardia (30.6%) were the most common abnormalities seen in the
participants (Table 6). All the other abnormalities were less than 10%. Also, apart from left ventricular hypertrophy
(LVH), non-specific T-wave changes and sinus tachycardia which were higher in the efavirenz-based regimen group, all

Table 3 Distribution of Electrocardiographic (ECG) Parameters Amongst PLWHIV on HAARTand HAART- Naïve Subjects

ECG Parameter Total HAART-NAÏVE HIV
Patients

HIV Patients on
HAART

p- value

Median (IQR) Median (IQR) Median (IQR)

Heart rate (beats/min) 87 (76–96) 82.5 (68.75–95.75) 87 (77–96.5) 0.455

PR-I (ms) 166 (144–182) 157 (140.5–173.5) 168 (144.0–183.0) 0.160
QRSD (ms) 88 (82–98) 87 (82.0–95.0) 88 (82.0–98.0) 0.980

n (%) n (%) n (%)

SINUS RYTHYM _

Yes 185 (100.0) 28 (15.9) 157 (84.1)
No 0 (0.0) 0 (0.0) 0 (0.0)

SINUS TACHYCAARDIA 0.372

Yes 35 (18.9) 7 (20) 28 (80)
No 150 (81.1) 21 (14) 129 (86)

SINUS BRADYCARDIA 0.999

Yes 3 (1.6) 2 (66.7) 1 (33.3)
No 182 (98.4) 26 (14.3) 156 (85.7)

NORMAL AXIS 0.536

Yes 175 (94.6) 27 (15.4) 148 (84.6)
No 10 (5.4) 1 (10) 9 (90)

RAD 0.999

Yes 2 (1.1) 0 (0) 2 (100)
No 183 (98.9) 28 (15.3) 155 (84.7)

LAD 0.650

Yes 10 (5.4) 2 (28.0) 8 (80.0)
No 175 (94.6) 26 (14.9) 149 (85.1)

LVH 0.999
Yes 5 (2.7) 0 (0.0) 5 (100.0)

No 180 (97.3) 28 (15.6) 152 (84.4)

LAE 0.999
Yes 2 (1.1) 0 (0.0) 2 (100)

No 183 (98.9) 28 (15.3) 155 (84.7)

Notes: P-values of categorical variables were computed using the 2×2 Fisher exact test while that of continuous variables were done using Mann–Whitney U-test.
Abbreviations: QRSD, QRS duration; PR-I, PR Interval; LAD, Left Axis Deviation; RAD, right axis deviation; LVH, left ventricular hypertrophy; LAE, left atrial
enlargement; HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus.
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other abnormalities were more prevalent in the nevirapine-based regimen group than the efavirenz-based regimen group.
None of the results was statistically significant between the two groups (p > 0.05).

Table 6 summarizes the Spearman rho correlations of echocardiographic and ECG parameters. A negatively weak
significant correlation was observed between QRS axis and LVIDd and LVIDs (r = - 0.165, p-value = 0.025 and r = -
0.157, p-value= 0.033 respectively). A weak positive correlation was also observed between PR-I and FS which was
significant (r = 0.133, p-value = 0.042). A similarly weak but negative correlation, which was also significant, was also
observed between PR-I and AR (r=−0.133. p-value = 0.032).

Discussion
The current study investigated ECG and echocardiographic abnormalities among PLWHIV on HAART and treatment
naïve PLWHIV. In this study, echocardiographic abnormalities among PLWHIV on HAART and the treatment naïve
group were found to be 54.1%, and 60.7%, respectively. This is similar to the findings of Oluwabunmi et al, who reported
52% echocardiographic abnormalities among PLWHIV on HAART and 60% echocardiographic abnormalities among
treatment naïve PLWHIV in Enugu, Nigeria.17 Olusegun-Joseph et al also reported a higher prevalence of echocardio-
graphic abnormalities among treatment naïve PLWHIV (78%) than HIV negative controls (16%).11 On the contrary,

Table 4 Distribution of Electrocardiographic (ECG) Parameters Based on Antiretroviral Regimen

Antiretroviral Regimen

ECG Parameter EFAVERENZ BASED (n = 94) NEVIRAPEN BASED (n = 63) p-value

Heart rate (beats/min) 87 (77.0–96.5) 88 (77–97) 86 (76–94) 0.435

PRI (ms) 168 (144–183) 168 (141.5–182) 170 (148–192) 0.696
QRSD (ms) 88 (82–98) 86 (81.5–98.0) 90 (82–100) 0.19

n% n% n%

SINUS RYTHYM -

Yes 157 (100.0) 94 (59.9) 63 (40.1)
No 0 (0.0) 0 (0.00) 0 (0.00)

SINUS TACHYCAARDIA 0.452

Yes 28 (17.8) 16 (57.1) 12 (42.9)
No 129 (82.2) 78 (60.5) 51 (39.5)

SINUS BRADYCARDIA 0.401

Yes 1 (0.6) 0 (0.0) 1 (100)
No 156 (99.4) 94 (60.3) 62 (39.7)

NORMAL AXIS 0.264

Yes 148 (94.3) 90 (60.8) 58 (32.9)
No 9 (5.7) 4 (44.4) 5 (55.6)

RAD 0.643

Yes 2 (1.3) 1 (50) 1 (50)
No 155 (98.7) 93 (60) 62 (40)

LAD 0.407
Yes 8 (5.1) 4 (50) 4 (50)

No 149 (94.9) 90 (60.4) 59 (39.6)

LVH 0.317
Yes 5 (3.2) 2 (40) 3 (60)

No 152 (96.8) 92 (60.5) 60 (39.5)

LAE 0.643
Yes 2 (1.3) 1 (50) 1 (50)

No 155 (98.7) 93 (60.0) 62 (40.0)

Note: P-values of categorical variables were computed using the 2×2 Fisher exact test while that of continuous variables were done using Mann–Whitney U-test.
Abbreviations: QRSD, QRS duration; PRI, PR Interval; LAD, left axis deviation; RAD, right axis deviation; LVH, left ventricular hypertrophy; LAE, left atrial enlargement.
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Roozen et al reported very low prevalence (<10%) of echocardiographic abnormalities among PLWHIV on HAART,
treatment naïve PLWHIV and HIV negative controls in South Africa.13

On the other hand, the prevalence of ECG abnormalities was 46.5% among PLWHIV; with non-specific T-wave
changes (36.1%) and sinus tachycardia (30.6%) being the most common abnormalities. This prevalence of ECG

Figure 1 Echocardiographic abnormalities among study participants.

Table 5 Echocardiographic Abnormalities Stratified by Study Groups and ART Regimen

Echocardiographic Abnormalities All Participants (185) HAART NAÏVE
PLWHIV (n = 28)

PLWHIV ON
HAART (n = 157)

p-value

LV hypertrophy 12 (6.5) 1 (3.6) 11 (7.0) 0.696

LV diastolic dysfunction 6 (3.2) 1 (3.6) 5 (3.2) 0.999

LV systolic dysfunction 33 (17.8) 4 (14.3) 29 (18.5) 0.790
Pericardial effusion 41 (22.2) 9 (32.1) 32 (20.4) 0.215

Pulmonary hypertension 42 (22.7) 8 (28.6) 34 (21.7) 0.464

Others 6 (3.2) 2 (7.1) 4 (2.5) 0.225

ANTIRETROVIRAL REGIMEN

Echocardiographic Abnormalities EFAVERENZ
BASED (n = 94)

NEVIRAPEN
BASED (n = 63)

LV hypertrophy 12 (6.5) 8 (8.5) 3 (4.8) 0.513

LV diastolic dysfunction 6 (3.2) 5 (5.3) 0 (0.0) 0.182
LV systolic dysfunction 33 (17.8) 18 (19.1) 11 (17.5) 0.836

Pericardial effusion 41 (22.2) 20 (21.3) 12 (19.0) 0.365

Pulmonary hypertension 42 (22.7) 20 (21.3) 14 (22.2) 0.716
Others 6 (3.2) 3 (3.2) 1 (1.6) 0.385

Note: p-values were computed using the 2×2 Fischer exact test, others include dilated cardiac chambers, dilated aortic root, tricuspid regurgitation and
tricuspid effusion. Some participants had multiple abnormalities.
Abbreviations: LV, left ventricle; HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus.
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abnormalities is in harmony but lower than the report of Njoku et al12 and Okoye et al,10 in studies done in Nigeria;
where 73% and 70% were reported among the HAART naïve PLWHIV, respectively, and a higher prevalence of 93%
was reported by Njoku et al in the HAART treated group.

In this study, we found no significant difference in the proportions of echocardiographic abnormalities between
treatment naïve PLWHIV and PLWHIVon HAART. Furthermore, there were no significant difference in the proportions
of echocardiographic abnormalities between patients on EFV-based regimen and those on NVP-based regimen (Table 5).

Figure 2 Distribution of ECG abnormalities stratified by HAART status.

Table 6 Electrocardiographic (ECG) Abnormalities Stratified by HAART Status and Antiretroviral Regimen

ECG Abnormality All Participants (185) HAART NAÏVE
PLWHIV (n = 28)

PLWHIV ON
HAART (157)

p-value

First degree AV block 6 (7.0) 0 (0.0) 6 (8.3) 0.567
Left atrial enlargement 1 (1.2) 0 (0.0) 1 (1.4) 0.999

Left ventricular hypertrophy 5 (5.8) 0 (0.0) 5 (6.9) 0.74

Nonspecific Twave changes 31 (36.0) 5 (35.7) 26 (36.1) 0.143
Poor R wave progression 3 (3.5) 0 (0.0) 3 (4.2) 0.856

Sinus bradycardia 3 (3.5) 2 (14.3) 1 (1.4) 0.546

Sinus tachycardia 27 (31.4) 5 (35.7) 22 (30.6) 0.734
Others 10 (11.6) 2 (14.3) 8 (11.1) 0.872

ANTIRETROVIRAL REGIMEN

ECG Abnormalities (n = 185) EFAVERENZ
BASED (n = 94)

NEVIRAPEN
BASED (n = 63)

First degree AV block 6 (8.3) 2 (5.3) 4 (11.8) 0.654
Left atrial enlargement 1 (1.4) 0 (0.0) 1 (2.9) 0.999

Left ventricular hypertrophy 5 (6.9) 3 (7.9) 2 (5.9) 0.754

Nonspecific Twave changes 26 (36.1) 15 (39.5) 11 (32.4) 0.920
Poor R wave progression 3 (4.2) 1 (2.6) 2 (5.9) 0.879

Sinus bradycardia 1 (1.4) 0 (0.0) 1 (2.9) 0.895

Sinus tachycardia 22 (30.6) 12 (31.6) 10 (29.4) 0.639
Others 8 (11.1) 5 (13.2) 3 (8.8) 0.546

Note: Others: left axis deviation, type B Wolff–Parkinson White syndrome and complete right bundle branch block (RBBB), none of the study participants had multiple
abnormalities.
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Our finding is comparable to that of Oluwabunmi et al, who found a similar proportion of echocardiographic abnorm-
alities between treatment naïve PLWHIV and PLWHIV on HAART in Nigeria.17 In the same study, they reported no
significant difference in echocardiographic abnormalities between participants on protease inhibitor (PI)-based and non-
PI-based regimen.17

With respect to the distribution of abnormalities, non-specific T-wave changes (36.1%) and sinus tachycardia (30.6%)
were the most common ECG abnormalities among the participants, which is comparable to the findings of Oluwabunmi
et al, who reported that sinus tachycardia was the most prevalent ECG abnormality (64%) seen in this PLWHIV.17 Again,
Oluwabunmi et al, in Nigeria, reported T-wave inversion to be the most prevalent ECG abnormality amongst PLWHIV in
their study (23%), followed closely by sinus tachycardia (21%).17 This high prevalence of sinus tachycardia in the
treatment naïve arm could be explained by anxiety, excessive sympathetic stimulation from autonomic imbalance,
dehydration in subjects with chronic diarrhoea, anaemia and increased metabolic demand in febrile illnesses as heart
rate is known to increase in such conditions.8 However, Kabwe et al, in Zambia, reported that sinus bradycardia was
found in about 7% of the PLWHIV in their study. 17,18

Apart from left ventricular hypertrophy, non-specific T-wave changes and sinus tachycardia which were higher in the
efaverenz-based regimen group, all other ECG abnormalities were more prevalent in the nevirapen-based regimen group
than the efaverenz-based regimen group. This finding is also similar to the study by Oluwabunmi et al, who also found
LVH, sinus tachycardia and T-wave inversion to be higher in non-PI-based regimen than in PI-based regimen.17

In this study, except for IVS that was significantly higher in PLWHIVon HAART than the treatment naïve, there was
no significant difference in the other echocardiographic parameters between treatment naïve PLWHIV and those on
HAART. In addition, there was no significant difference in echocardiographic parameters between participants who were
on efaverenz-based regimen and those that took nevirapen-based regimen. Oluwabunmi et al reported similar echocar-
diographic parameters between treatment naïve PLWHIV and those on HAART.17 In another Nigerian study, Olusegun-
Joseph et al reported more echocardiographic abnormalities in treatment naïve PLWHIV than healthy controls.11 Several
studies have associated increased echocardiographic abnormalities with increased subclinical atherosclerosis among
PLWHIV.9,10 Increased echocardiographic abnormalities have been associated with increased mortality among
PLWHIV.11 Studies have shown that cardiovascular abnormalities in HIV infection are often clinically quiescent and
may be attributed to disorder in other systems.12–16 Our current study, which confirms no significant difference in the
findings between PLWHIV on HAART and the treatment naïve, implies that cardiac abnormalities are not significantly
due to HAART. Our current study further confirms no significant difference in the rate of echocardiographic and ECG
abnormalities between different regimens of HAART. This is an additional confirmation that cardiac abnormalities in
PLWHIV are not significantly due to HAART. PLWHIV on HAART are therefore not at higher risk of cardiac
abnormalities due to treatment. The higher rate of echocardiographic and ECG abnormalities in both HAART and
naïve groups suggests that cardiac abnormalities are mostly due to the virus. Routine echocardiography and ECG are
therefore recommended for all PLWHIV to improve management and quality of life.

Our study had a few limitations, and significantly amongst them is the low number of treatment naïve PLWHIV (n =
28). This was inevitable because most PLWHIV were on HAART as per the current guidelines.17 Our study findings were
based on conventional 2D echocardiography which is less sensitive than 3D echocardiography. However, conventional
2D is still the most widely available in many clinics.

Conclusion
Cardiac abnormalities were found to be over 55% prevalent in PLWHIV, regardless of their HAART status. There is no
significant difference in the rate of cardiac abnormalities in PLWHIV on HAART and treatment naïve PLWHIV, making
HAART an unlikely cause of cardiac abnormalities in PLWHIV.

What is Already Known on This Topic?
● That cardiovascular disease is one of the main causes of death in PLWHIV.
● That cardiac abnormalities are often detected late.
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What Does This Study Add?
● That PLWHIV could benefit from routine ECG and echocardiography.
● That being on HAART does not increase the risk of cardiac abnormalities and may even reduce the prevalence of
cardiac abnormalities.
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