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Introduction 

Human immunodeficiency virus is a retrovirus 

that affects all systems in the body. Among this 

cardiovascular disease is one of the leading causes 

of non HIV related death in HIV patients. Risk 

factors for cardiovascular disease in HIV patients 

include traditional risk factors, chronic 

inflammation associated with HIV infection and 

metabolic effects of antiretroviral therapy. HIV 

infection itself is a independent risk factor for 

cardiovascular diseases. 

HIV infection increases the production of various 

cytokines which are toxic to myocytes and thereby 

increases the risk of cardiovascular complications. 

HIV infection induced endothelial dysfunction 

and vasculitis is also playing an important role in 

pathogenesis of these complications. 

Although many cardiovascular complications 

have been described like pulmonary hypertension, 

systemic hypertension, infective endocarditis and 

accelerated atherosclerosis in HIV patients, the 

most common complications include diastolic 

dysfunction, left ventricular systolic dysfunction 

,pericardial  effusion, dilated cardiomyopathy and 

coronary artery disease. Rapid onset congestive 

heart failure leads to death in HIV patients within 

6 to 12 months of diagnosis. 

As the disease progresses the CD4 count declines 

which increases the cardiovascular complications 

leading to death. So echocardiographic screening 

should be performed in all HIV patients with low 

CD4 count for early detection and management of 

the complications. 

This study was conducted to study the prevalence 

of cardiac complications in HIV patients and their 

correlation with CD4 count. 

 

Aims and Objectives 

1. To assess the cardiac abnormalities such as 

systlolic dysfunction, diastolic 

dysfunction, dilated cardiomyopathy, 

coronary artery disease, pulmonary 

hypertension and infective endocarditis 

and their correlation with CD4 count. 

2. To evaluate whether this parameter can be 

used as prognostic marker of disease 

progression in HIV patients.   
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Materials and Methods 

Participants: 200 HIV positive patients >12 years 

of age coming to ART centre, Govt. Rajaji 

Hospital, Madurai. 

 

Study Population 

This study was conducted among 200 HIV 

positive patients coming to ART centre, Govt. 

Rajaji Hospital, Madurai. CD4 count, ECG and 

Echocardiograrm were done in all the participants 

of the study. Cases were classified as HIV patients 

into four groups depending upon the CD4 cell 

count >500 stage1), CD4 cell count 200 – 500 

(stage 2), and  50-200(stage 3) and <50 stage 4. 

Inclusion Criteria 

• Age >12 yrs 

• Newly diagnosed HIV patients  

• Patients on ART therapy  

Exclusion criteria 

    Patients with  

 Valvular heart disease. 

 Coronary artery disease. 

 Congenital heart disease 

 Rheumatic heart disease 

 Thyroid disorders  

 Pregnant women  

 

Data Collection 

A detailed history with detailed clinical 

examination was done for the HIV positive 

individuals. The blood samples of people 

belonging to study groups were tested for CD4 

cell count. ECG and echocardiogram were done in 

study group. 

Laboratory Investigations 

Blood samples were collected from the study 

group and CD4 counts were obtained by flow 

cytometry. Here the cells were conjugated to 

monoclonal antibodies against CD3 and CD4 cell 

surface markers. These cells were then made to 

pass through a flow chamber and subjected to 

intersection by a LASER beam. The flourescent 

signals obtained from the LASER beam 

intersecting the cells were analysed and data 

obtained helped delineate the different cell sub 

populations based on their cluster differentiation. 

12 lead ECG and Echocardiogram were done in 

study group. 

Data Analysis  

The final data was entered onto Microsoft excel 

sheet 2007 version and statistical analysis was 

done using SPSS software and chi – square test. 

The results were considered very significant with 

p value < 0.01 and significant with p value <0.05. 

Study Protocol 

 All cases were classified into 3 categories 

based on CD4 cell count  

 12 lead ECG and Echocardiogram were 

done in study group. 

Design of study: Prospective analytical study 

Period of study: 5 months (APRIL 2014 TO 

AUGUST2014) 

Collaborating departments: 

 Department of Medicine,  

 Department of Cardiology   

 Regional ART centre 

Ethical clearance: Obtained 

Consent: Individual written and informed 

consent. 

Analysis: Statistical analysis-chi square test  

Conflict of interest: NIL 

Financial support: NIL 

 

Observation and Results 

Table 1 Age distribution of the study population 

(n=200) 

AGE GROUP FREQUENCY PERCENTAGE 

12-20 6 3% 

21-30 48 24% 

31-40 60 30% 

41-50 56 28% 

51-60 28 14% 

61-70 2 1% 

TOTAL 200 100% 

 

Comments: About 54% of study population were 

in the age group of 21-40 years and 42% of study 

populalation were in the age group of 41-60 years  
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Chart 1: Age distribution in the study population 

 
Comment: Most of study population were in the 

age group of 21 to 50years 

 

Table 2 Gender distribution in the study 

population (n=200) 

GENDER  FREQUENCY PERCENTAGE 

MALE 109 54.5% 

FEMALE 91 45.5% 

TOTAL 200 100% 

 

Comments: Males and females were almost equal 

in the study population  

 

Table 3 Distribution of the study population 

according to ART status (n=200) 

ART STATUS FREQUENCY PERCENT 

ON ART 160 80% 

NEWLY DIAGNOSED 40 20% 

TOTAL 200 100% 

 

Comment: Most of the study population were on 

ART. 

 

Table 4 Staging of CD4 count in the study 

population (n=200)  

CD4 C0UNT  FREQUENCY PERCENT 

STAGE 1:  >500 60 30% 

STAGE 2: 200-500 54 27% 

STAGE 3: 50-200 46 23% 

STAGE 4: <50 40 20% 

TOTAL  200 100% 

Comments: About 57% of population in the study 

group were stage 1& 2 and about 43% of 

population  in the study group were  stage 3 & 4. 

Chart 2: CD4 count staging in the study 

population  

 
Comments: About 57% of the study population 

were in stage 1&2 and 43% of study population in 

stage 3&4 . 

  

Table 5 Prevalence of ECG abnormalities in the 

study population (n=200) 

ECG 

ABNORMALITIES  

FREQUENCY PERCENTAGE 

PRESENT  58 29% 

ABSENT 142 71% 

TOTAL  200 100 

 

ECG abnormalities in the study population  

ECG 

ABNORMALITIES 

FREQUENCY PERCENTAGE 

Poor progression of  

R wave  

26 13% 

Low voltage QRS  18 9% 

RBBB 10 5% 

LBBB 4 2% 

TOTAL  58 29% 

Comments: ECG abnormalities were present in 

29% of the study population ant most common 

finding was poor progression of R wave. 

 

Chart 3: Prevalence of ECG abnormalities in 

study population (n=200) 

 
Comments: ECG abnormalities were present in 

about 29% of study population . 
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Table 6 Prevalence of pericardial effusion in the 

study population(n=200)  

 PERICARDIAL 

EFFUSION   

FREQUENCY PERCENTAGE 

PRESENT 30 15% 

ABSENT 170 85% 

TOTAL 200 100% 

 

Comments: Pericardial effusion was present in 

around 15% of study population.P value is <0.001 

signnificant . 

 

Chart 4: CD4 count staging and pericardial 

effusion in the study group 

 
  P value;<0.012 significant 

 

Comments: The difference in proportions of 

pericardial effusion in stage 1&2 and stage 3&4 is 

statistically significant and prevalence of 

pericardial effusion showed a close association 

with decreasing CD4 count. 

 

Table 7 Prevalence of systolic dysfunction in the 

study group (n=200) 

SYSTOLIC 

DYSFUNCTION 

FREQUENCY PERCENTAGE 

PRESENT  26 13% 

ABSENT 174 87% 

TOTAL 200 100% 

 

Comment: Systolic dysfunction was present in 

around 13% of study population.P value is <0.001 

significant. 

 

 

 

 

 

 

Chart 5: CD4 count staging and systolic 

dysfunction in the study group(n=200) 

 
P value <0.018 significant.  

Comments: The difference in proportions of 

systolic dysfunction in stage 1&2 and stage 3&4 

is statistically significant and prevalence of 

systolic dysfunction showed a close association 

with decreasing CD4 count. 

 

Table 8  Prevalence of diastolic dysfunction in the 

study population(n=200) 

DIASTOLIC 

DYSFUNCTION 

FREQUENCY PERCENTAGE 

PRESENT  23 11.5% 

ABSENT 187 88.5% 

TOTAL  200 100% 

Comment: Diastolic dysfunction was  present in 

around 11.5% of study population.P value is 

<0.001 significant 

 

Chart 6: CD4 count staging and diastolic 

dysfunction in the study group (n=200) 

 
P value <0.046 significant 

Comments: The difference in proportions of 

diastolic dysfunction in stage 1&2 and stage 3&4 

is statistically significant and prevalence of 

diastolic dysfunction showed a close association 

with decreasing CD4 count 
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Table 9 Prevalence of dilated cardiomyopathy in 

the study population (n=200) 

DCM FREQUENCY PERCENTAGE 

PRESENT 18 9% 

ABSENT 182 91% 

TOTAL 200 100% 

 

Comment: Dilated cardiomyopathy was  present 

in around 9% of study population. P value is 

<0.001 significant 

 

Chart 7: Prevalence of dilated cardiomyopathy in 

the study population  

 
P value <0.023 significant 

Comments: The difference in proportions of 

dilated cardiomyopathy in stage 1&2 and stage 

3&4 is statistically significant and prevalence of 

dilated cardiomyopathy showed a close 

association with decreasing CD4 count  

  

Table 10 Prevalence of other abnormalities in the 

study population (n=200) 

OTHER 

ABNORMALITIES 

FREQUENCY PERCENTAGE 

RWMA 3 1.5% 

INFECTIVE 

ENDOCARDITIS 

1 O.5% 

PULMONARY 

HYPERTENSION  

4 2% 

TOTAL  8 4% 

 

Comments: Prevalence of other cardiac 

abnormalities were present in 4% of  the study 

population  

 

 

 

 

Table 11 Correlation of various cardiac 

abnormalities and CD4 count  

Cardiac 

abnormalities  

stage1 stage 

2 

stage 

3 

Stage4 Total P 

value 

Pericardial 

effusion  

2 4 10 14 30 0.012 

Systolic 

dysfunction  

2 3 9 12 26 0.018 

Diastolic 

dysfunction  

1 4 8 10 23 0.046 

Dilated 

cardiomyopathy 

1 3 6 8 18 0.023 

RWMA  0 1 1 1 3 0.453 

Infective 

endocarditis  

0 0 1 0 1 0.665 

Pulmonary 

hypertension  

1 2 1 0 4 0.836 

 

Comments 

 All the cardiac abnormalities were prevalent 

in stage 3&4 and the p value is significant  

 There was a statistically significant positive 

linear correlation between the CD4 count and 

cardiac abnormalities. i.e decrease in CD4 

count had a corresponding increasing cardiac 

abnormalities. 

 

Chart 8: Prevalence of cardiac abnormalities in 

the study population 

 
                             

Comments: Pericardial effusion was  the most 

common abnormality seen in the study population 

and all the abnormalities had  statistically 

significant p value <0.001 

 

Discussion  

Cardiovascular abnormalities are more common in 

HIV infection in late stages of disease .This study 

was conducted in 200 HIV patients including 
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newly diagnosed and patients on ART attending 

ART clinic, Government Rajaji Hospital, 

Madurai. The study population were divided into 

4 groups according to CD4 count.About 54% of 

study population were in the age group of 21-40 

years and 42% of study populalation were in the 

age group of 41-60 years. 

Around 70% of study population were on ART 

and 30% of the study population were newly 

diagnosed. Gender distribution were also almost 

equal in the study group.ECG and Echocardio-

graphy were performed in the study population. 

In this study most of the patients with HIV 

infection had echocardiac abnormalities which 

were clinically quiescent. This suggests that 

echocardiographic screening is important tool for 

diagnosing subclinical cardiac abnormalities.  

Pericardial effusion was the most commonly  

observed finding in HIV patients.It was seen in 

around 15% of cases and among that most of the 

cases were in stage 3&4(CD4 count<200)  with 

the spectrum ranging from asymptomatic mild 

effusion to massive pericardial effusion.  

Pericardial effusion is the most common cardiac 

problem associated with shortened survival. 

Causes of pericardial effusion in HIV infection 

include tuberculosis, secondary infections, 

malignancy and part of generalised effusive 

process. Echocardiography is the diagnostic 

procedure and pericardiocentesis is needed in 

symptomatic patients. 

Systolic dysfunction was present in 13% of 

patients with the p value <0.001.Most of patients 

were aymptomatic and had mild LV systolic 

dysfunction and were in stage 3&4.Only few 

patients were asymptomatic. Systolic dysfunction 

is an important cause of morbidity and mortality 

and symptomatic heart failure occur in 6% 

patients with advanced illness. Causes include 

myocarditis, dilated cardiomyopathy and coronary 

artery disease.   

Diastolic dysfunction was also most commonly 

observed finding in this study. It was seen in 12% 

of patients with p value <0.001 and majority of 

the patients had were in stage 3&4 and most of the 

patients had exertional dyspnea. Diastolic 

dysfunction is due to ventricular filling 

abnormalities due to noncompliance of the 

ventricle. 

Dilated cardiomyopathy (DCM)  was found in 9% 

of the patients in the study group with the p value 

<0.001and most of the cases were in stage 3&4. 

Most common causes of  DCM in HIV infection 

include myocarditis, opportunistic infections, 

nutritional and drug induced especially 

zidovudine. 

Other cardiac abnormalities seen in the study 

group were regional wall motion abnormality 

(RWMA), infective endocarditis (IE) and 

pulmonary hypertension (PHT) which were 

statistically not significant. From this study we  

conclude  that all cardiac abnormalities occur in 

late stage of HIV patients with low  CD4 count 

.As the CD 4 count decreases cardiovascular 

abnormalities increases. So echocardiographic 

screening is mandatory in HIV patients with CD4 

count<500/micrlitre.  

Even though decrease in CD4 count well 

correlates with the cardiac abnormalities, this 

study had some limitations. Because there may be 

some confounding factors like smoking ,alcohol  

and  substance abuse, diabetes mellitus, 

hypertension and dyslipidemia  which can also  

cause these cardiac manifestations. 

Although the exact mechanism of the 

pathogenesis of cardiovascular abnormalities in 

HIV is multifactorial and poorly understood, 

progression of cardiac problems in HIV infection 

can be reduced  by effective antiretroviral therapy  

 

Summary 

HIV infection is most oftenly associated with 

cardiac abnormalities. This study was conducted 

in 200 HIV patients including newly diagnosed 

and patients on ART and the study population 

were divided into 4 groups according to CD4 

count.About 54% of study population were in the 

age group of 21-40 years and 42% of study 

populalation were in the age group of 41-60 years. 
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Around 70% of study population were on ART 

and 30% of study population were newly 

diagnosed. Gender distribution were also almost 

equal in the study group.ECG and Echocardio-

graphy were performed in the study population. 

Systolic dysfunction (13%) and diastolic 

dysfunction(12%) pericardial effusion(PE) (15%)  

and dilated cardiomyopathy (DCM)(9%) were 

most prevalent in the study group and the p value 

was <0.001,statistically significant and were seen 

most commonly in HIV patients receiving 

antiretroviral therapy  

Other abnormalities like infective endocarditis 

(IE), regional wall motion abmormality (RWMA) 

and pulmonary hypertension(PHT) were seen in 

only few patients which were statistically not 

significant.  

These cardiac abnormalities were more prevalent 

in stage 3 and 4 with CD4 count <200/microlitre. 

There is a positive linear correlation between 

prevalence of Systolic and diastolic dysfunction, 

pericardial effusion (PE) and dilated 

cardiomyopathy (DCM) with a fall in the CD4 

count 

 

Conclusion  

Cardiovascular abnormalities are more common 

and predictable complications in  late stages  of 

HIV infection. This study was done. 

 To highlight the various cardiovascular 

abnormalities occurring in HIV infection.  

 Many of these abnormalities are associated 

with increased morbidity and mortality. 

 Pericardial effusion, systolic and diastoloic 

dysfunction, and dilated cardiomyopathy are 

the most common cardiac abnormalities 

occurring in significant number of HIV 

patients with low CD4 count. So these 

parameters can also be used as predictors of 

disease progression. 

 So all HIV patients with low CD4 count 

(<200/microlitre) should be screened for 

cardiac abnormalities. Early diagnosis and 

management of these complications is 

associated with increased survival rates and 

clinical outcomes in HIV patients. 
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