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INTRODUCTION 

Sub-Sahara Africa alone is responsible for over 71% 

burden of Human Immuno-deficiency Virus (HIV) across 

the globe.1,2 Nigeria which ranks second in this world 

burden has 3.3 million of its population living with the 

virus out of which 360,000 were children <15 years.3 

With increasing access to highly active antiretroviral 

therapy (HAART), perinatal infected children are living 

into adulthood now. Such children are exposed to higher 
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ABSTRACT 

 

Background: Effect of prolong use of antiretroviral therapy and chronic HIV infection on cardiac performance of 

infected children and adolescents requires evaluation. We studied cardiac structure/functions, and troponin levels of 

these subjects on anti-retroviral therapy for > 6 months in our hospital.  

Methods: A cross sectional survey was conducted in our facility for the above objectives. Bio-data, time and type 

antiretroviral drugs, mode of transmission, weight, height, body-mass-index, echocardiogram, electrocardiogram, 

CD4, viral load, and troponin were done for all subjects. 

Results: Of a total of 126 subjects recruited, 66 (52.4%) were males. Their mean age, and duration on antiretroviral 

therapy was 14.1±3.1 (7, 18) years, and 7.2±2.9 (1, 14) years. Majority 69 (54.8%) were between 15-18 years, most 

73 (57.9%) had BMI of <18 kg/m2, and 99 (78.6%) had vertical transmition. Their mean troponin-1 level was 

2.0±1.6ng/ml. Abnormal echocardiogram and electrocardiogrm was detected in 41.3% and 38.1% of the subjects, 

with mild-systolic-dysfunction (11.9%), pulmonary-hypertension (11.1%) and left-ventricular-dysfunction (10.3%) as 

the commonest abnormal echocardiogram findings, and sinus-tachycardia 16 (12.7%), non-specific-ST-T abnormality 

12 (9.5%), mild-right and left-ventricular-hypertrophy 4 (3.2%) as the commonest electrocardiogram abnormalities 

detected. Significant relationship was seen between troponin and the following variables; echocardiogram, chi2 36.95, 

p=0.0001; electrocardiogram, chi2 59.07, p=0.0001; body-mass-index chi2 13.63, p=0.001; 1st line antiretroviral 

therapy, chi2 21.187, p=0.001, 2nd line, chi2 19.978, p=0.002; CD4, chi2 6.896, p=0.032; and viral-load, chi2 7.515, 

p=0.023.  

Conclusions: There is high prevalence of cardiac abnormalities among the study subjects. Echocardiogram and 

electrocardiogram to be included in their baseline and follow-up care for early disease detection, and initiation of 

measures to halt its progression.  
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risk of cardiovascular events from chronic HIV infection 

itself, and prolong use of HAART.4 HIV is transmitted to 

children vertically from their infected mothers in 90% of 

paediatric HIV.2 Cardiovascular disease (CVD) remains 

the leading cause of non–HIV related deaths in infected 

persons, and is the 10 cause of acquired heart disease in 

this group of people for both children and adults.4 

Cardiovascular complications result from direct 

myocardial invasion by HIV, chronic inflammatory 

response from the infection, endothelial dysfunction, 

autoimmunity to the virus, pulmonary hypertension (PH) 

from recurrent parenchymal lung disease, and 

derugrelated cardiotoxicity.4 HAART has remained the 

standard treatment for HIV infection. Cardiovascular risk 

following its prolong use is dependently associated with 

increased risk of heart failure, cardiomyopathies, 

premature atherosclerosis, stroke, and myocardial 

infarction in both pre and HAART eras.4 Inflammation 

with complex immune interaction in HIV infection is 

associated with endothelial dysfunction in both HIV 

treated and untreated patients.5 Hsue et al reported carotid 

intima media thickness and elevated C-reactive proteins 

(CRP) that remained elevated in all HIV groups, 

irrespective of the level of viraemia suggesting persistent 

inflammation, key etiology for early atherosclerosis in 

these patients.6 Several studies have also shown that 

despite the control of HIV replication below the assay 

threshold (20, 40 or 50 copies/ml), HIV replication 

persists along with immune activation from; evolving 

HIV production, co-pathogen load of cytomegalovirus 

(CMV) and herpes viruses, the loss of immune-regulatory 

T cells, the translocation of lipopolysaccharide across a 

damaged gut mucosa, and the irreversible fibrosis of the 

lymphoid infrastructure.5-8  

Cardiac troponin 1 (cTcI), a cardio-myocyte injury 

marker, and specific for diagnosing acute myocardiac 

infarction, is a globular protein complex involve in 

muscle contractility.9,10 Together with troponin T (cTcT) 

and C form a troponin complex in the heart for 

transmission of intracellular calcium signal actin-

tropomyosin interaction. In children, serum 

measurements are sensitive and specific for detecting 

myocardial injury in a variety of settings.9-11 HAART, the 

triple drug regimen used for the treatment of HIV 

infection is associated with clinical cardiovascular 

concerns. Triant et al, showed a significantly higher 

prevalence of hypertension (21.2% vs 15.9%), diabetes 

(11.5% vs 6.6%) and dyslipidaemia (23.3% vs 17.6%) in 

HIV-infected patients than in the non-HIV cohort 

(p<0.0001 for each comparison).12 The lipoatrophic and 

lipohypertrophic changes typically start to manifest after 

6-12 months of anti-retroviral (ARV) therapy.13,14 

According to Nigeria guideline, the preferred 1st line 

HAART for children 20 to 30kg or 6-10 years during the 

period of the study was nucleoside reverse transcriptase 

inhibitors (NRTI) backbone, [zidovudine (AZT), or 

Abacavir (ABC), + lamivudine (3TC) and integrase 

inhibitors, dolutegravir (DTG).15 Alternative 1st line was 

AZT or ABC +3TC+ protease inhibitor (PIs), (LPV/r). 

Preferred 1st line HAART for adolescents was tenofovir 

(TDF)+3TC+DTG. Preferred 2nd HAART for children 

and adolescents was AZT or ABC or TDF+3TC or FTC + 

atazanavir (ATV)/r or LPV/r or DTG or darunavir 

(DRV)/r.  

Electrocardiography (ECG), echocardiography (ECHO), 

troponin I, are all highly sensitive parameters that can be 

used in identifying at risk group for CVD. There is dearth 

of information on the type of CVD associated with 

chronic HIV infection, and prolong use of HAART in our 

environment. This study was therefore structured for that 

aim. It is envisaged that the result will provide the 

baseline information on CVD in HIV positive children 

and adolescents on treatment in our environment, for 

better management.  

METHODS 

We carried out a cross sectional survey at the Paediatric 

Out-patient Special Treatment Clinic (POSTC) of the 

University of Abuja Teaching Hospital (UATH) between 

August to December 2023. POSTC is an out-patient 

clinic service area of the health institution where HIV 

infected children and adolescents, and exposed babies 

were followed up for treatment and monitoring. It has 

consulting rooms for the doctors, nurses, and adherence 

counselors. Record clerks, pharmacists, and nutritionists 

and home base-care providers are also at their disposal on 

week days (Monday-Friday, from 7.30 am to 4 pm.). 

UATH is a 500 bed capacity referral hospital, sub-serving 

the people of Federal Capital Territory (FCT) Abuja and 

five neighbouring states. Is one of the first centers in the 

country to start offering free HIV/AIDS services through 

the President Emergency Plan for AIDs Relief (PEPFAR) 

since 2005. Ethics clearance was obtained from the ethics 

committee of the health institution before the 

commencement of the study.  

Inclusion criteria 

Inclusion for the study subjects were; stable HIV infected 

children and adolescents with no signs or symptoms of 

infection such fever, painful urination, cough, difficulty 

with swallowing, etc, not having any chronic diseases 

such diabetics, sickle cell disease, asthma, will be ≤18 

years, started on ARV therapy for not less than six 

months.  

Exclusion criteria 

Excluded were those with signs and symptoms of 

infection, those with chronic diseases, and those 

unwilling to participate in the study.  

Consecutive eligible subjects were recruited and enrolled 

into the study after caregivers has provided written 

informed consent, and children ≥7 years provide assent. 

All the enrolled were evaluated clinically, their weight, 

height was measured, body mass index calculated and 
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classified according to WHO classification (underweight 

<18.0, normal is 18.5-24.9, overweight is ≥25.0, obesity 

is ≥30.0. CD4 cell count, VL, ECG, ECHO, troponin was 

also carried out for all subjects. CD4 cell count was 

measured using automated Partec Cyflow easy count kit 

(Partec code no. 05-8401 Western Germany), while VL 

measurement was with (Roche Smp/prep/cobs Taqman 

96, USA).  CD4 cell count and VL were done at 

enrollment into the study if there was no recent one. Seca 

beam weighing scale accurate to the nearest 0.01 kg was 

used for measuring their weight, while standiometer also 

by Seca was used for the height. The socio-economic 

class (SEC) of the parents was assessed using Olusanya 

two factor index classification (father’s occupation and 

mother’s level of education).16  

ECHO (2-Dimesional, M-mode, and Doppler evaluation) 

were carried out by the paediatric cardiologist using the 

general electric vivid echo machine in accordance with 

the criteria of the American Society of 

Echocardiography.17 The transducer frequency of 3.5 or 5 

MHz was used depending on the need. Left ventricular 

systolic dysfunction (LVSD) was defined as left 

ventricular fractional shortening <28%. Dilated 

cardiomyopathy (DC) was defined as LVSD with bi-

ventricular or left ventricular enlargement. Pericardial 

effusion (PE) was diagnosed when the effusion measured 

more than 4mm. Prolapsed mitral valve was diagnosed on 

the basis of: thickening of the valve; and left atrial 

systolic dislocation of one or both mitral leaflets from the 

mitral valve ring plane. A 12-lead standard ECG using 

the Hewlett Packard M1700A3412A08047 was used for 

ECG evaluation. cTc1 assayed was done using a test 

method that was based on immunoassay technology that 

employs the sandwich immune detection method. 

Concentrations and clinical references: 0-0.3ng/ml is 

normal level, >0.3ng/ml indicates risk of acute 

myocardial infarction.18 

 

Data analysis 

Data analysis was computed using SPSS version 23.0 
computer software packages. Tests of significance were 
the Chi-square or Fisher exact test (whenever the 
expected frequency in one of the cells was less than 5. 
Differences between groups were considered significant 
at p<0.05. 

RESULTS 

Table 1 showed the characteristics of the study 
population according to the mode of HIV transmission. 
Of the 126 participants recruited, 66 (52.4%) were males, 
with male to female ratio of 1.1:1. Their mean age was 
14.1±3.1 [7, 18] years, majority 69 (54.8%) were between 
15-18 years, while the least 15(11.9) were <10 years. 
Most 82 (65.1%) came from a low SEC, and 73 (57.9%) 
were underweight (BMI of <18 kg/m2) with mean of 
17.6±3.5 [8.2, 29.6] kg/mm2. There was statistically 
significant difference in BMI of vertically and non-
vertically transmitted subjects, chi2 5.91, p=0.053. While 
99 (78.6%) got their HIV infection through vertical 
means, 27(21.4%) acquired theirs non-vertically. Most 90 
(71.4%) had both parents alive, 7 (5.6%) and 29 (23.0%) 
has lost either both parents or lost only one. Parent 
survival for the two groups also showed significant 
difference, chi2. 4.65, p =0.043. Their mean troponin 1 
was 2.0±1.6ng/ml, with 90 (71.4) having normal value of 
<0.3ng/ml. Again, no significant difference was also 
observed in troponin levels for the two groups, p values 
>0.05. Most 92 (92.9%) of the vertical transmitted 
subjects were on 2nd line HARRT, while 15 (55.6%) of 
the non-vertical were on 1st line medication. Though the 
mean duration on HARRT for the subjects was 7.2±2.9 
[1, 14] years, statistically significant difference was 
observed between the vertical and the non-vertical 
transmitted subjects for the 2nd line HARRT, Chi2 5.08, 
p=0.020. There was also statistically significant in their 
mean CD4 cell count, and VL at enrollment for the two 
groups, chi2 3.768, p=0.0003 for CD4 cell count, and chi2 
1.609, p=0.046 for the VL. 

Table 1: Characteristics of the study population. 

Variables 

Vertical 

transmission (%), 

n=99. Mean±SD 

Non-vertical 

transmission (%), 

n=27, Mean±SD 

Total (%), n=126 

Mean±SD [range] 
Chi2 

P 

value 

Age (in years)      

Mean age 13.7±3.2 15.9±2.3 14.1±3.1 [7, 18] 4.76 0.080 

<10 14 (14.1) 1 (3.7) 15 (11.9) 

1.09 0.581 10-<15 38 (38.4) 4 (14.8) 42 (33.3) 

15-18 47 (47.5) 22 (81.5) 69 (54.8) 

Sex      

Male 51 (51.5) 15 (55.6) 66 (52.4) 
0.018 0.894 

Female 48 (48.5)   12 (44.4)   60 (47.6)   

Socio-economic class      

Upper 12 (12.1) 1 (3.7) 13 (10.3) 

4.23 0.122 Middle 27 (27.2) 4 (14.8) 31 (24.6) 

Low 60 (60.6) 22 (81.5) 82 (65.1) 

Continued. 
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Variables 

Vertical 

transmission (%), 

n=99. Mean±SD 

Non-vertical 

transmission (%), 

n=27, Mean±SD 

Total (%), n=126 

Mean±SD [range] 
Chi2 

P 

value 

Parent survival status      

Both parents alive 77 (77.8) 13 (48.2) 90 (71.4) 

4.65 0.043 Both parent dead 1 (1.0) 6 (22.2) 7 (5.6) 

One parent dead 21 (21.2) 8 (29.6) 29 (23.0) 

BMI (kg/m2)      

Mean BMI 17.3±3.4 17.9±38 17.6± 3.5 [8.2, 29.6] 0.21 0.351 

<18 62 (62.6) 11 (40.7) 73 (57.9) 

5.91 0.053 
18-24.9 34 (34.4) 16 (59.3) 50 (39.7) 

25- <30  3 (3.0) 0 (0.0) 3 (2.4) 

.>30 0 (0.0) 0 (0.0) 0 (0.0) 

Troponin level  (ng/ml)      

Mean troponin level  (ng/ml)  2.51±20.21 0.09±0.024 2.0±1.6   

0-0.3 70 (70.7) 20 (74.1) 90 (71.4) 0.619 0.537 

≥ 0.3 29 (29.3) 7 (25.9) 36 (28.6) 0.83 0.360 

1st  line HAART 7 (7.1) 15 (55.6) 22 (17.5) 1.86 0.532 

2nd line HAART 92 (92.9) 12 (44.4) 104 (82.5) 4.02 0.032 

Duration on HAART  (yrs) *15.7±1.7 *1.1±0.20 * 7.2±2.9 [1, 14]  5.08 0.020 

CD4 at enrollment  (cell/mm3) *763.5±612.48 *312.6±193.4 *538.05±375.89 3.768 0.0003 

VL at enrollment  (copies/ml) *1013.4±286.9 6868.5±111.6 *3940.5±255.4 1.609 0.046 

Table 2: ECHO, ECG and, HARRT Used by the study population. 

Variables 

Vertical 

transmission (%), 

n=99 

Non-vertical 

transmission (%), 

n=27 

Total (%), 

n=126 
Chi2 

P 

value 

ECHO findings      

Normal 61 (65.7) 13 (66.7) 74 (58.7) 

6.59 0.581 

Mild Rt and LV-systoli-dysfunction 10 (9.1) 5 (7.4) 15 (11.9) 

Cardiomyopathy  3 (2.0) 1 (3.7) 4 (3.2) 

Mild LIV-diastolic-dysfunction 1 (1.0) 0 (0.0) 1 (0.8) 

Pulmonary hypertension 11 (8.1) 3 (11.1) 14 (11.1) 

Dilated cardiac chambers 4 (4.0) 1 (3.7) 5 (4.0) 

LV dysfunction 9 (10.1) 4 (11.1) 13 (10.3) 

ECG findings      

Normal 63 (63.6) 15 (55.6) 78 (61.9) 

16.45 0.052 

ST elevation 2 (6.1) 1 (11.1) 3 (2.4) 

Lt ventricular hypertrophy 2 (12.1) 2 (14.8) 4 (3.2) 

Rt ventricular hypertrophy 2 (0.0) 1 (3.7) 3 (2.4) 

Non-specific ST segment abnormality  10 (6.1) 2 (3.7) 12 (9.5) 

T wave abnormality 2 (2.0) 1 (3.7) 3 (2.5) 

Sinus-tachycardia 12 (1.0) 4 (0.0) 16 (12.7) 

Bi-ventricular hypertrophy 2 (5.1) 0 (3.7) 2 (7.8) 

First degree heart block 3 () 0 (0.0) 3 (1.6) 

Sinus-arrhythmias 1 (1.0) 1 (3.7) 2 (1.6) 

Types of 1st line HAART      

AZT+3TC+NVP 0 (0.0) 0 (0.0) 0 (0.0) 

18.76 0.002 

AZT+3TC+EFV 0 (0.0) 0 (0.0) 0 (0.0) 

ABC+3TC+LPV/r 1 (1.0) 2 (7.4) 3 (2.4) 

AZT+3TC+LPV/r 0 (0.0) 2 (7.4) 2 (1.6) 

TDF+3TC+DTG 4 (4.0 ) 8 (29.6) 12 (9.5) 

ABC+3TC+DTG 2 (2.0) 3 (11.1) 5 (4.0) 

Total (%) 7 (7.1) 15 (55.6) 22 (17.4) 

Continued. 
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Variables 

Vertical 

transmission (%), 

n=99 

Non-vertical 

transmission (%), 

n=27 

Total (%), 

n=126 
Chi2 

P 

value 

Type of 2nd line HAART      

ABC+3TC+LPV/r 12 (12.1) 1 (3.7) 13 (10.3) 

 

 

 

 

14.21 

 

 

 

 

0.03 

AZT+3TC+LPV/r 7 (7.1) 0 (0.0) 7 (5.6) 

TDF+3TC+DTG 46 (46.5) 8 (29.6) 54 (42.9) 

ABC+ FTC+ATV/r 4 (4.0) 0 (0.0) 4 (3.2) 

ABC+3TC+DTG 20 (20.2) 3 (11.1) 23 (18.3) 

TDF+3TC+ATV/r 3 (3.0) 0 (0.0) 3 (2.4) 

Total  (%) 92 (92.9) 12 (44.4) 104 (82.5) 

Table 3: Cardiac troponin 1 levels Vs age, sex, BMI, ECHO, and ECG findings. 

Variables 
Troponin  

0-0.3 ng/ml, n=90 

Troponin          

>0.3 ng/ml, n=36 

Total (%) 

n=126 
Chi 2 P value 

Age (in years)      

<10 13 (14.4) 2 (5.6) 15 (11.9) 

3.89 0.143 10-15 30 (33.3)  12 (33.3) 42 (33.3) 

16-18 47 (52.2)  22 (61.1) 69 (54.8) 

Sex      

Male 50 (55.6) 16 (44.4) 66 (52.4) 
4.21 0.235 

Female 40 (44.4) 20 (55.6) 60 (47.6) 

BMI (kg/m2)      

<18 54 (60.0) 19 (52.8) 73 (57.9) 

13.63 0.001 
18-24.9 34 (37.8) 16 (44.4) 50 (39.7) 

25-<30 2 (2.2) 1 (2.8) 3 (2.4) 

>30 0 (0.0) 0 (0.0) 0 (0.0) 

ECHO findings      

Normal   74 (82.2) 0 (0.0) 74 (58.7) 

36.95 <0.0001 

Mild Rt and LV-systolic-dysfunction  5 (5.6) 10 (27.8) 15 (11.9) 

Dilated cardiomyopathy   0 (0.0) 4 (11.1) 4 (3.2) 

Mid-diastolic-dysfunction 0 (0.0) 1 (2.8) 1 (0.8) 

Pulmonary hypertension  3 (3.3) 8 (22.2) 14 (11.1) 

Dilated cardiac chambers  2 (2.2) 2 (5.6) 5 (4.0) 

LV-dysfunction  3 (3.3) 5 (13.9) 13 (10.3) 

ECG findings      

Normal  78 (86.7) 0 (0.0) 78 (61.9) 

59.07 <0.0001 

ST segment elevation  1 (1.1) 2 (5.6) 3 (2.4) 

Lt ventricular hypertrophy  1 (1.1) 3 (8.3) 4 (3.2) 

Rt ventricular hypertrophy  1 (1.1) 2 (5.6) 3 (2.4) 

Non-specific ST-T abnormality  2 (2.2) 10 (27.8) 12 (9.5) 

T wave abnormality  1 (1.1) 2 (5.6) 3 (2.4) 

Sinus-tachycardia 3 (3.3) 13 (36.1) 16 (12.7) 

Bi-ventricular hypertrophy   0 (0.0) 2 (5.6) 2 (1.6) 

First degree heart block   2 (2.2) 1 (2.8) 3 (2.4) 

Sinus-arrhythmias   1 (1.1) 1 (2.8) 2 (1.6) 

 

Table 2 showed the ECHO, ECG findings, and HARRT 

use by the study population. The prevalence of abnormal 

ECHO, and ECG were 41.3%, and 38.1% with mild Rt 

and Lt ventricular-systolic-dysfunction 15 (11.9%), 

pulmonary hypertension (PH) 11 (8.7%), and left 

ventricular (LV) dysfunction 13 (10.3%) as the 

commonest ECHO abnormalities, and sinus-tachycardia 

16 (12.7%), non-specific ST-T abnormality 12 (9.5%), 

and LV hypertrophy 4 (3.2%) for common ECG 

abnormalities. Most of the abnormal findings were seen 

with the vertically transmitted subjects. No statistically 

significant difference was observed between the two 

groups for ECHO, chi2 5.95, p= 0.581, but significant 

difference was seen with ECG, chi2 16.45, p=0.052, 1st 
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line HAART, chi2 18.76, p=0.002, and 2nd line HARRT, 

chi2 14.21, p= 0.03. 

Table 3 shows cTcI levels Vs age, sex, BMI, ECHO, and 

ECG findings for the study subjects. Thirty-six (28.6%) 

had higher troponin levels of >0.3ng/ml, with statistical 

significant relationship seen between troponin and BMI, 

chi2 13.63, p=0.001, ECHO, chi2 36.95, p =0.0001, and 

ECG, chi2 59.07, p=0.0001. No significant relationship 

was seen for other variables; their p values were >0.05. 

Most of the abnormal ECHO and ECG was among the 

subjects with elevated troponin.  

Table 4: Cardiac troponin 1 levels Vs mode of transmission, SEC, parent survival, CD4, VL, and HARRT. 

Variables 
Troponin 
 0-0.3ng/ml, n=90 (%) 

Troponin >0.3ng/ml,  
n=36 (%) 

Total, 
 n=126 (%)  

Chi2 P value 

Mode of transmission      

Vertical 80  (88.9) 19 (52.8) 99 (78.6) 
2.743 0.452 

Non-vertical 10 (11.1) 17 (47.2) 27 (21.4) 

Socio-economic class      

Upper 10 (11.1)   2 (5.6) 12 (9.5) 

1.649    0.648 Middle 21 (22.2) 10 (27.8) 31 (24.6) 

Low 59 (65.6) 24 (67.7) 83 (65.1) 

Parent survival status      

Both parent alive 81 (90.0)   9 (25.0) 90 (71.4) 

9.152 0.010 Both parent dead 1 (1.1)   6 (16.7) 7 (5.6) 

Only one parent alive 8 (8.9) 21 (58.3) 29 (23.0) 

CD4 cell count (ml/mm3)      

<200 0 (0.0)   8 (22.2) 8 (6.3) 

6.896    0.032 200-<500 1 (1.1) 16 (44.4) 17 (13.5) 

>500 89 (98.9) 12 (33.3) 101 (80.2) 

Viral load (copies/ml)      

<20 58 (64.4)   2 (5.6) 60 (47.6) 

7.515    0.023 20-<1000 26 (28.9)   4 (11.1) 30 (23.8) 

>1000 6 (6.7) 30 (83.3) 36 (28.6) 

Types of 1st line HAART      

AZT+3TC+NVP 0 (0.0)   0 (0.0) 0 (0.0) 

21.187    0.001 

AZT+3TC+EFV 0 (0.0)   0 (0.0) 0 (0.0) 

ABC+3TC+LPV/r 0 (0.0)   3 (8.3) 3 (2.4) 

AZT+3TC+LPV/r 2 (2.2)   0 (0.0) 2 (1.6) 

TDF+3TC+DTG 10 (11.1)   2 (5.6) 12 (9.5) 

ABC+3TC+DTG 1 (1.1)   4 (11.1) 5 (4.0) 

Types of 2nd line HAART      

ABC+3TC+LPV/r 6 (6.7) 7 (19.4) 13 (10.3) 

19.978    0.002 

AZT+3TC+LPV/r 7 (7.8) 1 (2.8) 7 (5.6) 

TDF+3TC+DTG 51 (56.7) 3 (8.3) 54 (42.9) 

ABC+ FTC+ATV/r 1 (1.1) 3 (8.3) 4 (3.2) 

ABC+3TC+DTG 9 (10.0) 13 (36.1) 22 (17.5) 

TDF+3TC+ATV/r 3 (3.3) 0 (0.0) 4 (3.2) 

 

Table 4 showed cTcI levels Vs mode of transmission, 

SEC, parent survival, CD4, VL, and HARRT for the 

study subjects. Parent survival, CD4, VL, 1st and 2nd line 

HARRT had statically significant relationship with levels 

of troponin, chi2 9.152, p=0.01 for parental survival; chi2 

6.896, p=0.032 for CD4; chi2 7.515, p=0.023 for VL; chi2 

21.187, p=0.001 for 1st line, and chi2 19.978, p =0.002 for 

2nd line. Other variables did not show any relation with 

troponin, p<0.05. 

DISCUSSION 

Cardiac toponin I, the gold standard for assessing the 

myocardial injury, together with cardiac performance 

using ECHO and ECG were evaluated for HIV infected 

children and adolescents on ART overtime in our health 

facility. High cTc1 of >0.3ng/ml, was documented in 

28.6% of the subjects. This was lower than 48%, 51%, 

and 86.4% reported by Bello et al from Nigeria among 

HIV children, Wilkinson et al from USA also in HIV 

childen, and Bello et al from Sokoto, Nigeria among adult 

population.19-21 These high values from other studies 

could be attributed not only to the higher number of 

HAART naïve subjects in their study, but also to the 

differences in age group of their participants, as earlier 

studies have reported cTcI to be higher in younger age 

groups in both humans and animals.22 The recorded lower 

prevalence in this study was however similar to the 20% 
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by Buiten et al among adult population.23 This lower 

finding in this study could be due their adequate viral 

suppression in 71.4% of the subjects, and good immunity 

in 80.2%, both of which will reduce viral replication, and 

minimizing inflammatory damage to the cardiac 

structures.   

The prevalence of abnormal ECHO findings in the 

present study was 41.3%. This was also lower than 75.9% 

reported by Okoromah et al from Nigeria among HIV 

children, 76.9% by Shah et al, from India, and 76.9%, 

74% and 73%, by Fink et al, from USA.24-26 Published 

reports showed lower cardiac dysfunction similar to the 

findings from the present study; 36.9%, 40%, and 44% 

from India and two sub-Saharan African countries.27-29 

The wide variation on prevalence of abnormal ECHO 

findings from different countries may be from  

differences in the methodology, definition of cardiac 

dysfunction, inclusion criteria, and HIV disease severity. 

There is also varied reports on the prevalence of ECG 

changes in HIV-infected children, with the present study 

reporting 38.1%. This compared favourablely to 26.5% 

by Lubega et al in Uganda, 34.5% by Attamah et al, in 

Nigeria, and 47% by Badal from India.30,31,27 It was 

however much lower than 88% by Pongprot et al from 

Thailand, and 65% by Sani et al among adults from Jos, 

Nigeria.5,32 The lower prevalence of abnormal ECHO and 

ECG in this study might be from the clinical, 

immunology, and virology stability of the subjects. 

Combine ECHO and ECG abnormality prevalence was 

however high 79.4% in this study and compared to 62.0% 

by Badal et al, but lower than 93% by Shah et al.27,25 This 

high combine prevalence justifies the earlier suggestion 

by other researchers of inclusion of ECHO and ECG in 

the screening for cardiovascular abnormalities at 

baseline, and follow-up care of children with HIV for 

early detection, and institutition of early measures to 

ameliorate or halt the disease progression.27,31,33 

ECHO abnormalities in this study were:  mild Rt and Lt 

ventricular-systolic-dysfunction (11.9%), PH in 11.1%, 

LV-dysfunction (10.3%), dilated cardiac chambers 

(5.0%), and dilated cardiomyopathy (3.2%). These 

specific cardiac abnormalities compared favourabely with 

other reports elsewhere.25-29,33 But differ from findings by 

Okoroma et al from Nigeria who reported heart failure, 

dilated cardiomyopathy (33.7%), decreased LVSF 

(33.7%), increased LV-mass (20.5%) and pericardial 

effusion (14.5%) in their HIV HARRT naïve subjects.24 

While Badal et al documented  LV-systolic-dysfunction 

(26%) as their commonest ECHO findings, the present 

study recorded same pathology in 10.3% of their 

subjects.27 Systolic-dysfunction is associated with wall 

thinning and cavity dilatation, from interstitial fibrosis, 

ischemia, infarction, and small vessel disease, worsened 

in the presence of LV-systolic-dysfunction which is one 

of the predictor of mortality in HIV infected individuals. 

PH is also one of the chronic complications associated 

with HIV infection that may result in right ventricular 

failure. As reported by Idris et al, 13% of ART-exposed, 

and 8% of ART-naïve infected children had ECHO 

evidence of PH.34 This compared favourabely to 11.1% 

recorded in this study, and raises concerns of the possible 

effects of ART on the pulmonary vasculature. Ritonavir, 

a protease inhibitor used widely as 1st and 2nd line ART in 

this study has been suggested to inhibit bradykinin-

dependent vasorelaxation. Other ART drugs, especially 

abacavir significantly increases the odds of elevated 

cTnT that signifies myocardical injury. This in turn 

decreases the synthesis of nitric oxide, a potent 

pulmonary vasodilator, thus increasing the risk of PH.34,35 

Cardiomyopathy is also a common aftermath of HIV 

infection in the cardiac muscles.28 It was documented 

3.2% of the subjects in this study. This was similar to 

3.0% reported by Lubega et al from Uganda, but lower 

than 14.8% by Nzuobontane et al from Cameroon, 16% 

by Lipshultz et al from USA, and 33.7% by Okoroma et 

al from Nigeria.30,35,36,24 Inspite of the documented high 

prevalence of cardiovascular abnormalities in children 

with HIV, most of these anomalies remain 

asymptomatic.27,31 For example, asymptomatic children 

with significant pericardial effusion may be picked at 

routine ECHO or ECG, and not clinically.31 By 

performing them at baseline and follow-up visits, 

provides opportunity for early detection, and thus prevent 

progression to massive effusion and cardiac tamponade. 

The above scenario is supported by the association of 

HIV with dilated cardiomyopathy, a condition commonly 

complicated by pericardial effusion. The commonest 

ECG abnormalies in this study were sinus-tachycardia 

(12.7%), non-specific ST-T abnormality (9.5%), and LV 

hypertrophy 4 (3.2%). Badal et al also reported 29% 

sinus-tachycardia among his subjects, while other 

reported similar ECG findings.27,31,32 

BMI contributes to drug metabolism, and efficacy of 

HAART.38 In the present study, 57.9% of the study 

subjects had BMI of <18kg/m2. Manafe et al from 

Mozambique also uncovered 80% of their study 

population to had BMI <18.5 kg/m2.33 Malnutrition is 

associated with decrease LV-mass, LV-volume and 

ventricular function. Its aggressive correction is 

advocated because of increased risk of LV-dysfuction.38 

The high prevalence of underweight in this study might 

not only be from inadequate nutrition as 65.1% of the 

study subjects were from low SEC, but also from prolong 

use of HARRT. Some ART, especially regimens 

containing didanosine/stavudine and nelfinavir or 

efavirenz plus dual nucleosides were associated with 

greater loss of limb fat, while protease inhibitors are 

associated with lean body mass from 

lipoatrophy/dystrophy.13-15  

Using bivariate model, ECHO, ECG, BMI, HARRT, 

CD4 cell count, and VL had significant association with 

cTcI level in this study. Several other studies, has 

documented similar findings.19-21 Infact, Wilkinson et al 

found cTcI to be correlated with increased LV thickness-

to-dimension ratio (r=0.21, p=0.04); LV end-diastolic 

posterior wall thickness (p=0.04); and abacavir with 
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(aOR=2.33, p=0.04).20 Buiten et al  also reported serum 

cTcI levels to have a stronger association with LV- mass-

index, and LV-ejection fraction.23 However, Khair et al  

did not report such significant association in their adult 

study subjects (p>0.05).39 

The cross sectional nature of the study was the limitations 

of this study. 

CONCLUSION 

There  is high prevalence of cardiac abnormalities among 

HIV positive children and adolescent on HARRT 

overtime in our center. The findings also supports the 

clarion call for ECHO and ECG to be included in the 

baseline and follow-up care of these patients for early 

disease detection, and institutition of measures to 

ameliorate or halt their progression. 
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