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Objective: To evaluate the incidence of cardiac manifestations in patients with human immunodeficiency virus (HIV) infection.
Methods: In this prospective study, 100 HIV-infected patients were examined irrespective of their duration of
illness and treatment status. Cardiac manifestations were evaluated using chest X-ray, electrocardiography, and

echocardiography.

ABSTRACT

Results: The overall incidence of cardiac manifestations among the HIV patients was 22%, with trend towards male
predominance. Further, the incidence tended to increase as the HIV disease progresses. Dilated cardiomyopathy, pericardial
effusion, coronary artery disease, pulmonary hypertension, and left ventricular hypertrophy were the major cardiac
manifestation observed in the study. Cardiac risk factors such as hypertension, diabetes, dyslipidemia, smoking, and

alcoholism were more common among HIV-infected patients with cardiac diseases than those without cardiac diseases.
Conclusion: Cardiac complications are common in HIV-infected patients. The incidence increases as the HIV disease
progresses. Presence of risk factors further increases the incidence of cardiac manifestations in HIV-infected patients.
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INTRODUCTION

Acquired immunodeficiency syndrome is a serious health con-
cern worldwide as the infection with human immunodeficien-
cy virus (HIV) is increasing.'? It is characterized by an acquired,
profound, irreversible immunosuppression that predisposes the
patient to multiple opportunistic infections, malignant neo-
plasms, and progressive dysfunction of multiple organs includ-
ing cardiac manifestations. The report of cardiac involvement
in HIV-infected patients was first described in 1983. Since
then, evidences of cardiovascular manifestations as the conse-
quence of in HIV have been widely reported and well-estab-
lished.” The significant advances in the knowledge about HIV
and its treatment have altered the course of HIV disease, with
improved survival in HIV patients.>4 Because of increased lon-
gevity, long-term effects of late-stage infection such as HIV-re-
lated cardiovascular disease are emerging as leading health
issues in this population. The common cardiac manifestations
in such patients include pericardial effusion, myocarditis, di-
lated cardiomyopathy, accelerated atherosclerosis, endocar-
ditis, pulmonary hypertension, malignancy, and drug-related
cardio-toxicity."* Focused assessment and understanding of

co-morbid cardiovascular disease prevalence and presentation
is required for early recognition and prompt treatment in such
patients living with HIV infection.* With this background, the
present study was conducted.

METHODS

Study design and patient population

We conducted a prospective study to identify the incidence
of cardiac diseases in patients with various stages of AIDS. In
this study, all HIV-infected in-patients and out-patients, who
presented at the Osmania General Hospital, Hyderabad, India
between January-2012 and January-2013 were considered for
enrollment. Patients who tested positive HIV antibody tests
were included in the study, while patients with evidence of
heart disease previous to the diagnosis of HIV infection were
excluded. Accordingly, 100 HIV-infected patients were en-
rolled, irrespective of their duration of their illness and ART
status. Patients were classified according to the World Health
Organization (WHO) Clinical Staging System for HIV/AIDS.> A
signed informed consent was obtained from each enrolled pa-
tient.
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Data collection

All enrolled patients underwent a thorough clinical evaluation
including physical examination and past medical history of hy-
pertension, diabetes, dyslipidemia, smoking, and alcoholism.
Routine lab investigations were performed, which included liv-
er function test (LFT), renal function test (RFT), complete blood
picture (CBP), fasting blood sugar, total cholesterol, and CD4
count. In addition, the incidence of cardiac manifestations was
analyzed using chest X-ray, electrocardiogram, and two-di-
mensional echocardiography.

Data analysis

The baseline demographics, clinical profile, and cardiac man-
ifestations were expressed as frequency and percentages. In-
cidences of cardiac manifestations were stratified according
to gender and HIV/AIDS clinical stages. In addition, the role of
traditional cardiac risk factors and CD, count in the occurrence
of cardiac manifestations was investigated.

RESULTS

Demographic details

The demographic details of enrolled patients are given in Ta-
ble 1. Of 100 HIV-infected patients examined in the study,
82% were males and 18% were females. Based on the WHO
Clinical Staging System for HIV/AIDS, the number of patients
belonged to stage 2, stage 3, and stage 4 were 6, 50, and 44
respectively.

Table 1: Demographic details of enrolled patients,
Comparison between patients with and without cardiac
manifestations

; i+ |Patients
HIV-infected Eg}aﬁggsn\ql‘gm without
atients ifestations cardiac man-
n=100) (n=22) ifestations
- (n=78)

Gender-based stratification

Males, n (%) |82 (82%) 19 (86.4%) |63 (80.8%)

Females, n (%) [18 (18%) 3(13.6%) 15 (19.2%)

Clinical stage of HIV-based stratification

Stage 1, n (%) |0 (0%) 0 (0%) 0 (0%)
Stage 2, n (%) |6 (6%) 1(4.5%) 5 (6.4%)
Stage 3, n (%) |50 (50%) 9 (40.9%) 41 (52.6%)

Stage 4, n (%) |44 (44%) 12 (54.6%)
ncidence of cardiaC manifestations

32 (41.0%)

The overall incidence of cardiac manifestations was 22%
among the HIV patients. Gender based stratification revealed
that cardiac manifestations were present in 19 (86.4%) males
and 3 (13.6%) females (Table 1). This indicates that the in-
cidence was higher among males as compared to females.
Similarly, a stratification based on HIV/AIDS stage revealed that
0 (0%), 1 (4.5%), 9 (40.9%), and 12 (54.6%) patients with
stage 1, stage 2, stage 3, and stage 4 of HIV/AIDS exhibited
cardiac manifestations respectively (Table 1). This indicates
that the incidence of cardiac manifestations increased with the
severity of disease.

The proportion of individual cardiac manifestations observed
in HIV-infected patients is represented in Figure 1. Dilated
cardiomyopathy (22.7%) was the most common manifesta-
tion, followed by pericardial effusion (18.2%). Other nota-
ble manifestations included coronary artery disease (13.6%),
pulmonary hypertension (13.6%), left ventricular hypertrophy
(9.1%), diastolic dysfunction (4.5%), mitral valve prolapse
(4.5%), valvular heart disease (4.5%), pulmonary thromboem-
bolism (4.5%), and mediastinal mass (4.5%).

HPercawdad [ Mogion

W Cardicmyopat iy

P ey Mppa o
Wieft Ventrculsr Wyperirophy WCAD  Disgicic Dysfunction

NPT o Vavuier et Docos W Fulmoaary T onba Embalos

W A it Rladd

Figure 1: Proportion of various cardiac diseases in HIV-in-
fected patients

When individual manifestations were compared according to
the HIV/AIDS stage, incidence of dilated cardiomyopathy and
pericardial effusion was found to be higher in stage 4, where-
as the incidence of pulmonary hypertension, coronary artery
disease, left ventricular hypertrophy and diastolic dysfunction
was found to be higher in stage 3 (Table 2).

Table 2: Individual cardiac manifestations compared ac-
cording to the HIV/AIDS stage

HIV-infected patients with cardiac
] manifestations

Cardiac
manifestations

Overall Sta%e 2 Sta%e 3 Sta%e 4
(n=22) |(n=1)  |(n=9) (n=12)
Mitral valve 1
prolapse 1(4.54%) (100%) |” }
Pericardial effusion ?18.18%) - 1(1.1%) |3 (2.5%)
Cardiomyopathy (522_72%) - - 5(4.2%)
Pulmonar 3
hypertens¥on (13.63%) |~ 2(2.2%) [1(0.8%)

Left ventricular

hypertroph 3

ahd dias?onyc (13.63%) | 2(2.2%) |1 (0.8%)
dysfunction

giggc;r;gry artery (313.63%) - 2(2.2%) |1(0.8%)
valvularheart 1 (4.549) |- 101.1%) |-
Pulmonan

thromboeymbolism 1(4.54%)|- - 1(0.8%)
Mediastinal mass |1 (4.54%) |- 1(1.1%) |-

Role of cardiac risk factors

Analysis of risk factors for cardiac disease in 100 HIV-infect-
ed patients revealed that hypertension, diabetes, and dys-
lipidemia were present in 7, 5, and 7 patients respectively.
All female patients denied smoking and alcohol history. Of
82 males, alcoholism was noted in 59 (71.9%) patients and
smoking was noted in 61 (74.4%) patients. The influence of
cardiac risk factors on cardiac manifestations in HIV-infected
patients is given in Table 3. Similarly, HIV-infected patients
with cardiac diseases displayed higher incidence of hyperten-
sion (22.7% vs. 2.6%), diabetes (18.2% vs. 1.3%), and dys-
lipidemia (22.7% vs. 2.6%) as compared to that in HIV-infect-
ed patients without cardiac diseases. It was also observed that
the incidences of cardiac diseases were higher in HIV patients
with smoking (72.7% vs. 57.7%) or alcohol habits (68.2% vs.
56.4%). Overall, these findings indicate that presence of car-
diac risk factors increases the incidence of cardiac diseases in
HIV-infected patients.
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Table 3: Influence of risk factors on cardiac manifestations
in HIV-infected patients

Patients with

) ) ] Patients
Cardiac Ove{al(l))patlents cardiac man-

without cardiac

risk factors |(n ifestations manifestations
(n=22) (n=78)
Hyperten- 17 (795) 5(22.7%) 2 (2.6%)
Diabetes |5 (5%) 4 (18.2%) 1(1.3%)
Dyslipi=— 17 (79%) 5(227%) |2 (2.6%)
Alcoholism |59 (59%) 15 (68.2%) 44 (56.4%)
Smoking |61 (61%) 16 (72.7%) 45 (57.7%)

Role of CD, count

The influence of CD, count on incidence of cardiac manifes-
tations among HIV-infected patients is illustrated in Figure 2.
It was observed that almost 86.4% of cardiac manifestations
occurred in HIV-infected patients with CD, count below 250.
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Figure 2: Influence of CD, count on cardiac manifestations
in HIV-infected patients

DISCUSSION

Cardiovascular complications are common in HIV-infected
patients. Previous reports have indicated that the prevalence
of cardiac manifestations in HIV-infected individuals ranges
between 28% and 73%.' However, there are very few clin-
ical studies in this regard.® With this background, we aimed
to evaluate the incidence of cardiac manifestations in patients
with HIV infection. The overall incidence of cardiac manifes-
tations among HIV-infected patients in the present study was
found to be 22%. Of note, we observed a trend towards male
predominance in the incidence of cardiac manifestations in
HIV-infected individuals. This observation is in line with reports
indicating a significant male predominance for cardiovascular
complications.” We also observed that the incidence of cardiac
manifestations tended to increase with advances in HIV/AIDS
stage. This observation is also in line with a general notion
that cardiac morbidity and mortality are more common in ad-
vanced stages of HIV infection.® However, cardiac disease can
occur at any stage of HIV infection.

The spectrum of cardiovascular disease in HIV-infected pa-
tients is broad. Previous studies have indicated that major
cardiovascular manifestations among these patients include
pericardial effusion, myocarditis, dilated cardiomyopathy, en-
docarditis, coronary artery disease, pulmonary hypertension,
vascular aneurysm, and cardiac tumors.® In similar lines, the
cardiac manifestations observed in our investigation were di-
lated cardiomyopathy (22.7%), pericardial effusion (18.2%),
coronary artery disease (13.6%), pulmonary hypertension
(13.6%), left ventricular hypertrophy (9.1%), diastolic dys-
function (4.5%), mitral valve prolapse (4.5%), valvular heart
disease (4.5%), pulmonary thromboembolism (4.5%), and
mediastinal tumor (4.5%). In lines with our study, Singh et al.
had earlier investigated cardiac abnormalities in 70 patients
with HIV infection and found that reduced ejection fraction
(48.7%), pericardial effusion (17.4%), pulmonary artery hyper-
tension (11.4%), dilated cardiomyopathy (8.5%), diastolic dys-
function (8.5%), and regional wall motion abnormality (1.4%)
were major cardiac manifestations.®

Earlier, it has been demonstrated that traditional cardiovas-
cular risk factors are widely present in patients with HIV in-
fection. While factors such as dyslipidemia, diabetes mellitus,
metabolic syndrome, and hypertension may be related to HIV
infection or to HIV therapies, other factors such as smoking
and alcoholism are independent of HIV infection.™ In the pres-
ent study, we observed that majority of these cardiac risk fac-
tors including hypertension, diabetes, dyslipidemia, smoking,
and alcoholism were more common among HIV-infected pa-
tients with cardiac diseases than those without cardiac diseas-
es. These findings indicate that appropriate management of
traditional cardiac risk factors may be required for improved
prognosis in HIV-infected patients. In several studies, low CD,
count is also identified as a significant predictor of cardiovas-
cular events.>' In the present study, we observed that almost
86.4% of cardiac complications occurred in HIV-infected pa-
tients with CD, count < 250.

Cardiovascular manifestations in HIV represents a diagnostic
and therapeutic challenge for cardiologists, specialists in infec-
tive diseases, and radiologists,® Further, the number of HIV-in-
fected individuals with cardiac complications may increase in
coming years as long-term survival with chronic viral infection,
co-infections, drug therapy, and immunosuppression affects
the heart significantly. Therefore, understanding the manifes-
tation and prognosis of HIV-related cardiac illness is vital for
appropriate monitoring, early intervention, and therapy.'? With
increasing interest by researchers in regard, the role of HIV in
cardiovascular disease is beginning to be recognized in recent
years. Further, the impact of anti-retro viral therapy in cardio-
vascular manifestations is being investigated. In addition, the
identification of molecular mechanisms of HIV-related heart
disease may provide the basis for rational therapeutic strate-
gies and improved care. Future studies are warranted in this
regard. Since cardiac complications are often indeterminate in
the initial stages, periodic screening of HIV-infected patients
by electrocardiogram and echocardiogram is recommend-
ed.® Additional strategies to prevent cardiovascular events in
HIV-infected patients should focus on reduction of traditional
cardiac risk factors, as well as HIV and ART-specific risk factors.

CONCLUSION

Findings of the present study indicate that cardiac complica-
tions are common in HIV-infected patients. The incidence of
cardiac disease increases as the HIV disease progresses. Pres-
ence of risk factors further increases the incidence of cardiac
manifestations in HIV-infected patients. Further clinico-patho-
logical studies are required to identify the role of HIV infection
in the pathogenesis of cardiovascular events in HIV-infected
patients.
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