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Background: International literature reported an increased prevalence of cardiovascular
disease in persons living with HIV (PLWH), inferring an association with accelerated coronary
atherosclerosis and plaque formation. Few local studies of HIV-related cardiac disease have
confirmed this. Early identification of cardiac plaques would assist clinicians with risk
stratification and implementation of treatment strategies to reduce morbidity and mortality. In
resource-limited settings the use of conventional computed tomography (CT) may have a role
in identifying at-risk individuals.

Objectives: This hypothesis-generating study was aimed at determining the contribution of
HIV to accelerated vascular aging by assessing cardiac calcifications, incidentally detected on
conventional CT chest imaging, in a young HIV-positive population.

Method: A retrospective quantitative analysis was performed at a tertiary hospital in
KwaZulu-Natal, South Africa, over a 5-year period. Young patients (1845 years) who
underwent CT chest imaging for varied indications were included, further sub-categorised by
immune status, the presence, absence and location of calcifications. Patients with unknown
HIV statuses were excluded.

Results: An increased probability of cardiac calcification with increasing age, independent of
the HIV status, was established. No statistically significant difference could be demonstrated
between the cohorts. In the pre-contrasted subcategory, a lower P-value suggested an
‘imminent” statistical significance. Contrast may have obscured some calcifications. The failure
to record the immune status in a large number of patients resulted in their exclusion and
limited the study.

Conclusion: The increased prevalence of incidentally detected cardiac calcifications in young
HIV-infected individuals warrants further evaluation and cardiovascular risk stratification.

Keywords: HIV; coronary calcification; atherosclerosis; CT; premature vascular aging;
coronary plaques.

Introduction

The life expectancy of HIV-infected individuals has dramatically increased as a result of
advances in treatment, as well as in the prevention and management of opportunistic infections.
Despite an improvement in immunological status and suppressed viral load, an increased risk
of chronic cardiovascular disease has been documented, specifically acute coronary syndromes,
cerebral vascular accidents and atherosclerosis.! The exact pathophysiology is still unclear. The
proposed mechanisms include insulin resistance, dyslipidaemia, endothelial dysfunction,
inflammation and the direct invasion of the vessel wall by HIV.2? This increase of chronic
vascular disease in an HIV-infected population will contribute to the overall morbidity and
mortality, and place additional pressure on financial and operational resources. Early
identification and management could result in timely intervention, the reduction of
complications and improved patient outcomes, particularly in resource-poor environments
where access to tertiary healthcare is limited.

Guaraldi et al.'! postulate that HIV causes premature vascular ageing and cardiovascular
disease. An indicator of this is the “‘unexpected’ presence of atherosclerotic plaque in youth and
young adults when usually only encountered in those aged = 50 years. Radiographic imaging
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and evaluation of the characteristics of the plaque assist
with determining the overall severity.! Many international
studies have demonstrated an increased incidence of
coronary plaque in persons living with HIV (PLWH),
mostly uncalcified and often associated with poorer clinical
outcomes.!#43478 Little of this data is available from Africa,
despite sub-Saharan Africa being severely affected by HIV.
The finding of an increased prevalence of premature
cardiac calcifications in South Africans (SA) living with
HIV will inform the need for early detection, intervention
and prevention to reduce long-term cardiovascular-related
morbidity and mortality.

Valvular calcifications have also been linked to vascular
ageing and accelerated atherosclerosis.”'*!! Lange et al’
determined that both mitral annular and coronary artery
calcifications were amplified in PLWH. The authors surmised
that the concomitant presence of mitral and coronary artery
calcifications was associated with morbidity and mortality.?
A more recent analysis from the Multicentre AIDS cohort
study'' found that combined mitral and aortic valvular
calcifications were more prevalent in their HIV-infected
cohort.

Of particular note was the high incidence of uncalcified
plaques in the coronary arteries of patients who presented
with aortic valve (AV) calcifications (Figures 1 and 2). This
finding suggests that despite conventional computed
tomography (CT) not being able to reveal uncalcified
coronary plaque, the presence of AV calcifications suggests
that additional investigation is warranted."

Both coronary artery plaque and valvular calcification, which
are considered objective indicators of atherosclerosis, can be
evaluated with imaging. Previous studies examined the
relationship between atherosclerotic plaque and HIV with
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the use of electrocardiogram (ECG)-gated cardiac CT and
coronary angiograms. The plaque burden was quantified
using the Agatston calcium score.>*#!2 This method requires
dedicated and specialised hardware and software not readily
available in all hospitals, particularly in resource-constrained
centres. In most developing countries, where the disease
burden is often the highest, conventional spiral CT is usually
a more accessible and affordable alternative.

A study conducted by Chandra et al. made use of the Weston
score as an alternative for calcium scoring.” The Weston
score does not rely on specialist equipment or contrast.
Coronary plaques are identified on non-contrasted images
obtained by conventional CT, and a scoring system is used to
classify the type of calcification. While the Weston score is
more subjective, because it relies on the interpreters’ visual
identification and requires good quality unenhanced
imaging, it can be used as a possible alternative to detect
calcifications with similar outcomes."

South Africahasahigh prevalence of HIV infection principally
in adolescents and young adults, aged 1549 years. In view of
the improved life expectancy of SA-LWH, many of whom
were infected at an early age, we investigated the prevalence
of premature cardiac calcifications (coronary and valvular)
incidentally detected in groups of young SA-LWH and using
a control group of HIV-negative individuals of similar age
for comparison. By evaluating patients younger than 50
years, the traditional risk factors associated with vascular
ageing are less likely to be active. We further recommend and
support the use of conventional spiral CT chest (contrasted
or non-contrasted) as an alternative to ECG-gated CT in a
resource-constrained setting, to screen for incidental cardiac
calcifications.

FIGURE 1: Axial (a) and coronal (b) precontrasted images through the mediastinum depicting dense calcium deposition on the aortic valve as indicated by the arrows.
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