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HIV infection and cardiovascular risk in black South

Africans

CMT FOURIE, JM VAN ROOYEN, AE SCHUTTE

The overall growth of the global AIDS epidemic appears to
have stabilised and the number of new infections is declining.'
This and the significant reduction in mortality could be attrib-
uted to the effectiveness of antiretroviral therapy (ART). Human
immunodeficiency virus (HIV) infection, although still fatal,
has become a chronic and manageable disease. The therapy has
increased the life expectancy of HIV-infected individuals and
therefore more people are living with HIV. The region affected
the most by HIV remains sub-Saharan Africa, and South Africa
continues to be the country housing the largest population of
people (an estimated 5.6 million people in 2009) living with HIV
worldwide.'

Besides some very uncomfortable side effects due to both
HIV infection and the therapy, another more serious side effect
has emerged, namely an increased risk for cardiovascular disease
(CVD).»* HIV infection paradoxically affects cardiovascular risk
factors and circulatory disease within populations and individu-
als. Researchers have associated HIV infection and especially the
use of ART with an increase in insulin resistance, dyslipidaemia,*
lipodystrophy>* endothelial dysfunction,” accelerated atheroscle-
rosis® and coagulation disorders.’

In the past 15 years South Africa has experienced a rise in non-
communicable diseases, such as cardiovascular disease, which is
predicted to increase in the next decades." This rise in incidence
of non-communicable diseases is masked by the overwhelming
presence of communicable diseases such as HIV and tuberculo-
sis."" Therefore, cardiovascular complications in the HIV-infected
population could become a serious health problem in South
Africa by increasing the burden of non-communicable diseases
once patients are receiving ART for longer periods." Recent
research has shown that atherosclerotic disease, historically
not common in black Africans, is increasing in South Africa.”

The South African HIV-infected population has had access to
free antiretroviral treatment since 2004 and the influence of ART
on the cardiovascular system in this population is not yet estab-
lished. The South African National AIDS Council updated the
HIV treatment guidelines and adopted some of the recent recom-
mendations made by the World Health Organisation (WHO),
which will lead to more people receiving treatment.” This expan-
sion of antiretroviral therapy and the effect thereof on the burden
of non-communicable diseases (such as cardiovascular disease)
in South Africa is yet to be determined.

The predominant virus responsible for the infections in South
Africa is HIV-1, group M (major), subtype C,'*"* which accounts
for 55 to 60% of all HIV-1 infections worldwide,'* and differs as
much as 30% in its genome from HIV-1 subtype B, responsible
for most infections in North America, Europe and Australia.'*'%!7

The clinical consequences of these subtype variations remain
unclear.'

Although the risk for the development of cardiovascu-
lar disease has been described in many different HIV-1-
infected populations, data on the risk facing the South African
HIV-infected population is scarce, as most of the research is
done on Caucasians infected with HIV-1 subtype B. Therefore,
the risk of cardiovascular disease in HIV-infected South Africans
and how it is affected by the roll-out programme of ART remains
largely unknown. The various effects of the virus itself — includ-
ing its cardiovascular effects — are also important, since many
HIV-infected South Africans are still without therapy and/or
unaware of their infection status. Various factors seem to contrib-
ute to the latter, such as the lack of knowledge, poverty, stigma,
scepticism and lack of interest."”

The Hypertension in Africa Research Team (HART) there-
fore individually matched 300 newly identified HIV-infected
Africans from the South African Prospective Urban and Rural
Epidemiology (PURE) study with 300 uninfected controls. They
were matched according to age, gender, body mass index and
locality (urban/rural). The larger PURE study is an epidemio-
logical study that will address questions regarding the cause and
development of cardiovascular risk factors and disease within
populations, including South Africa.* A minimum follow up
of 10 years is planned. The South African leg of the study
was performed in the North West Province where a total of
2 010 participants (1 004 urban and 1 006 rural) were randomly
recruited from a rural and urban setting and screened during the
baseline phase in 2005. A follow up on the PURE South Africa
study was done in 2010. The newly identified HIV-infected
participants and their controls of the baseline (2005) study were
also followed up in 2008.

In a cross-sectional analysis on the baseline data we aimed to
evaluate if HIV-1 infection itself is associated with dyslipidae-
mia, inflammation and the occurrence of the metabolic syndrome
in newly identified HIV-1-infected black South Africans who
had never received antiretroviral therapy. We concluded that
HIV-1 is associated with dyslipidaemia and an inflammatory
state in newly identified HIV-infected, never-treated African
individuals and that it may increase their risk for cardiovascular
disease. The study showed that HIV-1, most likely subtype C,
seems to influence the components of the metabolic syndrome
in South Africans in the same way as HIV-1 subtype B does in
Caucasians. It also showed that the virus does not increase the
prevalence of the metabolic syndrome in these never-treated,
HIV-infected South Africans.”

In this edition of the Cardiovascular Journal of Africa, a
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study is published in which we assessed cross-sectionally wheth-
er these newly identified, never-treated, HIV-1-infected Africans
showed signs of inflammatory injury of the endothelium. This
could lead to endothelial dysfunction, accelerated atherosclerosis
and increased coagulation, which could result in thrombosis. Our
findings suggest inflammatory injury of the endothelium, which
was probably worsened by the attenuation of the protective effect
of high-density lipoprotein cholesterol (HDL-C). The high levels
of protective HDL-C in black South Africans is thought to be the
reason for the fairly low prevalence of ischaemic heart disease
in the general population.”? Although there was no indication
of a prothrombotic state which could result in atherosclerotic
disease, there was an indication of accelerated vascular aging and
probable early atherosclerosis in the older HIV-infected South
Africans. The latter indicates a decrease in vascular function of
the never-treated, HIV-1-infected older population.*

After being identified as HIV infected, the participants were
referred to their nearest hospital or clinic for follow up on the
diagnosis of HIV infection and commencement of treatment
if needed. Some of the participants were eligible, by CD, cell
count, for enrollment in the ART roll-out programme but chose
not to initiate treatment. During the 2008 follow up, our results
showed lower systolic blood pressure and dyslipidaemia in the
never-treated, HIV-1-infected South Africans compared to the
control participants. In the treated HIV-infected participants, we
observed an increase in systolic blood pressure, but no hyperten-
sion, and an improvement in lipid profile.

Although the antiretroviral treatment stabilised the lipid
profile, an increase in lipodystrophy was seen in the treated
group, which may influence the development of future cardio-
vascular disease. Indeed, changes in body composition were one
of the most prominent results of this study. These changes in the
treated group confirm the possible development of lipodystro-
phy, expected after the introduction of antiretroviral treatment.>*
Stavudine, the nucleoside reverse transcriptase inhibitor (NRTT)
of the first-line therapy of the roll-out programme is incrimi-
nated in the development of lipodystrophy.* New guidelines on
the WHO?s first-line therapy, which came into effect on 1 April
2010 in South Africa, phase out the use of stavudine in favour
of tenofovir.” Whether this could have an effect on the develop-
ment of lipodystrophy in the South African population remains
to be seen.

The novel biomarker, soluble urokinase plasminogen activator
receptor (SUPAR) is a stable plasma protein® and is associated
with inflammation and progression of disease in HIV-1 infec-
tion.”* It was suggested that suPAR may be a marker linking
inflammatory and metabolic characteristics (lipid and glucose
metabolism, as well as fat redistribution) of HIV-infected
patients on ART.* We therefore hypothesised that the HIV-1-
infected black South Africans would have significantly higher
suPAR levels than their uninfected controls. While the latter was
confirmed by our results, the treated HIV-1-infected Africans
unexpectedly showed a significantly greater increase in blood
suPAR levels than never-treated infected or uninfected Africans
after a three-year period. Furthermore, this study indicates an
association of suPAR with the development of lipodystrophy
in HIV-1-infected black South Africans on the WHO’s recom-
mended first-line antiretroviral therapy.”

In summary, our results clearly indicate a detrimental health
profile in the HIV-infected black population of South Africa

(whether receiving treatment or not). Therefore it remains of the
utmost importance to gain knowledge about the influence of HIV
infection and the treatment thereof on the cardiovascular system
of the South African population.
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Cardiovascular disease prevention in women: are we up

to date?

NAOMI RAPEPORT

A pandemic of cardiovascular disease (CVD) is afflicting
women. Heart disease is the leading cause of death in women in
every major developed country and most emerging economies.'
Although it is often thought of as a disease of affluence, CVD
mortality rates in women over the age of 60 years are more than
double in low- and middle-income countries than in high-income
countries.?

Much of the burden of this disease can be attenuated by
addressing critical risk factors such as hypertension, type 2
diabetes mellitus (DM), dyslipidaemia, physical inactivity,
tobacco use, overweight and obesity. These risk factors account
for 63% of the deaths due to CVD and DM, and over three-quar-
ters of the deaths from coronary heart disease (CHD).* Tobacco
use, overweight and obesity are currently more prevalent in
middle- and high-income countries. However this situation may
change, as it is projected that by 2030, almost 75% of tobacco-
related deaths will occur in low- and middle-income countries.’

In high-income countries, cardiovascular mortality rates in
women have declined. This is secondary to modifications in risk
behaviour, such as reduced tobacco use and increased physical
activity, better management of hypertension and dyslipidaemia,
and improved treatment of existing cardiovascular conditions.*
These benefits are not apparent in low- and lower middle-income
countries where only a quarter of women with chronic heart
disease receive treatment.’

In the USA, a high-income country, these positive trends are
changing. CHD mortality rates in women aged 35 to 54 years are
increasing, attributed to the obesity epidemic.* Nearly two out
of every three American women over 20 years of age are over-
weight or obese.® This rise in obesity is a major contributor to the
increased prevalence of DM, which has a direct impact on the
overall risk of myocardial infarction (MI) and stroke.” In some
ethnic groups, there is a higher prevalence of certain risk factors,
such as hypertension among African-American women and DM

in Hispanics.® African-American women have the highest CHD
death rates and the highest overall CVD morbidity and mortality

In Africa, data from the Interheart Study showed that women
of African ancestry presented with their first MI at a younger age
than those from western Europe and North America (median age
of 56 vs 68 and 64 years, respectively).® In the Heart of Soweto
study, women presented with CVD also in their fifties, and were
slightly younger than the men (53 vs 55 years, p = 0.031).° In
this cohort, heart failure (HF) was the most common primary
diagnosis. Few had coronary artery disease, but they had a high
prevalence of cardiovascular risk factors, particularly hyperten-
sion and obesity.

‘While most of the morbidity and mortality from CVD occurs
at older ages, exposure to these risk factors starts earlier in life,
and therefore preventive interventions need to target younger
women. The first women-specific clinical recommendations for
the prevention of CVD were published in 1999, even though
there were little gender-specific research data." Prior to this,
it was advised that women be treated the same as men despite
the exclusion of women from most clinical trials. Since the late
1990s, increasing numbers of women have participated in CVD
studies, resulting in gender-specific analyses. Furthermore,
major randomised, controlled clinical trials in women, such as
the Women’s Health Initiative, have changed the practice of
CVD prevention."

In 2004, the Evidence-Based Guidelines for Cardiovascular
Disease Prevention in Women were published." The 2004 guide-
lines confirmed that menopausal therapy [hormone-replacement
therapy (HRT) and selective oestrogen-receptor modulators] was
not a preventive treatment modality. It was given a class III status
(i.e. not useful/effective and may cause harm) for both primary
and secondary prevention of CVD. Oestrogen HRT had previ-
ously been advocated for all postmenopausal women with coro-
nary and other vascular disease. To date this recommendation
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