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Objective: To study the cardiac abnormalities in HIV infected patients in relation to the clinical stage
of the disease and the immunological status of the patients.
Methods: A total 75 consecutive patients tested for HIV on the basis of clinical suspicion of the disease
from July to September 1996 at the University Hospital Centre, Yaounde, Cameroon were recruited.
The patients were classified into AIDS, HIV positive non-AIDS, and HIV negative according to clinical
findings and outcome of ELISA and western blot testing. Every patient underwent a clinical examina-
tion, two dimensional and M-mode echocardiography, and blood lymphocyte typing.
Results: Dilated cardiomyopathy occurred in 7/30 (23.33%) AIDS patients, 1/24 (4.17%) HIV posi-
tive non-AIDS patient, but in none of the HIV negative patients. Other echocardiographic abnormalities
included pericardial separation, effusion, thickening, and mitral valve prolapse. Although these abnor-
malities were more frequent in HIV infected patients, the differences did not reach levels of statistical
significance. Dilated cardiomyopathy occurred in six (31.58%) of the patients with a CD4 cell count
<100/mm3 and two (6.06%) in those with absolute CD4 counts >100/mm3 (χ2 = 4.02, p = 0.03).
Conclusions: Cardiovascular abnormalities are frequent in African HIV infected patients but clinically
discrete. Low CD4 cell counts are associated with dilated cardiomyopathy. These abnormalities should
be expected with greater frequency in cardiological clinical practice as management of opportunistic
infections improves in a situation of continued high disease prevalence in Africa.

HIV infection is the single greatest health challenge fac-
ing African countries today. In 1996 the prevalence of
HIV in Cameroon was estimated at 4.3% in the general

population. Today, it has almost tripled to 11%.1 2 There is very
little doubt that these figures may be an underestimate of the
real situation. The social and economic implications of the ris-
ing prevalence cannot be over-emphasised.

An increasing number of studies have documented HIV
related cardiac disorders. HIV infection has been shown to be
associated with endocardial, myocardial, and pericardial
abnormalities.3–18 HIV associated myocarditis has been exten-
sively studied with HIV virions detected in myocardial cells of
HIV infected patients.8 Many studies have shown that HIV is
an important cause of dilated cardiomyopathy.3–5 8 15 Other fac-
tors such as zudovidine cardiotoxicity and nutritional
deficiencies are associated with dilated cardiomyopathy in
HIV infected patients.6 7 19 20 Pericardial disease is also an
important feature of HIV associated heart disease.11–14 16 Symp-
tomless effusions have been found in up to 22% of AIDS
patients.16 Infective endocarditis in HIV seems to be related to
intravenous drug use. It occurs in 6.3%–34% of HIV infected
intravenous drug users.17 Non-bacterial thrombotic endocardi-
tis also occurs in HIV infected patients especially those with
HIV wasting syndrome.17 There are increasing reports of
coronary artery disease in HIV infected patients on highly
active antiretroviral therapy (HAART).21–24 Coronary artery
disease may be related to lipodystrophy, insulin resistance, and
raised levels of low density lipoprotein cholesterol which com-
plicate HAART.17 In Africa, where most of the people with HIV
live, end organ manifestations of HIV have not attracted suffi-
cient attention. The ever increasing prevalence of HIV
infection in Africa coupled with improved management of
opportunistic infections means that patients will live long
enough to present with end organ manifestations of the HIV.
This demands an awareness by clinicians of its cardiovascular
manifestations for a complete and rational diagnosis and

management. Even if the percentage of those developing car-

diac complications is small, the cardiological disease burden

could be substantial in the presence of very high prevalence of

the infection in Africa.

Further, as avenues are explored for more access to HAART

for African patients, clinicians in this part of the world should

be prepared to recognise and manage end organ failures

which will inevitably accompany improved survival.

PATIENTS AND METHODS
Study population
In this cross sectional hospital based study, we recruited 75

consenting patients referred for HIV testing at the University

Hospital Centre Yaounde, Cameroon, from July to September

1996, on the basis of clinical suspicion of HIV infection. The

clinical symptoms relating to HIV infection which prompted

referral for HIV tests included prolonged fever, weight loss,

cough, and prolonged diarrhoea. One patient had dissemi-

nated Kaposi’s sarcoma. Patients with a documented history

of cardiovascular disease before the HIV test were excluded

from the study. Fifty four patients were HIV positive and 21

HIV negative. Thirty of the HIV infected patients had clinical

AIDS according to the World Health Organisation/Bangui

clinical definition for AIDS in Africa.25

Study procedures
All patients underwent a thorough clinical assessment which

enabled classification into three categories (AIDS, HIV positive

non-AIDS, HIV negative) according to the clinical definition

for Africa25 and the detection of cardiovascular disease.
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Venous blood was collected from HIV infected patients for

lymphocyte typing; this was obtained automatically using a

flow cytometer (Facscount Becton Dickinson). Every patient

underwent two dimensional and M-mode echocardiography.

This investigation was performed and read by the same cardi-

ologist who was blinded to the HIV status of the patient.

Right ventricle, left ventricular end systolic diameter

(LVESD), left ventricular end diastolic diameter (LVEDD),

interventricular septum, left ventricular posterior wall, and

corresponding ventricular volumes (LVESV, LVEDV) were

measured.

Left ventricular systolic function was determined by the left

ventricular fractional shortening (LVFS) computed from the

basic measurements using appropriate formulas and cor-

rected to the body surface area:

LVFS = (LVEDD−LVESD)/LVEDD × 100

Dilated cardiomyopathy was diagnosed using two criteria:

diffuse hypokinesia as shown by LVFS <28% and left

ventricular dilatation, LVEDD/body surface area >3.2 cm/m2.

Statistical analysis
Comparisons were done using χ2 analysis with Yates’s

continuity correction when necessary. Analysis of variance

was performed for comparison of means of more than two

groups and Student’s t test for comparison of two different

groups. A value of p<0.05 was considered statistically signifi-

cant.

RESULTS
Baseline patient characteristics
Of the 75 patients, 54 were HIV positive and 21 HIV negative.

Thirty of the HIV infected patients had AIDS according to the

clinical definition for AIDS in Africa.25

Mean age and body mass index were not significantly

different between the groups. The ages of the study subjects

ranged between 19 years and 60 years; 87% of the HIV infected

patients were aged between 26 and 45 years. Multiple hetero-

sexual behaviour was the most common risk behaviour

admitted by the HIV positive subjects (found in 59.3%). None

of the patients admitted to intravenous drug use.

Clinical features with relevance to cardiac disease
Cough (53.7%), chest pain (25.9%), and short of breath

(20.3%) were the most frequent clinical features with

relevance to heart disease in the HIV infected patients. Most

were non-specific, however, as many of the patients had con-

comitant pulmonary disease.

Blood lymphocyte counts in HIV infected patients
AIDS patients had a mean CD4 count of 119/mm3 and HIV

positive non-AIDS patients 341/mm3 (p<0.01); 19 of the 52

HIV infected patients who had blood lymphocyte typing had a

CD4 count <100 /mm3. Two HIV infected patients whose sam-

ples could not processed within four hours were excluded

from any analysis involving CD4 cell counts.

Echocardiographic measurements
Left ventricular dimensions were generally higher in the HIV

infected groups (table 1).

(A) Comparison of measurements in AIDS and HIV
negative groups
• The mean values of LVES, LVESV, LVEDD, and LVEDV were

significantly higher in AIDS group than the HIV negative

group (p<0.05).

• The mean (SD) LVFS in AIDS patients was 32.04 (6.43) and

HIV negative patients 38.34 (4.20) (p<0.05).

• The mean (SD) LVEDD/body surface area (cm/m2) was 3.01

(0.47) in AIDS patients and 2.70 (0.33) in HIV negative

patients (p<0.05).

(B) Comparison of measurements in HIV positive non-AIDS
and HIV negative groups
• The mean values of LVEDD and LVEDV were significantly

higher in the HIV positive non-AIDS group than in the HIV

negative group (p<0.05).

• Although the LVFS was lower in HIV positive non-AIDS

group, the difference between the two groups did not reach

levels of statistical significance.

• HIV positive non-AIDS patients had a mean (SD) LVEDD/

body surface area (cm/m2) of 2.90 (0.33) and HIV negative

patients 2.70 (0.33) (p<0.05).

Echocardiographic abnormalities
Echocardiographic abnormalities were consistently more

frequent in HIV infected (AIDS and HIV positive non-AIDS)

groups than in the HIV negative group (see table 2).

Dilated cardiomyopathy occurred in 7/30 (23.33%) AIDS

patients, 1/24 (4.17%) HIV positive non-AIDS patients, but in

none of the HIV negative patients. The difference was statisti-

cally significant when the AIDS group was compared with the

HIV negative group (χ2 = 3.88, p<0.05).

Other echocardiographic abnormalities included pericardial

seperation, effusion, thickening, and mitral valve prolapse.

Although these abnormalities were more frequent in HIV

Table 1 Echocardiographic measurements in the three patient groups; values are
mean (SD)

AIDS (n=30)
HIV (+) non-AIDS
(n=24) HIV (−) (n=21)

ANOVA
(p value)

LVESD (mm) 30.40 (7.89) 30.25 (5.76) 25.57 (4.93) 0.039
LVESV (ml) 40.02 (25.86) 37.75 (17.00) 25.05 (11.93) 0.028
LVEDD (mm) 44.33 (6.09) 45.83 (5.39) 41.29 (5.10) 0.026
LVEDV (ml) 91.66 (30.27) 98.34 (25.10) 77.10 (22.53) 0.029
LVEDD/BSA (cm/m2) 3.01 (0.47) 2.90 (0.33) 2.70 (0.33) 0.025
LVFS (%) 32.04 (6.43) 34.24 (7.98) 38.34 (4.20) 0.043

ANOVA, analysis of variance; BSA, body surface area.

Table 2 Echocardiographic abnormalities by group;
values are number (%)

AIDS
(n=30)

HIV (+)
non-AIDS
(n=24)

HIV
negative
(n=21)

Dilated cardiomyopathy 7 (23.0) 1 (4.17) –
Pericardial disease

Systolic separation 6 (20.0) 2 (8.33) 2 (9.52)
Effusion 6 (20.0) 2 (8.33) 1 (4.76)
Pericardial thickening 3 (10.0) 3 (12.50) 2 (9.52)

Mitral valve prolapse 2 (6.7) – –
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infected patients, the differences did not reach levels of statis-

tical significance when the groups were compared 2 × 2.

Dilated cardiomyopathy occurred in 14.8% (8/54) HIV

infected patients (AIDS and HIV positive, non-AIDS patients

taken together) but in none of the HIV negative patients.

Patients with dilated cardiomyopathy had a mean CD4

count of 142/mm3 compared with 231/mm3 for those without

dilated cardiomyopathy. There was no significant difference in

the body mass index of patients with and without dilated car-

diomyopathy. Dilated cardiomyopathy occurred in six

(31.58%) of the patients with a CD4 cell count <100 /mm3 and

two (6.06%) in those with absolute CD4 counts >100/mm3

(χ2 = 4.023, p<0.05; see table 3). No significant difference was

found in the frequency of other echocardiographic abnormali-

ties between the groups, although abnormalities were

consistently more frequent in the patients infected with HIV.

DISCUSSION
Cardiovascular manifestations of HIV infection have not

attracted much attention in the African clinical setting; this is

partly because the clinical picture of HIV infection is still

dominated by opportunistic infections and malignancies. The

findings of this study, for which data were collected a few

years ago, are all too relevant today with the increasing preva-

lence of HIV and the hope of greater access to antiretroviral

medications. More and more African patients may live long

enough to present with end organ disorders.

We contemplated a case-control design, but the obvious dif-

ficulty in identifying an appropriate control group in our set-

ting led to the adoption of the cross sectional design. Our HIV

negative subjects were therefore not normal because they had

an HIV test on the basis of clinical suspicion. The use of an HIV

negative group with more than half of the patients chronically

ill provided an advantage of having patients with similar

baseline characteristics. Similarly, Himelman et al used

patients with acute leukaemia as their control group while

studying cardiac manifestations in HIV infection by two

dimensional echocardiography.3

Although cough, short of breath, and chest pain (symptoms

of heart disease) were considerable in our patients, their clini-

cal implications must be taken with a degree of caution, as

they could be attributable to pulmonary disorders. Patients

with HIV infection are known to develop multiple pulmonary

opportunistic infections, which were present in many of our

patients. This obviously leads to problems of differential clini-

cal diagnosis with cardiovascular disease. Only one of our

patients (AIDS group) presented with the classical clinical

picture of congestive heart failure with cough, dyspnoea, ten-

der hepatomegaly, and oedema. Most of the patients were free

of specific cardiovascular symptoms or signs. These findings

show that cardiac abnormalities in African patients are clini-

cally discrete. Even though we verified available medical

records of all patients for evidence of previously documented

heart disease, we cannot be certain as to the absence of

pre-existing cardiovascular disease in the patients before HIV

infection. In a system where access to health services is
considerably limited by financial and other constraints,
coupled with far from optimal medical record keeping, it is
difficult to achieve a complete and up to date medical history
for patients.

Our findings confirm that progressive left ventricular
dilation accompanies disease progression in HIV infection.
Left ventricular systolic dysfunction also shows a similar deg-
radation as the disease progresses. Longo-Mbenza et al have
also recently shown, in a study on African patients, that
diastolic dysfunction that usually precedes systolic dysfunc-
tion is an important feature of HIV associated heart disease.26

Most HIV related cardiovascular abnormalities go undetec-
ted in the African clinical setting because the emphasis is still
on managing opportunistic infections, because cardiac abnor-
malities are clinically discrete, and the lack of awareness by
clinicians. There is little doubt that detection and appropriate
management of cardiac abnormalities would improve the
quality of life and survival of HIV infected people.

Dilated cardiomyopathy was predominantly an echocardio-
graphic diagnosis in our series as only one patient with it had
the clinical features of dilated cardiomyopathy. Our 14.8%
prevalence of dilated cardiomyopathy in HIV infected people is
in agreement with that reported in previous studies.4

Dilated cardiomyopathy, like other cardiac abnormalities in
our series, had a tendency to occur in the late stages of the HIV
disease spectrum; it occured mainly in the AIDS and HIV
positive non-AIDS groups. The higher frequency of cardiac
abnormalities in the patients with CD4 counts <100/mm3

indicates an association between the degree of immunosu-
pression as made manifest by CD4 depletion in our patients.
This association has been previously reported.6 It is important
to emphasise that other myocardial risk factors—for example,
cardiotoxic antiretroviral medications and diabetes, were
absent in our patients.

HIV virus itself aside, other causes of dilated cardiomyo-
pathy in HIV infection may include factors ranging from
nutritional,6 7 effects of other viral and parasitic infections (for
example toxoplasmosis),8 15 to antiretroviral medications.19 20

There is increasing interest in the role of selenium deficiency
in HIV related heart disease.17 18 Selenium deficiency as a cause
of HIV related heart muscle disease may be of considerable
interest in Africa. Patients often present with multiple
nutritional deficiencies, prolonged diarrhoea, and wasting,
which may involve selenium deficiency. While infectious,
parasitic, and nutritional factors may be involved, the
aetiology of HIV related dilated cardiomyopathy in Africa
remains to be elucidated.

Previous studies have indicated that the prognosis and sur-
vival of patients with HIV related dilated cardiomyopathy is
poor.5 27 28 It may be necessary in African patients to
echocardiographically screen patients in the late stages of HIV
infection with even mild symptoms of cardiac disease for car-
diac abnormalities as these are often discrete.

The marked absence of endocardial involvement in our
series may be related to the low prevalence of intravenous
drug use in our patients. There was no evidence of intravenous
drug use in any of the patients.

The spectrum of pericardial disease ranged from systolic
seperation of the the pericardium, through pericardial
thickening, to pericardial effusions. Most of the pericardial
effusions were small and had not been suspected clinically
apart from one patient with disseminated Kaposi’s sarcoma
who had a moderately large effusion.

This study was incapable of determining the precise
aetiology of effusions as these were small and pericardiocen-
tesis would have been difficult to undertake. In Africa,
Mycobacterium tuberculosis infection is often incriminated,14 29

however, pericardial fluid analysis is not always revealing.10 11

Even though pericardial abnormalities were more frequent
in AIDS patients, we did not find a statistically significant dif-
ference in the frequency of the abnormalities between the

Table 3 Echocardiographic abnormalities in HIV
infected patients with CD4 counts less than or over
100/mm3; values are number (%)

CD4<100
(n=19)

CD4>100
(n=33) p Value

Dilated cardiomyopathy 6 (31.58) 2 (6.06) <0.05
Pericardial disease

Systolic separation 4 (21.05) 2 (6.06) NS
Effusion 5 (26.32) 3 (9.09) NS
Thickening 1 (5.26) 3 (9.09) NS

Mital valve prolapse – 1 (3.03)

NS, not statistically significant.
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patient groups. In contrast Moreno et al found that pericardial

effusions were associated with advanced stages of the

disease.12 The association might have been obscured in our

study by the relatively smaller sample. Of considerable clinical

significance is the fact most pericardial effusions in our series

were not clinically suspected. The high prevalence of

symptomless effusions is well documented.15 In the African

setting where large effusions related to M tuberculosis are

frequent, early diagnosis of effusions may avert the clinical

consequences of pericardial tamponade.

Mitral valve prolapse was an echocardiographic finding in

two HIV infected patients (3.7%) but was found in none of the

seronegative patients. The similar incidence of this abnormal-

ity in our HIV infected patients to that commonly reported in

the general population, coupled with the absence of any

significant difference between the groups, suggests that it was

certainly a chance finding.

CONCLUSION
Heart involvement in HIV infection is common in African

patients but still obscured by infections. Generally, manifesta-

tions are simillar to those reported in Western countries and

are mainly related to heart muscle and pericardial involve-

ment. With the improving treatment of opportunistic infec-

tions and the unabating prevalence of HIV infection in Africa,

clinicians should be aware of the these abnormalities to

ensure appriopriate, comprehensive, and rational patient care.
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