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ABSTRACT 

BACKGROUND  

To study cardiac diseases in Human Immunodeficiency (HIV) infected patients and examine correlations of cardiovascular 

manifestations with CD4 counts and Anti-Retroviral Therapy (ART). 

 

MATERIALS AND METHODS  

In this cross-sectional study, HIV seropositive patients admitted in medicine ward were evaluated for presence of cardiac diseases 

by clinical examination and non-invasive cardiovascular investigation (chest x-ray, ECG and ECHO).  

 

RESULTS  

Fifty patients (mean age 37.36 years) were included. A total of 64% had Acquired Immune Deficiency Syndrome (AIDS), while 46% 

were on ART. Cardiac disorders were detected in 52% patients; however, only 6% patients were symptomatic. Systolic 

dysfunction, diastolic dysfunction, pericardial effusion, dilated cardiomyopathy, pulmonary hypertension and cardiac tumour were 

detected in 5 (10%), 16 (32%), 6 (12%), 3 (6%), 4 (8%) and 1 (2%) patients respectively. In 39 (78%) patients Electrocardiogram 

(ECG) was normal, whereas 11 (22%) patients showed abnormalities in the ECG. The abnormalities included sinus tachycardia 7 

(14%), Ischaemic Heart Disease (IHD) 2 (4%), Left Ventricular Hypertrophy (LVH) 1 (2%) and low voltage complexes 1 (2%). 

Cardiomegaly was detected in 3 (6%) patients. Lower CD4 count was not associated with cardiac disorders (x2 = 12; p = 0.213), but 

was associated with pericardial effusion (x2 = 28 and p = 0.032). Lower CD4 count was significantly associated with 

cardiomyopathy (table 3; x2 = 54; p = 0.000), but not with diastolic dysfunction (x2 = 50; p = 0.394). ART status was not associated 

with cardiomyopathy (x2 = 6; p = 0.199) or diastolic dysfunction (x2 = 0.995; p = 0.318).  

 

CONCLUSION  

Cardiac disorders are common in HIV infected patients, but only few are symptomatic. Non-invasive investigations help in early 

diagnosis of asymptomatic cardiac disorders. 
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BACKGROUND 

The prevalence of Human Immunodeficiency Virus (HIV) in 

India, adult (15 - 49 years) is 0.26% and has shown steady 

decline from 2001 till date.1 Human immunodeficiency virus 

is known to cause significant morbidity and mortality due to 

virus itself (HIV), opportunistic infections or cancers.  
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Complex interactions of several factors result in clinical and 

pathologic abnormalities in various organ systems.2 Some of 

the common causes of death among hospitalised HIV patients 

include tuberculosis (extra-pulmonary and pulmonary), 

Cryptococcal meningitis, Pneumocystis jirovecii pneumonia, 

hepatic disease, alcoholic liver disease and cardiac disease.3 

Cardiovascular Disease (CVD) is one of the important causes 

of morbidity among HIV-infected patients. Untreated HIV and 

specific Antiretroviral Therapy (ART) can have adverse 

impact on the cardiovascular risk. Treatment with Highly 

Active Anti-Retroviral Therapy (HAART) is important, 

because the long-term effects of treatment with potent 

HAART provide more benefits compared to the adverse 

impact on cardiovascular risks.4 A study from Pune showed 

2.9% deaths due to cardiovascular disorders in hospitalised 

patients with HIV.3 Many studies2,5-7 from India have 

evaluated the cardiovascular disease pattern in HIV infected 

patients. Some of them have also evaluated the association of 
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CD4 count with CVD.2,6  

However, data from Indian studies evaluating association 

of CVD with ART and studies evaluating cardiac profile of HIV 

infected patients from Western India are limited. 

 

Objective 

To study the prevalence and types of cardiac disease in 

Human Immunodeficiency Virus (HIV) infected patients and 

examine correlations of cardiovascular manifestations with 

CD4 counts. 

 

MATERIALS AND METHODS 

In this cross-sectional study conducted from 1st June 2012 to 

31st June 2014 at Tertiary Care Hospital in Maharashtra, HIV 

seropositive patients were included after clearance of study 

protocol from the Institutional Ethical Committee and written 

informed consent. Patients with congenital heart disease and 

pre-existing heart disease, those with hypertension 

diagnosed before HIV detections and HIV positive patients 

with diabetes were excluded. A detailed clinical profile 

including detailed history, general physical examination and 

systemic examination was conducted for each patient with 

special emphasis on cardiovascular system. Routine 

investigations including CD4 count were obtained for all the 

patients. All patients were subjected to non-invasive 

cardiovascular investigation, i.e. chest x-ray, 

Electrocardiogram (ECG) and echocardiography. Angiograms 

were not done due to the cost considerations. Cardiac-to-

thoracic width ratio above 50 percent was considered as the 

criterion for diagnosis of cardiomegaly.8,9 A Philips machine 

with 8 - 3 MHz variable frequency transducer was used for M-

mode and B-mode echocardiographic and cardiac Doppler 

examination. Using Doppler evaluation for early mitral flow 

and late mitral flow their ratio, isovolumetric relaxation time, 

declaration time, systolic and diastolic functions were 

analysed. Dilated cardiomyopathy was defined as the 

presence of diffuse left ventricular hypokinesia (ejection 

fraction, < 45 percent) and dilatation (left ventricular end-

diastolic volume index, > 80 mL per square meter).10 Systolic 

dysfunction was diagnosed when the Ejection Fraction (EF) 

was less than 50%. The ejection fraction was calculated as the 

ratio of the stroke volume to the end diastolic volume. 

Diastolic dysfunction was defined as impaired relaxation 

[Deceleration Time (DT) > 240 msec. and Isovolumetric 

Relaxation Time (IVRT) > 90 msec. E wave, i.e. early peak in 

the transmitral flow profile/A wave i.e. late peak (or atrial) in 

the transmitral flow profile E/A < 1.0)], pseudonormal 

pattern (DT 160 – 200 msec., IVRT < 90 msec E/A 1 - 1.5) or 

restrictive filling (DT < 160 msec., IVRT < 70 msec. E/A > 

1.5).11 A systolic pulmonary artery pressure greater than 40 

mmHg, which corresponds to a tricuspid regurgitant velocity 

on Doppler echocardiography of 3.0 to 3.5 m/sec, was the 

criteria for pulmonary hypertension.12 

 

Statistical Analysis 

Categorical data is presented as number and percentages, 

whereas continuous variables are presented as mean (SD). 

Association between CD4 count and cardiac disorders and 

ART status and cardiac disorders was evaluated by using chi 

square test. 

RESULTS 

The study included a total of 50 patients with mean age of 

37.36 (+10.53) years. The baseline characteristics of patient 

population are described in Table 1. 

 

Parameter Results 
Mean age (+SD) years 37.36 (+10.53) 

Male n (%) 32 (64%) 
Female n (%) 18 (36%) 

Age Group 
 15 - 49 years 
 > 50 years 

 
42 (85%) 
8 (15%) 

Mean CD4 Count n (%) 
 1 - 200 cells/µL 
 201 - 350 cells/µL 
 > 350 cells/µL 

 
32 (64%) 
13 (26%) 
5 (10%) 

Patients with AIDS n (%) 32 (64%) 
Patients on ART n (%) 23 (46%) 

Table 1. Baseline Characteristics 
 

Eighty five percent patients were between 15 - 49 years 

of age, whereas 15% were > 50 years. A total of 64% had 

AIDs, while 46% were on ART. 

 

 
 

Figure 1. Prevalence and Symptoms of  
Cardiac Disorders in HIV Patients 

 

Cardiac disorders were detected in 52% patients; 

however, only 6% patients were symptomatic. 

 

Cardiac  

Disorder 

Clinical 

Detection 

N (%) 

Detection of 

Echocardiography 

N (%) 

Total 

N (%) 

Systolic 

dysfunction 
1 (2%) 4 (8%) 5 (10%) 

Diastolic 

dysfunction 
0 16 (32%) 

16 

(32%) 

Pericardial 

effusion 
1 (2%) 5 (10%) 6 (12%) 

Dilated 

cardiomyopathy 
1 (2%) 2 (4%) 3 (6%) 

Pulmonary 

hypertension 
0 4 (8%) 4 (8%) 

Cardiac tumour 0 1 (2%) 1 (2%) 

Table 2. Types of Cardiac Abnormalities (n = 50) 
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Systolic dysfunction, diastolic dysfunction, pericardial 
effusion, dilated cardiomyopathy, pulmonary hypertension 
and cardiac tumour were detected in 5 (10%), 16 (32%), 6 
(12%), 3 (6%), 4 (8%) and 1 (2%) patients respectively. The 
detection rates of these cardiac disorders with clinical 
examination and echocardiography are given in Table 2. 

 

 
Figure 2. ECG Finding 

 

In 39 (78%) patients, ECG was normal, whereas 11 (22%) 
patients showed abnormalities in the ECG. The abnormalities 
included sinus tachycardia 7 (14%), features of IHD 2 (4%), 

features of LVH 1 (2%) and low voltage complexes 1 (2%) 
(Figure 2). 

 

 
Figure 3. Detection of Cardiomegaly on X-Ray 

 

Cardiomegaly was detected in 3 (6%) patients, whereas 
X-ray findings were normal in 47 (94%) patients (Figure 3). 

 

 

 Cardiac Disorder P value 
 Symptomatic Cardiac Disorder N (%) Asymptomatic Cardiac Disorder N (%) 

 
CD4 count 

< 200 cells/µL 
> 200 cells/µL 

 
3 (6%) 

0 

 
19 (38%) 

4 (8%) 
 Cardiac Disorder Absent Cardiac Disorder Present  

CD4 Count 
1 - 200 cells/µL 

201 - 350 cells/µL 
> 350 cells/µL 

21 (42%) 
11 (22%) 
35 (70%) 

11 (22%) 
2 (4%) 

15 (30%) 

 
0.213 

 
Pericardial Effusion 

Present 
N (%) 

Pericardial Effusion 
Absent 
N (%) 

 

Mild 
Moderate 

Severe 

6 (12%) 
 

4 (66.66%) 
1 (16.66%) 
1 (16.66%) 

44 (88%) 

CD 4 count 
1 - 200 cells/µL 

201 - 350 cells/µL 
> 350 cells/µL 

 
5 (15.62%) 
1 (7.69%) 

0 

 
27 (84.37%) 
12 (92.3%) 
5 (100%) 

 
 

0.032 

 
Cardiomyopathy 

Present 
N (%) 

Cardiomyopathy 
Absent 
N (%) 

 

CD 4 Count 
1 - 200 cells/µL 

201 - 350 cells/µL 
> 350 cells/µL 

 
3 (9.38%) 

0 
0 

 
29 (90.62%) 
13 (100%) 
5 (100%) 

 
0.000 

 
Diastolic Dysfunction  

Present 
N (%) 

Diastolic Dysfunction  
Absent 
N (%) 

 

CD 4 Count 
1 - 200 cells/µL 

201 - 350 cells/µL 
> 350 cells/µL 

 
12 (25%) 

4 (8%) 
0 

 
20 (40%) 
9 (18%) 
5 (10%) 

 
0.394 

 
Cardiomyopathy Present 

N (%) 
Cardiomyopathy Absent 

N (%) 
 

On ART 3 (13.04%) 20 (86.95%) 0.199 
Not on ART 0 27 (100%) 

 
Diastolic Dysfunction Present 

N (%) 
Diastolic Dysfunction Absent 

N (%) 
 

On ART 9 (18%) 14 (28%) 
0.318 

Not on ART 7 (14%) 20 (40%) 
Table 3. Cardiac Disorders according to CD4 Count and ART 
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Lower CD4 count was not found to be significantly 

associated with cardiac disorders (Table 3; x2 = 12; p = 

0.213); however, it was significantly associated with presence 

of pericardial effusion (Table 3; x2 = 28 and p = 0.032). Lower 

CD4 count was also significantly associated with 

cardiomyopathy (Table 3; x2 = 54; p = 0.000), but not with 

diastolic dysfunction (Table 3; x2 = 50; p = 0.394). ART status 

was not associated with presence of cardiomyopathy (Table 

3; x2 = 6; p = 0.199) or diastolic dysfunction (Table 3; x2 = 

0.995; p = 0.318). 

 

DISCUSSION 

Cardiac disease is one of the important comorbidities among 

HIV infected patients. Various Indian as well as global studies 

have shown presence of cardiac disorders in HIV                  

patients.2,5-7,13 We performed a single centre study to evaluate 

presence of cardiac disorders in HIV patients admitted in a 

tertiary hospital. Our study population was predominantly 

below 50 years of age. A total of 64% patients had AIDS. 

Referral pattern and tertiary care centre facility may explain 

the high prevalence of AIDS in our study. 

We observed a high prevalence of cardiac disorders in 

HIV patients, but only a few were symptomatic. The findings 

are in accordance with literature showing symptomatic 

cardiac disease being far less common compared to the 

asymptomatic cardiac disease in HIV infected patients.14,15 

The cardiac disorders identified in HIV patients in our study 

were diastolic dysfunction, pericardial effusion, systolic 

dysfunction, pulmonary hypertension, dilated 

cardiomyopathy and cardiac tumour. A study has shown high 

prevalence of non-calcified coronary artery plaque in men 

infected with HIV,13 increasing the chances of ischaemic heart 

disease. In our study 22% patients had abnormal 

electrocardiogram, mainly in the form of sinus tachycardia. 

Ischaemic changes were seen only in 4% patients. The lower 

rate of ECG abnormalities may be explained by younger 

cohort and exclusion criteria of diabetes and hypertension in 

this study. 

Lower CD4+ T-cell count is associated with higher 

prevalence of cardiac problem in male patients.13 We 

evaluated correlation between low CD4 count and presence 

of cardiac disorders. Our study demonstrated a high 

prevalence of pericardial effusion in AIDS subjects in 

agreement with other echocardiography16,17 and autopsy18 

investigations showing high prevalence of pericardial 

effusion in patients with AIDS. Large, haemodynamically 

significant effusion is less common than small effusions.14 In 

our study too, majority of effusions were small and 

asymptomatic. Only one patient had effusion, which required 

pericardial drainage. He had large pericardial effusion of 

tuberculous aetiology. A study19 has shown mycobacterial 

infection as the most common aetiology of pericardial 

effusion. Pericardial effusion in our study was also 

statistically significant with haemoglobin level and heart rate 

(p = 0.021 and p = 0.000 respectively). The prevalence of 

pericardial effusion in our study was also related to the low 

CD4 count. 

HIV/AIDS is an important cause of dilated 

cardiomyopathy, mostly because of the myocarditis.20 

Opportunistic infections, direct HIV infection of the myocyte, 

cachexia and drug-induced cardiotoxicity with agents like 

Zidovudine are possible contributing causes of myocarditis 

and dilated cardiomyopathy.20-22 Other drugs such as 

doxorubicin used for the treatment of Kaposi’s sarcoma and 

foscarnet sodium used to treat cytomegalovirus oesophagitis 

in AIDS patients have also been implicated in the 

cardiomyopathy.20 The reported prevalence of dilated 

cardiomyopathy is about 10% - 30% by echocardiographic 

and autopsy studies.23 In our study, the prevalence of dilated 

cardiomyopathy was lower (6%) than the reported rates. 

Dilated cardiomyopathy occurs late in the course of disease 

and is usually associated with a significantly lower CD4 

count.24,25 In our study all patients with cardiomyopathy had 

CD4 count less than 200, which is in accordance with prior 

findings. Drug toxicity is another important cause of 

cardiomyopathy in these patients.20 In our study lower CD4 

counts was significantly associated with cardiomyopathy, but 

ART status was not associated with cardiomyopathy. We did 

not perform subgroup analysis of cardiomyopathy patients, 

because of very small sample size. Systolic dysfunction was 

detected in 10% in our study compared to 23.3% in another 

study.26 In present study, dilated cardiomyopathy is 

statistically significant with haemoglobin, heart rate and 

systolic blood pressure with P value of 0.006, 0.032 and 0.048 

respectively. 

Pulmonary hypertension in HIV infected patients can be 

primary or secondary. The causes of secondary pulmonary 

hypertension include left-sided heart disease, respiratory 

dysfunction or chronic thrombotic/embolic disorders. 

Idiopathic pulmonary arterial hypertension may occur due to 

vascular smooth muscle cell hyperplasia secondary to 

cytokines. In our study, pulmonary hypertension was seen in 

8% patients compared to 4.7% in another study.27 All the 

patients had cardiac pathology, which might have contributed 

to the pulmonary hypertension. In our study the prevalence 

of diastolic dysfunction was the most common cardiac 

manifestation, but still was lesser compared to other 

studies.25,28 Diastolic dysfunction was asymptomatic and 

incidental finding in all the patients in present study. Lower 

CD4 count and ART status was not significantly associated 

with diastolic dysfunction in our study. Pericardial effusion 

was the second most common cardiac disorder, majorly mild 

in nature. Lower CD4 count was significantly associated with 

the presence of pericardial effusion, cardiomyopathy, but not 

with diastolic dysfunction. ART status was not significantly 

associated with cardiac disorder. 

Overall, our study findings show that patients with HIV 

infection can have a variety of cardiovascular manifestations. 

Systolic dysfunction, diastolic dysfunction, pericardial 

effusion, dilated cardiomyopathy and pulmonary 

hypertension were the common abnormalities reported in 

our study. Cardiovascular disease in HIV infected patients 

may be attributed to virus itself, the effects of anti-retroviral 

medications or altered immune mechanisms associated with 

the infection. Stratification of cardiovascular risk and 

cardiovascular monitoring in HIV patients pose a challenge to 

physicians. Our study provides some insights into the pattern 

of cardiovascular diseases and their association with CD4 

count and ART. 

Small sample size, single centre study and inclusion of 

only hospitalised patients are the limitations of our study, 

which makes it difficult to generalise the findings to the 

entire population of HIV infected patients. Considering this, 

we suggest routine implementation of standard non-invasive 
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cardiovascular screening methods among HIV infected 

hospitalised patients and application of interventions to 

reduce the risk and adverse consequences. 

 

CONCLUSION 

Cardiac disorders are prevalent in HIV infected patients; 

however, only few HIV patients with cardiac disorders are 

symptomatic. Lower CD4 count was not significantly 

associated with the overall prevalence of cardiovascular 

manifestations. However, it was significantly associated with 

pericardial effusion and cardiomyopathy. Non-invasive 

investigations like echocardiography help in the early 

diagnosis of asymptomatic cardiac disorders. Efforts should 

be done to diagnose cardiac disorder to avoid the subsequent 

complications in these patients. 
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