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ABSTRACT 
 

BACKGROUND 

Globally the number of people living with human immunodeficiency virus/ 

acquired immunodeficiency syndrome (HIV/AIDS) has been rising steadily since 

2011 nearing more than 33 million whereas in developing countries like India it is 

2.4 million with a prevalence of 0.3%. The purpose of this study was to assess 

the association of CD4 counts with cardiovascular dysfunction among HIV/AIDS 

patients. 

 

METHODS 

This was a hospital-based study conducted at the Vijayanagara Institute of Medical 

Sciences, Bellary. Convenience sampling was used and patients admitted to the 

wards of the internal medicine as well as those attending anti-retroviral therapy 

(ART) centre out-patient department (OPD) were included in the study. A total of 

200 cases of seropositivity of HIV patient diagnosed by Elisa technique were 

assessed after obtaining informed consent. Clinical profile and laboratory 

investigations were carried out on the patients such as CD4 counts and analyzed 

with various cardiac dysfunction. 

 

RESULTS 

Commonest affected with HIV infection were young male (26 – 40 years) 77.5 % 

followed by young female 60 % Commonest symptoms were fever, cough 82 % 

each and breathlessness 44 %. Commonest clinical findings were pallor 80 %, 

pedal oedema 68 %, and lymphadenopathy 32 %. 26 % of patients had 

electrocardiography (ECG) abnormalities with commonest being sinus tachycardia 

18 %, low voltage complex 4 %, IHD (ischemic heart disease) 2 %, LVH (left 

ventricular failure) 2 %. 34 % had chest x-ray abnormalities such as cardiomegaly 

14 %, pleural effusion 12 % and PTB (pulmonary tuberculosis) 2 %. Abnormal 

CD4 counts were noted in 94 % of patients, with 12 % having very low CD4 counts 

that is less than 50. Statistically significant pericardial effusion was noted with low 

CD4 counts on 2D ECHO cardiography. 

 

CONCLUSIONS 

The study concludes that decrease in CD4 count is statistically associated with 

increased pericardial effusion among HIV/AIDS patients. 
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The prevalence of cardiac involvement in AIDS patients has 

been reported to range between 28 % and 73 %.1 From a 

meagre 5 cases reported in homosexual men in 1981 the 

disease has grown into a global pandemic. In 2008, the 

number of cases reached an estimated 33.4 million [31.1 

million – 35.8 million]. People living with HIV in India in 2008 

were 22.7 lakh with an estimated adult HIV prevalence of 

0.29 %. While prevalence in Tamil Nadu during 2007 was 

0.44.2 Females constituted around 39 % of the burden (0.9 

million) and children below 15 years constituted 3.5 % of 

the burden. AIDS is the result of severe HIV infection and 

the infected individual’s immune system gets severely 

compromised. 

Cardiovascular abnormalities especially coronary heart 

diseases (CHD), pericardial effusion, myocarditis, 

cardiomyopathy, endocarditis as well as drug induced 

cardiotoxicity are more commonly seen among HIV patients 

due to long survival of these patients. Various studies have 

shown rapid fatality among AIDS patients and demonstrated 

that cardiomyopathy is 10 % higher among them as 

compared to other individuals. Pericardial effusion in HIV 

patients may be a marker of end-stage HIV infection 

because it is associated with low CD4 cell count and is often 

caused by opportunistic infections and malignant neoplasms 

seen in the advanced stage of AIDS.3-5 

Acute HIV syndrome occurs within 3 - 6 weeks after 

infection in 50 – 70 % of infected individuals and can vary 

in severity from individual to individual. It presents as an 

acute mononucleosis like illness. CD8 + CD38 + T 

lymphocytes are cytotoxic and increased percentage of 

CD38 + CD8 + T lymphocytes in peripheral blood reflects a 

higher viral load and disease progression.4,5 The currently 

available techniques for CD4 + T cell counting can be 

classified into automated and manual methods. Automated 

methods include flow cytometry and dedicated cytometers. 

Flow cytometry is the gold standard technology for CD4 + 

T cell counting. 

Human immunodeficiency virus has an extraordinary 

ability of mutation on V3 region of gp120 and hence escape 

neutralizing antibodies. The CD8 + T lymphocytes require 

lymphocytes produces induction as well as maintenance of 

CD4 + T cell responses. CD8 +T cell are reduced with the 

depletion of CD8 + T cells function. There are also deletion 

and loss of CD8 + T lymphocytes due to increased exposure 

to viral antigen. Antibody demonstration using enzyme 

linked immune sorbent assay (ELISA) is the standard 

screening test for HIV infection with the sensitivity of > 99.5 

%. Whereas western blot test is the confirmatory test to 

detect antibodies to HIV proteins other investigations 

include deoxyribonucleic acid (DNA), polymerase chain 

reaction (PCR)< ribonucleic acid- polymerase chain reaction 

(RNA-PCR), P 24 antigen and b DNA. AIDS manifestations 

vary widely among different individuals and hence difficult 

to predict but certain traits help in staging of disease and 

also predicts the opportunistic infection. Anti P24 core 

antibodies decline correlates with poor prognosis among 

patients with HIV. While absence of anti gp 120 antibodies 

associated with clinical AIDS manifestation.5,6 

The CD4 + T cell counts reveal the degree of immune 

deficiency as well as predict the risk of opportunistic 

infections. While HIV RNA helps to predicts the response of 

immune system. RT-PCR (Reverse transcription- 

polymerase chain reaction), nucleic acid sequence-based 

amplification (NASBA) and branched DNA (b-DNA) are used 

to measure plasma RNA. These tests can detect viral level 

as low as 20 - 50 molecule of HIV RNA per ml of plasma. 

The plasma viral load can be used to assess the disease 

progression as well as prediction to start anti-retroviral 

therapy. Plasma viral load of more than 30,000 and bDNA 

assay >55000 is an indication to put the patients on 

antiretroviral therapy. The effectiveness of treatment is 

assessed by low viral load which is assessed once in every 

3 to 4 months after initiating the anti-retroviral therapy. 

Research also reveals that one in every five HIV patients 

have pericardial effusion, which shows highest 

cardiovascular involvement among these patients. They also 

manifest various asymptomatic cardiovascular presentations 

like cardiac tamponade and constructive pericarditis. Clinical 

manifestations of pericarditis are similar between patients 

with and without HIV infection. Hence with this background 

present study was undertaken to assess the correlations of 

CD4 count, ECHO, chest X-ray and ECG on cardiac 

abnormalities among HIV/AIDS patients in North Karnataka. 

 

 

Objectives  

To assess the clinical profile of cardiac abnormalities in 

HIV/AIDS patients and its correlations CD4 count, Echo, 

chest X-ray and ECG. 

 

 
 

METHODS 
 

 

This was a hospital based cross-sectional study conducted 

at the Vijayanagara Institute of Medical Sciences, Bellary. 

Patients admitted to the wards of the internal medicine and 

patients attending ART centre out-patient department were 

subjects of the study. This study was carried out from 

February 2011 to June 2012. A total of 200 cases of 

seropositivity of HIV patient diagnosed by ELISA technique 

were selected for the study based on hospital based 

convenience sampling technique. The patients were enrolled 

after obtaining a detailed socio demographic profile and 

history about illness. They underwent complete general 

physical and systemic examination including detailed 

cardiovascular examination. The cardiovascular 

investigations included CD4 counts, ECG, ECHO, chest x-ray 

and analyzed for different cardiac dysfunction.  The findings 

of LV internal dimension in systole and diastole (LVIDs and 

LVIDd), inter ventricular septal thickness in systole as well 

as diastole, fractional shortening (FS) and ejection fraction 

(EF) were studied in ECG. The patients were further 

evaluated for CD$ counts for different cardiac dysfunction. 

The study was started after obtaining ethical clearance from 

institutional ethical committee and informed consent from 

the participants. Investigations required were routine 

investigations of blood HIV 1 and 2 (ELISA), CD4 count. 

 

 

 

BACKGROUND 
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Inclusion / Exclusion Criteria  

The patients aged >15 years attending OPD, ART centre and 

in patients, those diagnosed to have HIV infection/AIDS 

after S.D Bioline, Triline and Tri-spot tests being positive 

were included in the study. While those with congenital heart 

diseases, pre-existing valvular heart disease, hypertension, 

diabetes mellitus were excluded from the study.  

 

 

Statistical  Methods  

Chi-square and Fisher exact test were used to test the 

significance of proportion of pericardial effusion in relation 

to counts and Odds Ratio has been used to find the 

relationship of cardiac dysfunction with CD4 counts. 

Microsoft excel were used to calculate percentage, mean, 

standard deviation and to generate tables. 

 

 
 

 

RESULTS 
 

 

 

200 ELISA positive HIV infected individuals who fit into 

inclusion criteria during the study period were taken up for 

this present study. Following are the results and 

observations of the study. 80 % of the patients were males 

and 20 % were females. Most of our patients belong to 

young age between 26 to 40 years. Male were more 77.5 % 

as compared to females 60 %. 28 patients (56 %) had CD4 

counts between 50 - 200 while 13 patients (26 %) had CD4 

counts 200 to 350. Six patients (12 %) had CD4 counts less 

than 50 while only 3 patients (6 %) had good CD4 counts 

that are more than 350. 

CD4 counts were analyzed against different cardiac 

dysfunction in all patients. The results showed that 56 

patients (28 %) had pericardial effusion on 2D ECHO, while 

144 patients were without pericardial effusion. Most of them 

were mild pericardial effusion (22 %) while moderate were 

4 % and large 2 %. Patients presented with pericardial 

effusion are 9.9 times significantly more to have CD4 counts 

less than < 200 and the results were statistically significant. 

Presence of pericardial effusion is positively related to the 

less CD4 counts (CD4 < 200). (Table No.1) 

Present study shows that risk of developing pericardial 

effusion, systolic dysfunction and pulmonary hypertension 

increases when CD4 counts decreases less than 200 per 

micro litre. It is statistically significant with P less than 0.05. 

Pericardial effusion was seen among 38 % of patients with 

CD4 count ≤ 200 while only 6 % pericardial effusion was 

seen with CD4 counts > 200. 

While dilated cardiomyopathy, diastolic dysfunction 

mitral regurgitation and pericardial effusion were not 

significantly associated with CD4 counts with 3 % dilated 

cardiomyopathy seen with ≤ 200. 9 % of the patients with 

≤ 200 showed systolic dysfunction while no systolic 

dysfunction was seen among patients with > 200 CD4 

counts. The CD4 counts when cardiac dysfunction is absent 

is 224.45  160.51 ranging from 33 to 700 and when the 

cardiac dysfunction is present the CD4 count decreased to 

107.48  57.68 ranging from 8 to 226 with P value 0.030. 

Diastolic dysfunction, Mitral regurgitation and pericardial 

effusion were seen in 15 %, 3 % and 29 % of patients with 

CD4 counts ≤ 200 respectively but the association was not 

statistically significant. 21 % of patients with pulmonary 

hypertension had CD4 counts ≤ 200 and the results were 

statistically significant with P value < 0.05. 

Significant cardiac dysfunction noted in HIV infected 

individuals. 2D ECHO cardiography is an important 

diagnostic tool for the evaluation of cardiac dysfunction in 

these patients. Significant cardiac dysfunctions were noted 

with low CD4 counts. Pericardial effusion, Pulmonary 

hypertension, asymptomatic diastolic dysfunction were 

commonly encountered. 

 
 

Variables 

CD4 Count (cells/μL) χ2-Value / 
Fisher’s Exact 

test                        
(P - Value) 

 
≤ 200 n 

(%) = 136 
 200 n 
(%) = 64 

Pericardial 
effusion 

Yes 52 (38) 4 (6) 
< 0.001* 

No 84 (62) 60 (94) 

Dilated cardio 
myopathy 

Yes 4 (3) 0 (0.0) 
0.308 

No 132 (97) 64 (100) 
Systolic 

dysfunction 

Yes 12 (9) 0 (0.0) 
0.01* 

No 124 (91) 64 (100) 
Diastolic 

dysfunction 

Yes 20 (15) 4 (6) 
0.104 

No 116 (85) 60 (94) 
Mitral 

regurgitation 
Yes 4 (3) 0 (0.0) 

0.308 
No 132 (97) 64 (100) 

Pulmonary 
hypertension 

Yes 28 (21) 0 (0.0) 
< 0.05* 

No 108 (79) 64 (100) 

Pericardial 

effusion 

Mild 40 (29) 4 (6) 

0.567 Moderate 
and large 

12 (71) 0 (0.0) 

Table 1. Association of CD4 Counts with  

Cardiac Dysfunction in HIV/AIDS 

*indicates statistically significant associations 

 

 Present Study Heidenreich et al9 
CD4 count <200 26% 12% 
CD4 count >200 2% 4% 

Table 2. Comparison of CD4 Counts among Different Studies 

 

 
 

 

DISCUSSION 
 

 

HIV infection has become pandemic and its incidence and 

prevalence is fast increasing. The trend is no different in 

India. Cardiac involvement in HIV infected individuals occurs 

frequently and occurs quite early in disease process. Cardiac 

dysfunction is clinically quiescent in the early stages and 

later it may become direct cause of death. The technique 

for CD4+ T cell counting is basically of two types which are 

automated and manual. Automated technique includes flow 

and dedicated cytometry. Flow cytometry is the standard 

technology for CD4 + T cell counting. 

Cardiac dysfunction was noticed 42 % in present study, 

compared to 55 % involvement in Basvaraj Anita et al.5 CD4 

abnormalities noted in 28 % of the pericardial effusion in 

present study. Most of them were mild 22 %, moderate 4 

% and severe 2 %. Severity of pericardial effusion increases 

with lowering of CD4 counts. Same was observed in 

international study, confirming pericardial effusion is seen in 

advance stage of HIV infection.6,7 The CD4 + lymphocyte 

count is less than 200/micro litre in HIV/AIDS patients. The 

opportunistic infections, neoplasms and neurological 

disorders seen at this stage constitute the AIDS defining 

conditions.8 (Table No.2) 

Routine assessment of vital signs like blood pressure and 

blood sugar are essential among HIV infected patients since 
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they are at increased risk of developing cardiac 

abnormalities even at younger age group as compared to 

general population. Predisposing factors include vasculitis, 

acquired resistance to glucocorticoids, acute as well as 

chronic renal failure, interaction with drugs like indinavir 

with stavudine, phenyl propanolamine as well as 

atherosclerosis. Echo cardiography serves as a useful tool in 

assessing increased left ventricular mass and right 

ventricular pressure in patients with pulmonary 

hypertension. 

Presence of p24 antigenemia with low CD4 + T cell 

count is a very strong predictor of disease progression Sabin 

et al. (2001).9 A positive P 24 antigen result, in chronic HIV 

infected individual is associated with declining CD4 cell 

counts – Hughes et al.10 P24 antigen detection is hindered 

by P24 antigen–antibody complex. In advanced HIV 

disease, diminished delayed hypersensitivity response to 

recall antigens (mumps, candida, tetanus and trichophyton) 

is seen. Anergy was earlier used as a criterium in Walter 

reed staging system.10 CD4 + lymphocytes play a central 

role in both humoral and cell mediated immune defense. 

Progressive depletion of CD4 + lymphocytes is the hallmark 

of HIV disease. 

CD4 + lymphocytes are progressively lost during the 

course of HIV disease and lower levels of CD4 + lymphocyte 

count are indicative of more serious immunodeficiency and 

more advanced disease.11,12 Echocardiographic findings, 

include 4–chamber enlargement, diffuse left ventricular 

hypokinesis, and decreased fractional shortening. Coudray 

and colleagues.13 

Various researches have shown that left ventricular 

diastolic impairment is more common during initial stage of 

HIV infection. Dilated cardiomyopathy occurs late in the 

course of HIV infection and is usually associated with a 

significant reduced CD4 cell count.14,15 However, there was 

no association between the progression of left ventricular 

dysfunction and the rate of CD4 cell count decline.16 

Several studies17,18 have supported the direct role for 

HIV-1-mediated cardiac injury, but the mechanism remains 

unclear. While the findings showed myocardial inflammation 

was induced due to the alteration of T-helper cell function 

and uncontrolled hyper gammaglobulinemia. The HIV gene 

may provoke cell surface cardiac muscle protein, resulting 

in the induction of circulated cardiac autoantibodies, which 

can trigger a progressively destructive autoimmune 

reaction.19 

In the present study, sinus tachycardia was commonest 

observation followed by low voltage complexes and IHD 

changes. They are on par with most of the national and 

international studies.5,8 Commonest ECHO cardiograph 

abnormality noticed was pericardial effusion is 28 % in 

present study. Other abnormalities noted in present study 

are pulmonary hypertension 14 %, diastolic dysfunction 12 

%, systolic dysfunction 6 % which are on par with other 

studies.5,8 

Moreno et al. reviewed echocardiographic studies in 141 

HIV-infected patients, and 55 (39.0% of them had 

pericardial effusion. The study was mainly used to compare 

the clinical presentation of patients of pericarditis with mild, 

moderate and severe pericardial effusion. The study 

revealed that abnormalities such as pericardial friction rub 

and electrocardiographic repolarisation which are persistent 

among pericarditis patients were also common among 

patients with moderate and severe pericardial effusion. The 

results are quite unclear, as cause for pericardial effusion 

among HIV patients is not possible.20 

In a study carried out by Flum et al. among 29 AIDS 

patients with pericardial effusion to assess the cause for 

pericardial effusion. These patients underwent pericardial 

fluid culture and pericardial biopsies to assess the cause for 

pericardial effusion. The results revealed that major cause 

for pericardial effusion among AIDS patients were 

lymphoma followed by Staphylococcus aureus and 

Mycobacterium tuberculosis. The also showed that 

Staphylococcus aureus pericarditis is a fetal condition while 

cardiac tamponade develops rapidly.21,22 

In a study carried out by Karve et al. revealed that HIV 

patients with pneumococcal pericarditis showed high 

prevalence of cardiac tamponade. Another study revealed 

that AIDS patients with Mycobacterium tuberculosis had 

easily developed extrapulmonary tuberculosis. They also 

showed that 5 % of the patients with extra pulmonary 

tuberculosis developed tuberculosis pericarditis. Research 

also showed that AIDS patients with cryptococcal infection 

had pericarditis. The other causes for pericardial effusion 

and cardiac tamponade among AIDS patients were Kaposi 

sarcoma and multiple unusual organisms.23,24,25 

Heidenreich et al. carried out research to assess the 

incidence of pericardial effusion and its association with 

mortality among people leaving with AIDS. This was a cohort 

study carried out among AIDS patients for a duration of five 

years. The results showed that majority of the patients 

developed small pericardial effusion followed by moderate 

and large pericardial effusion. Very few patients developed 

cardiac tamponade that required drainage. The results also 

showed that AIDS patients with pericardial effusion had 

higher incidence of cardiac tamponade, while size of 

pericardial effusion was not significantly associated with 

survival.8 

 

 
 

 

CONCLUSIONS 
 

 

 

26 % of patients had ECG abnormalities with commonest 

being sinus tachycardia 18 %, low voltage complex 4 %, IHD 

2 %, LVH (left ventricular hypertension) 2 %. Abnormal CD4 

count was noted in 94 % of patients, with 12 % having very 

low CD4 count less than 50. Statistically significant 

pericardial effusion was noted in low CD4 count on 2D ECHO 

cardiography, pericardial effusion noted in 28 % of the 

individual, followed by pulmonary hypertension 14 %, 

followed by diastolic dysfunction 12 %. Hence, we suggest 

all HIV infected patients to undergo cardiac evaluation by 2D 

ECHO cardiography, at diagnosis and at periodic intervals. 
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full text of this article at jebmh.com. 
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