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Abstract

Human immunodeficiency virus (HIV) infection is a global public health issue and a major problem in sub-
Saharan Africa. This study was a descriptive cross-sectional study designed to determine the prevalence of
cardiovascular abnormalities in HIV positive patients using echocardiography. The study was carried out at the
Komfo Anokye Teaching Hospital (KATH), Kumasi, Ghana. Treatment naive HIV positive patients aged between 16
and 82 years were recruited from the HIV clinic using simple random sampling. Disease history documentation,
physical examination and trans-thoracic echocardiography were performed on all study participants. Two hundred
(200) patients were studied. They were aged between 16 and 82 years with the mean age (+ SD) of 40.6 (+ 10.5)
years. There were more females (74.5%; n=149) than males (25.5%; n=51). The overall prevalence of
cardiovascular abnormalities was 55.5% (n=111). The cardiovascular abnormalities seen were pulmonary
hypertension (38.50%), dilated cardiomyopathy (34%), pericardial effusion (23.50%), left ventricular systolic
dysfunction (17.50 %) and left ventricular diastolic dysfunction (9.50%). Moderate pericardial effusion was seen in
9.5% of the patients whilst minimal pericardial effusion was seen in 14%. No patient was seen with severe
pericardial effusion. For the patients with pulmonary hypertension, the mean (+ SD) right ventricular systolic
pressure (RVSP) was 51.5 (+ 7.8) mmHg, (range; 40-70 mmHg). In conclusion, there was a high prevalence of
cardiovascular abnormalities among adult HIV positive patients attending the HIV clinic at KATH, Kumasi, Ghana.
The main cardiovascular abnormalities were pulmonary hypertension, dilated cardiomyopathy and pericardial
effusion.

organs, primarily the brain and lungs. Thus, the number of patients
with HIV infection and cardiac involvement at necropsy greatly
exceeds the number with significant cardiac disease during life [14].
Estimates of prevalence of cardiac abnormalities in HIV infection vary
widely from 28-73% [6,11].
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Introduction

Human immunodeficiency virus (HIV) infection is a global public
health issue and a major problem in sub-Saharan Africa [1,2]. HIV
infection is now the principal cause of death in young adults in many
parts of the world, and morbidity and mortality have increased several
folds in sub-Saharan Africa where modern health care is unavailable to
many [1-4].

HIV-associated cardiomyopathy is an important contributor to
morbidity and mortality in HIV-positive patients that can be detected
early in many cases and may be treated effectively. Some studies have
shown that among patients with dilated cardiomyopathy, HIV is the
underlying cause in 4% [15,16]. Dilated cardiomyopathy has also been
found by other studies to affect 10-20% of those with HIV infection,
and dilated cardiomyopathy has been shown to account for
approximately a third of HIV related deaths [6,7].

HIV disease is characterized by an acquired, irreversible, profound
immune-suppression that predisposes patients to multiple
opportunistic infections, malignancies, and progressive dysfunction of

multiple organ systems [5,6]. Valvular heart disease in HIV positive patients occurs as a bacterial

or mycotic endocarditis. Bacterial endocarditis is seen almost
exclusively in intravenous drug users where prevalence has been found
to range from 6.3-34% [17,18]. Intravenous drug users have frequent
bacteraemias owing to the introduction of skin pathogens by unsterile
intravenous injection. Vegetations form on the tricuspid and
pulmonary valve with resultant pulmonary embolism and septic

HIV infection is frequently associated with cardiac involvement.
HIV may affect all layers of the heart; endocardium, myocardium or
pericardium [7,8]. Heart abnormalities caused by pulmonary disease
have also been described [9]. Cardiac involvement may either be due
to direct infection, as HIV nucleic acid sequences have been detected

in cardiac myocytes, [10] or to opportunistic infections. The exact
pathogenesis of the cardiac manifestations remains unclear, but is
most likely multifactorial [4,11-13].

Almost any agent that can cause disseminated infection in patients
with HIV infection may involve the myocardium, but clinical evidence
of cardiac disease is usually overshadowed by manifestations in other

pulmonary infarction. Staphylococcus aureus is the most common
organism followed by Streptococcus pneumoniae and Haemophilus
influenzae, although these patients are also at increased risk of
Salmonella infection [19,20].

Pericardial disease is a frequent cardiovascular manifestation of
patients with HIV infection, and it is often associated with shortened
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survival. The prevalence of pericardial disease at echocardiography has
been shown to range from 10-59% [5], and was 21% in the largest
series of 1139 patients with HIV disease [21]. A report from South
Africa, showed that 96 % of HIV positive patients with large
pericardial effusions had tuberculous pericarditis [22].

Pulmonary hypertension is a severe life-threatening disease, often
affecting younger patients. The connection between HIV infection and
the development of pulmonary hypertension is well documented
[23,24]. The incidence of pulmonary hypertension is high in HIV
positive patients compared to the general population [23,24]. The
underlying pathology of pulmonary hypertension still remains
unclear. Given that the prognosis of HIV infection has been improved
by anti-retroviral therapy, severe pulmonary hypertension is becoming
a life-limiting factor [25].

The prevalence of cardiovascular abnormalities in HIV positive
patients in Kumasi, Ghana is unknown. This study seeks to determine
the prevalence of cardiac abnormalities in HIV positive patients using
echocardiography.

Materials and Methods

This study was a descriptive cross-sectional study carried out at the
HIV clinic of Komfo Anokye Teaching Hospital (KATH), Kumasi,
Ghana between August 2010 and February 2011. Ethical approval was
obtained from the appropriate ethical committee.

Treatment naive HIV positive patients aged between 16 and 82
years were recruited from the HIV clinic using simple random
sampling. The patients had no prior history of cardiac disease. All
participating patients signed a written informed consent. Patients were
excluded if they were taking anti-retroviral treatment, if there was a
history of congenital heart disease, or if they did not consent to
participate. Disease history documentation and physical examination
were performed on all study participants by the study physician.

Transthoracic echocardiography was performed using SONOS 5000
Phillips machine equipped with a 3.5 MHz probe. Patients were
examined in the left lateral decubitus position and the procedure
followed the joint European Association of Echocardiography and
American Society of Echocardiography guidelines [26]. Left
ventricular (LV) mass was calculated using an autopsy validated
formula by Devereux et al. and indexed to body surface area to
determine LV mass index (LVMI) [27]. Left ventricular hypertrophy
(LVH) was considered present when LVMI was >104 g/m2 in women
and >116 g/m2 in men [27]. LV end-diastolic and systolic volumes
were measured using Simpson's biplane method and were used to
calculate ejection fraction, stroke volume and cardiac output as
currently recommended [27].

Left ventricular systolic dysfunction was considered present when
the ejection fraction was <50%, and left ventricular diastolic
dysfunction was defined as the presence of any of the following: E/A
ratio <1, mitral valve deceleration time > 240 ms, or isovolumic
relaxation time > 105 ms; or E/A ratio >2 [28]. Dilated
cardiomyopathy was defined as the presence of ventricular chamber(s)
dilatation and global hypokinesia in the absence of any apparent cause
of global dilatation and hypokinesia.

Pericardial effusion was considered present when there was an
echo-free space between the visceral and parietal pericardia that
persisted throughout the whole cardiac cycle. Effusion was graded as

mild when it was <0.5 cm, moderate when it was 0.5 to 2 cm, and
severe when it was >2 cm on two-dimensional pictures during diastole.

Pulmonary hypertension was defined as echocardiographically
estimated pulmonary arterial systolic pressure >35 mmHg with or
without dilated and/or hypertrophied right ventricle and in the
presence of dyspnoea. In the absence of pulmonary stenosis, right
ventricular systolic pressure (RVSP)=pulmonary systolic hypertension.
Maximal velocity of tricuspid regurgitation (V) was measured, and
using the formula below, the right ventricular systolic pressure was
determined.

RVSP=4V2+CVP mmHg,

Where CVP is central venous pressure; which was also estimated as
below:

5 mmHg=IVC <2.3 cm and collapses >50% with inspiration
10 mmHg=IVC <2.3 cm and collapses <50% with inspiration
15 mmHg=IVC >2.3 cm and collapses <50% with inspiration
20mmHg=IVC >2.3 cm and no respiratory collapse

Where IVC is inferior vena cava.

Statistical analysis

Sample size for the study was calculated using the following
formula: n=22 p q / d?

Where, n=sample size, z=z score at 95 % confidence interval (1.96),
p=estimated prevalence of HIV infection (6 %), q=1 - p, d=margin of
error (0.05).

n=1.962 x 0.06 x 0.94 / 0.05?=87 (minimum sample size).

Data were entered into a Microsoft Excel (2010) sheet. Data were
cleaned and abnormal variable and wrong entry removed or changed.
Data were then exported into SPSS 12.0 software for analysis.
Descriptive analysis of baseline parameters was provided. Measure of
central tendency using mean was calculated, and measure of spread
using standard deviation and range were also calculated.

Results

Year of HIV Infection

6.50%
7.50%

W 2004-2006
m 2007-2008
2009-2011

86%

Figure 1: Year of Diagnosis HIV Infection

Two hundred (200) patients were studied. They were aged between
16 and 82 years with the mean age (+ SD) of 40.6 (+ 10.5) years. There
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were more females (74.5%) than males (25.5%). Figure 1 shows year of
diagnosis of HIV infection. Majority (86%) of the patients were
diagnosed between 2009 and 2011.

Echocardiogram was abnormal in 111 of the HIV positive patients;
giving rise to the overall prevalence of cardiovascular abnormalities
among the 200 patients as 55.5%. Figure 2 shows the cardiovascular
abnormalities seen in the HIV positive patients. These included:
pulmonary hypertension (38.50%), dilated cardiomyopathy (34%),
pericardial effusion (23.50%), left ventricular systolic dysfunction
(17.50%) and left ventricular diastolic dysfunction (9.50%).

Left Ventricular Diastolic Dysfunction

Left Ventricular Systolic Dysfunction

Pericardial effusion p0%: n=47

Dilated cardiomyopathy i n=68

Pulmonary Hypertension

18.50%: n=77

0% 10% 20% 30% 40% 50%

Figure 2: Cardiovascular abnormalities seen in the HIV positive
patients

mean (+ SD) left ventricular (LV) ejection fraction (EF) for patients
with left ventricular systolic dysfunction was 39.23 (+ 6.93), (range;
15.0-49.0).

Echocardiographic Min Max Mean Std. Dev.
Characteristics

AR (cm) 29 3.6 217 0.24

LA (cm) 26 45 3.47 0.66

IVS (cm) 0.7 1.6 0.90 0.27
LVPW (cm) 0.7 1.4 0.93 0.20
LVIDd (cm) 5.8 7.9 6.35 0.69
LVIDs (cm) 2.8 6.6 4.69 1.11

EF (%) 15.0 53.0 35.5 8.1

E/A 1.0 2.8 1.63 0.63

Table 1: Echocardiographic characteristics of the patients with dilated
cardiomyopathy

AR: Aortic Root; LA: Left Atrium; IVS: Interventricular Septum;
LVPW: Left Ventricular Posterior Wall; LVIDd: Left Ventricular End-
diastolic dimension; LVIDs: Left Ventricular End-systolic dimension;
EF: Left ventricular ejection fraction; E: Early diastolic mitral peak
velocity; A: Late diastolic peak velocity

Echocardiographic | Yes No Min | Max | Mea | Std.
Figure 3 shows the severity of pericardial effusion. Moderate Characteristics n Dev.
pericardial effusion was seen in 9.5% of the patients whilst minimal
L ) o . : AR (cm) 24 |39 |3.10 032
pericardial effusion was seen in 14%. No patient was seen with severe
pericardial effusion. LA (cm) 2.3 45 293 | 0.52
LA dilatation 3(8.6%) | 32(91.4%)
IVS (cm) 07 |16 |095 |0.23
Severe PE 100.0%
evere [1000%] LVPW (cm) 07 |14 |o095 | 018
LVIDd (cm) 3.3 7.9 4.79 | 1.09
|y
Moderate PE ES LVIDs (cm) 21 |66 |372 |094
HNo . .
LV dilatation 8(22.9 | 27(77.1%)
%)
Minimal PE
EF (%) 15.0 | 49.0 | 39.2 | 6.93
3
0%  20%  40%  60%  B80%  100%  120% FS (%) 60 | 245 | 194 | 448
0
Figure 3: Severity of Pericardial Effusion LVSD 35(100. | 0(0.0%)
0%)
PE: Pericardial effusion E/A 08 |28 1.35 | 0.50

For the patients with pulmonary hypertension, the mean (+ SD)
RVSP was 51.5 (+ 7.8) mmHg, (range; 40-70 mmHg).

Tables 1 and 2 show echocardiographic characteristics of the HIV
positive patients with dilated cardiomyopathy, and those with left
ventricular systolic dysfunction, respectively. For the patients with
dilated cardiomyopathy, the mean (+ SD) left ventricular end-diastolic
dimension (LVIDd) was 6.35 (£ 0.69), (range; 5.8 - 7.9). Whilst the

Table 2: Echocardiographic characteristics of the patients with left
ventricular systolic dysfunction

LVSD: Left Ventricular Systolic Dysfunction; LVDD: Left

Ventricular Diastolic Dysfunction
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Discussion
This study has shown high prevalence of cardiovascular

abnormalities among patients attending an out-patient HIV clinic.
Similar results have been demonstrated by previous studies [1-7,11].
Prevalence of cardiovascular abnormalities in HIV infection has been
shown to vary widely from 28-78% [1,6,11]. A study in Lagos, Nigeria
found a higher prevalence of cardiovascular abnormalities of 78%
among adult HIV positive patients [1]. Even though available data
show that cardiovascular abnormalities are common complications of
HIV infection, it is likely that some of these patients had pre-existing
cardiovascular disorders before the HIV infection.

The study has shown that pulmonary hypertension occurs with
increased frequency among patients with HIV infection. Other studies
have reported similar findings [23-25,29,30]. Pulmonary hypertension
was the most common abnormality seen in this study. The mean
RVSP of 51.5 (+ 7.8) mmHg found in this study was similar to the
mean RVSP of 68 mmHg reported by Mesa et al. [30]. The
pathogenesis of HIV-associated pulmonary hypertension is unknown.
Some patients with HIV-associated pulmonary hypertension have
other known risk factors for pulmonary hypertension such as
intravenous drug abuse and chronic liver disease. Pellicelli at al found
out that pulmonary hypertension with HIV infection seems to be
related to cytokine-related stimulation and proliferation of
endothelium [29]. Mesa et al also found endothelial proliferation in
patients with HIV-associated pulmonary hypertension [30]. The
prognosis of pulmonary hypertension in HIV disease has been shown
to be poor [25,30].

In this study, dilated cardiomyopathy occurred in 34% of the
patients. Dilated cardiomyopathy has been found by some studies to
affect 10-20% of patients with HIV infection [6,7]. A study in
Yaounde, Cameroon also found prevalence of 27.5% of dilated
cardiomyopathy among patients with HIV infection [12]. The
pathogenesis of dilated cardiomyopathy in HIV infection is unclear.
However, multiple factors have been suggested [6,15,16,31,32]. These
include: myocarditis from direct invasion of myocardium by the HIV,
co-infection with other viruses such as Coxackie virus,
cytomegalovirus and Epstein-Barr virus [6,15,16,31,32]. Other factors
are autoimmunity, cardiotoxic effects of antiretroviral drugs and
selenium deficiency [6,31,33]. Prognosis of dilated cardiomyopathy in
HIV infection has been found to be poor [6,7].

The prevalence of pericardial effusion of 23.5% seen in this study is
similar to what has been reported by earlier studies [5,21]. Prendergast
[5] reported a prevalence of 10-59% whilst a study in the United States
of America showed a prevalence of 21% [21]. In a study in Lagos,
Nigeria, pericardial effusion was seen in 47% of patients with HIV
infection [1]. As shown by this study, most pericardial effusions in
patients with HIV infection are small [1,21] making determination of
the cause of pericardial effusions difficult. Large pericardial effusions
in HIV disease has been found to be strongly associated with
tuberculous pericarditis [22].

Cardiac dysfunction is prevalent in HIV positive patients. This
study found out that 9.5% of the HIV positive patients had left
ventricular diastolic dysfunction whilst 17.5% of the patients had left
ventricular systolic dysfunction. A multicentre HIV-heart study found
the prevalence of left ventricular systolic dysfunction and left
ventricular diastolic dysfunction among patients with HIV infection as
34.3% and 48%, respectively [34]. Other studies found prevalence of
left ventricular diastolic dysfunction among patients with HIV

infection to range from 37-50% [35,36]. Studies done in Lagos, Nigeria
and Kampala, Uganda also reported the presence of left ventricular
diastolic dysfunction among patients with HIV infection [37,38].

Considering the fact that cardiovascular abnormalities influence the
natural history and the prognosis of HIV infection, patients with HIV
infection should be screened for the presence of cardiovascular
abnormalities. Studies have shown that cardiovascular abnormalities
in HIV infection are often clinically quiescent [2,12,14,39], and may be
attributed to disorder of other systems [14]. Echocardiography is a
relevant non-invasive tool which may be used to screen for the
presence of cardiovascular abnormalities in HIV positive patients.
When present, early management of cardiovascular abnormalities in
these patients may improve their well-being and survival. However, in
resource poor countries where HIV infection has become a major
public health problem, echocardiography is not available in many
healthcare facilities and most of these patients do not have access to
echocardiography.

Conclusion

This study has demonstrated that the prevalence of cardiovascular
abnormalities among the adult HIV positive patients attending HIV
clinic at KATH, Kumasi, Ghana was high. The main cardiovascular
abnormalities seen were pulmonary hypertension, dilated
cardiomyopathy and pericardial effusion.
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