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Abstract

Background: Human immunodeficiency virus infection leads to a
variety of Cardiovascular manifestations.Pericardial
effusion,systemic hypertension,dilated cardiomyopathy,coronary
artery disease,pulmonary hypertension,primary as well as
secondary cardiac tumours etc are seen in about 30% of patients
with Human Immunodeficiency Virus infection and the incidence
has increased with improved longevity.Coronary artery disease
ranging from subclinical atherosclerosis to coronary plaque rupture
causing acute coronary syndrome have been documented.The
main underlying pathophysiological process is a state of perennial
inflammation which leads to initiation and acceleration of coronary
atherosclerosis. Objective : To study the coronary angiographic
profile in HIV patients. Methodology : HIV patients undergoing
coronary angiography were assessed clinically,biochemically and
finally by coronary angiography to see the coronary pathoanatomy.
Results : Of the 37 HIV patients studied between Jan to Dec 2019,the
mean age was 47 years.(19-66 years).Two thirds were males and the
most common traditional risk factor was dyslipidemia followed by
hypertension.Majority of patients were already on ART and the CD 4
counts ranged from 67-366cells/cumm.Anterior wall MI and
unstable angina were the most common clinical
presentations.Coronary angiography revealed diffuse disease (both
insignificant and significant) of the left anterior descending artery
as the most common pattern of angiographic involvement.
Conclusion : Coronary artery disease both subclinical and
syndromic occurs with increased frequency in HIV patients.The
dominant angiographic presentation correlates with the clinical
presentation and in our study,left anterior descending artery was
more frequently diseased as compared to other coronary
vessels.The most common angiographic pattern consistent with
coronaries was the presence of ectasia and diffuse disease.

Introduction:

Human immunodeficiency virus(HIV) infection has been found to
increase the risk of coronary artery disease(CAD) by about 1.5 -2
fold. Conventionally ,higher prevalence of traditional risk factors
such as smoking, lipid abnormalities and hypertension was
implicated .Antiretroviral therapy(ART) ,particularly protease
inhibitors(PI) were also found to have a temporal association
because of the positive correlation between lipodystrophy and PI.
However, more recent studies indicate that chronic inflammation
plays a key role in pathogenesis of CAD in people with HIV .

Subclinical atherosclerosis ,stable ischemic heart disease,acute
coronary syndromes have all been described to occur in patients
with HIV.However,there has been paucity of studies covering the
coronary patternsin such patients.

Objective:
To assess the pattern of coronary artery disease in patients with HIV
by means of coronary angiography.

Methodology:

The study was conducted in a tertiary care cardiology hospital in
central India.The study period was from January to December 2019.
Patients admitted for coronary angiography were screened for HIV
infection by means of rapid diagnostic kits(Bharat Biotech India
Itd,Bengaluru) and if needed by ELISA(Elabsciences,USA).All such
patients diagnosed to have HIV were subjected to further work up
for traditional risk factors and other investigations pertaining to HIV
such as CD4 counts.A complete clinicobiochemical work up was
done to arrive at a clinical diagnosis.Patients were classified as
having stable ischaemic heart disease/unstable angina /Non ST
elevated myocardial infarction/ST elevated myocardial infarction
according to the current clinical concepts.Coronary angiography
was performed by transradial/femoral route and the cine images
were obtained and analysed(GE Innova IGS 520).

Results:

A total of 37 patients presenting to the Cardiology OPD and
undergoing coronary angiography were diagnosed to have HIV
infection.The mean age was 47years(19-66) and 27 were males.The
baseline characteristics are depictedin table 1.

Table 1: Baseline characteristics in study subjects (HTN -
Hypertension,DM-Diabetes mellitus,CKD-Chronic kidney
disease,SIHD - Stable ischaemic heart disease,UA-Unstable
angina,NSTEMI-Non ST elevated myocardial infarction,STEMI-ST
elevated myocardial infarction,AWMI-Anterior wall myocardial
infarction,IWMI-Inferior wall myocardial infarction,RVMI-Right
ventricular myocardial infarction,PWMI-Posterior wall myocardial
infarction) Note : Decimal points have been rounded off

Demographic Age 19-66years(47 mean)
characteristics
Sex 27 - Males(73%)
10 - Females(27%)
Risk factors HTN 13(35%)
DM 4(11%)
Dyslipidemia 17(48%)
Tobacco 9(27%)
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CKD 2(6%)
D4 67-366(188 mean)
counts(cells/cumm)
On ART 31(83%)
Clinical diagnosis SIHD 8(23%)
UA 9(24%)
NSTEMI 4(11%)
STEMI - AWMI 9(24%)
STEMI - IWMI 7(19%)
STEMI - RVMI 0
STEMI - PWMI 0

Hypertension was present in 35% of patients and
dyslipidemia(50%) was the most common traditional risk
factor.Non traditional risk factors included the viral load as
documented by CD 4 counts.They ranged from 67 to 366 with a
mean of 188cells/cumm.Most of these patients were already on
ART(83%).

Majority of study subjects had myocardial infarction as the first
manifestation of HIV related CAD.Of them,AWMI was more common
than IWMI.This was followed by NSTEACS(9- UA,4- NSTEMI) and
SIHD(8 patients).

Coronary artery pathoanatomy:

Anterior wall myocardial infarction(Fig 1) : When we analysed the
pattern of coronary artery anatomy in patients with AWMI,LMCA
was found to be normal in majority of patients.Two patients had
mild non obstructive plaques,1 patient had distal 70% stenosis and
1 patient had diffuse disease.Left anterior descending artery was
found to be significantly diseased in all patients;3 had total
occlusions 5 had significant discrete stenosis and one patient had
diffusely diseased LAD.Left circumflex was normal in majority of
patients ,1 had diffusely ectatic LCx and 2 patients had discrete
significant stenosis.Right coronary artery was diffusely stenosedin 1
patient,2 patients had ectaticand rest had normal RCA.
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Figure 1 : Bar
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Inferior wall myocardial infarction(Fig 2) : All 7 patients with IWMI
had normal LMCA,LAD being diffusely diseased in 1 patient.Left
circumflex was totally occluded in 2 patients and 1 patient had
diffuse significant disease.Right coronary artery had discrete
significant stenosis in 4 patients.Total occlusion and ectasia were
notedin 1 patienteach.
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Figure 2 : Bar diagram depicting the pattern of CAD in patients with IWMI

B Insignicant dseaso 1 Totaloccusion I Discrto signficant sterosis

o Nomal
 Oiuse signiicant disease

Figure 3: Pattern of coronary involvement in patients with UA

Unstable angina(Fig 3): Left main was normal in most
patients,with 1 patient having minor plaque and 2 patients had
discrete stenosis.Left anterior descending artery had diffuse disease

in 5 patients with 2 having significant diffuse disease.Left circumflex
was having insignificant disease in 4 patients,discrete stenosis in 2
patientsand ssignificant diffuse disease in 2 patients.
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Figure 4 : Coronary artery anatomy in patients with NSTEMI

Non ST elevated myocardial infarction(Fig 4):LMCA showed
discrete insignificant stenosis in 1 patient and the rest had normal
LMCA.LAD showed significant discrete stenosis in 2 patients,LCx
showed discrete significant stenosis in 3 patients whereas RCA
showed discrete stenosisin 3 patients.
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Figure 5 : Coronary profile in patients with stable ischaemic heart disease.

Stable ischaemic heart disease(Fig 5) : LMCA was normal in 4
patients.4 patients had diffusely diseased LMCA ,with 3 of them
having significant disease.LAD had diffuse in significant stenosisin 4
patients,1 patient had significant discrete stenosis and 3 patients
had significant diffuse disease.LCx and RCA had diffuse disease in
majority of patients.

Discussion:

Human immunodeficiency virus infection currently has around 36
miillion cases globally and leads to a variety of Cardiovascular
manifestations.Pericardial effusion,systemic hypertension,dilated
cardiomyopathy,coronary artery disease,pulmonary
hypertension,primary as well as secondary cardiac tumours etc are
seeninabout30% of patients with Human Immunodeficiency Virus
infection and the incidence has increased with improved longevity .
The proportion of deaths attributable to cardiovascular disease in
people living with HIV has doubled between 1999 and 2013, from
2.0% to 4.6%" . Coronary artery disease ranging from subclinical
atherosclerosis to coronary plaque rupture causing acute coronary
syndrome have been documented with increased frequency

Pathogenesis of CAD in HIV involves a complex interplay between
traditional and non traditional risk factors(Fig 6).In our study,the
youngest study subject was 19 years old and had presented with
IWMI.His CAG revealed significant triple vessel disease with 90%
discrete stenosis in LCx and diffusely diseased LAD and RCA.The
mean age in our study was 47 years which correlated well with the
existing literature”.

Hypertension as a risk factor has been well documented.In
general HIV patients tend to be more hypertensive as compared to
age matched controls.Hypertension,prehypertension lead on to
comparatively more incidence of myocardial infarction(Ml) in
individuals having HIV . Possible etiology has been linked to the
endothelial dysfunction and fibrocalcific changes in the blood
vessels because of direct effect of HIV infection . In our study,about a
third patients were found to be hypertensive.

Diabetes mellitus and dyslipidemia have also been reported to have
an increased incidence in patients with HIV.The plausible
mechanisms include insulin resistance and HIV/ART induced
lipodystrophy ™. However,only 10% of our patients had DM whereas
dyslipidemia was noted in about a half of patients.

Tobacco chewing/smoking have been increasingly been reported
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in HIV patients .In our study,about a fifth patients had history of
tobacco consumption which is far greater than that seen in age
matched controls.

Chronic kidney disease was noted in only 2% patients.Most of our
patients were already on ART at the time of presentation and had
their CD4 counts ranging from 67 to 366c¢ells/cumm with a mean of
188.Although the initial studies depicted a direct link between PI
based ART and the incidence of CAD in HIV,the results of the
Strategies for Management of Antiretroviral Therapy (SMART) study
challenged that paradigm . More than 5000 HIV participants on ART
and with CD4 counts more than 350 cells/cumm were randomised
to either continued ART or interrupted/delayed treatment until CD4
dropped below 250 cells/cumm, which was when ART resumed.
Interrupted or deferred ART had a 70% increased hazard of CVD
compared to those who continued treatment. Siedner and other
non-randomized studies were also able to demonstrate increased
risk of preclinical or clinical CVD among HIV patients with lower
nadir CD4 counts .In addition, recent large cohort studies found
increased CVD risk among HIV-infected patients with low CD4
counts . These studies suggest that the early initiation of ART
(consistent with current guidelines recommending to start ART
independent of immune status), and sustained ART would lower
CVDrrisk.

Figure 6: Pathophysiology of cardiovascular disease in HIV

Clinical presentations and their angiographic correlates of CAD
inHIV

The most common clinical presentation in our study was AWMI and
UA.Anterior wall myocardial infarction occurred in 9 patients(Age
25-58years).The most commonly diseased artery was LAD.Of these
9 patients,5 patients had discrete significant stenosis(3 had
atherosclerotic 80-90% stenosis and 2 young females had
spontaneous coronary artery dissections.Total occlusions were
noted in 3 patients and 1 patient had diffusely diseased
LAD.Amongst UA patients;most common coronary presentation
was a pan coronary diffuse disease.Acute inferior wall Ml was the
next common presentation(7 patients).Right coronary artery
discrete stenosis followed by total occlusions of RCA and LCx were
the most commonly observed lesions.Amongst patients with
NSTEMI,discrete coronary stenosis affecting RCA and LCx was the
most commonly observed lesion. Whereas in patients with stable
ischaemic heart disease,LM involvement was quite common(Fig 5)
with diffuse disease affecting all other coronaries as the most
commonly observed lesion.

The pathophysiology behind STEMI as the most common
presentation possibly is the concept of preferential macrophage
differentiation. In chronic HIV infection, there appears to be
differentiation shift into M1 macrophages, which increase
cholesterol accumulation and disrupt the fibrous cap (compared
with M2 macrophages, which may contribute to plaque stability).
Factors that can enhance this preferential M1 differentiation in HIV
include soluble CD14 and soluble CD163 proteins, both of which are
elevated in HIV.. Moreover, macrophages also contribute to platelet
aggregation, which can in turn lead to coronary occlusion in ACS
through the release of tissue factor from foam cells within the
plaque . Thus, this increased activity of macrophages accentuates
the formation of arterial plaques, increases their instability, and
potentially amplifies their deleterious effects upon rupture in HIV
patients. Total occlusions observed in our patients could be
plausibly explained by the heightened macrophage activity(M1
subtype).
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Figure 7 Distribution of Coronary lesions subglassified for individual arteries

In our study,the overall coronary picture was dominated by a
predominant normal luminogram(Fig 7). A normal luminogram
however doesnt rule out a preclinical coronary disease.There is
growing evidence that persons with HIV, whether on ART or not,
develop subclinical atherosclerosis. HIV patients in MACS
(Multicenter AIDS Cohort Study) were significantly more likely than
uninfected matched controls to have non-calcified arterial plaque
even after adjustment for traditional ASCVD risk factors ™. HIV
patients also had greater odds of having significant stenosis of a
coronary artery and in this study, low CD4 counts were
independently associated with greater likelihood of stenosis.

Figure 8 : Ectatic coronarles observed in a patient of HIV

Diffuse insignificant disease mainly inclusive of coronary ectasias
were not seen infrequently in our study(14 patients)(Fig 8).In some
studies,the incidence of ectasias(because of positive remodelling)
and coronary artery calcification as detected by non contrast
coronary CT angiography have been found to be increased . Both of
these atherosclerotic features predispose to plaque rupture and
may represent a phenotype of elevated risk associated with HIV.
Statin therapy reduced noncalcified plaque volume and high-risk
plaque features relative to placebo in a small pilot study and is being
evaluated on alargerscale in the ongoing REPRIEVE study™".

In some studies,the coronary morphology resembling that of
transplant vasculopathy with a characteristic appearance of
extensive, concentric fibromuscular hyperplasia of the intima
extending through both proximal and distal portions of the
epicardial coronary arteries and smaller intramyocardial arteries
have been documented ™" (Fig 9). This histologic resemblance
further emphasises the potential role of hyperstimulated immune
responses and macrophage differentiation shifts as a
pathophysiologic basis of HIV associated CAD.

In our study,LAD was the artery which was most frequently affected
followed by RCA and the LCx.Left main was least involved.Possible
explanations for LAD involvement point to variations in coronary
flow dynamics however cannot be highlighted with a
statistical/clinical siginficance.

Strengths and limitations of the study:

This is one of those rare studies which highlight the angiographic
pattern of coronaries in patients with HIV.However,this study has
been limited by lack of further in depth analysis of coronary plaque
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histology pertaining to patients with HIV.Intravascular
ultrasound,optical coherence tomography and if feasible
histochemical analysis would shed light on the underlying
pathophysiological process with the help of which potential
therapeutictargets can be furtherresearched upon.
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