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Cardiac manifestations of HIV infection:  
an African perspective
Mpiko Ntsekhe* and Bongani M Mayosi

INTRODUCTION
The link between HIV infection and heart disease 
was established early in the history of the AIDS 
pandemic.1 A number of studies have been 
conducted to determine the spectrum of cardiac 
pathology associated with HIV and AIDS. These 
studies show that in Africans with AIDS, the most 
common cardiac pathology involves either the 
pericardium or the myocardium; the prevalence 
for these abnormalities is up to 60%, and patients 
are usually asymptomatic.2 The prevalence of 
these abnormalities in the developed world before 
the widespread use of highly active anti-retroviral 
therapy (HAART) was approximately 40%.3 
This pathology is most frequent in patients with 
advanced AIDS, where it increases the relative risk 
of mortality and shortens longevity compared to 
control patients with matched CD4+ cell counts. 
HAART does not seem to alter the long-term 
outcome in patients with established myocardial 
and pericardial disease.4 However, the introduc-
tion of HAART, before the onset of cardiac disease, 
does seem to protect patients from developing 
these complications in the first place.4

The three factors that influence the frequency 
and pattern of cardiac manifestations in people 
infected with HIV are geography, access to 
HAART and the degree of immunosuppression.5 
Susceptibility to cardiac infections and the spec-
trum of opportunistic infections involved vary 
considerably depending on these factors. Evidence 
also indicates that some anti-retroviral drugs are 
associated with an increased risk of coronary 
artery disease.6

The most common manifestations of HIV-
associated heart disease in sub-Saharan Africa 
are pericarditis, cardiomyopathy and pulmonary 
hypertension. Coronary artery disease, lipo-
dystrophy and metabolic syndrome, although 
all common in developed countries, are not 
significant clinical problems in Africa. Although 
valvular heart disease, as a result of rheumatic 
heart disease, remains prevalent in Africa,7 no 
evidence exists of an increase in cases of infec-
tive endocarditis associated with HIV infection, as 
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The pericardium, myocardium, coronary arteries and pulmonary arteries 
are the main targets for cardiac disease in people who are infected with HIV. 
Geography and access to highly active anti-retroviral therapy (HAART) have 
a major influence on which of these targets is affected. In sub-Saharan Africa, 
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that HAART, by preserving immune function, reduces the incidence of 
myopericardial disease and pulmonary hypertension. The result has 
been that, although optimal strategies to reduce vascular disease in this 
population continue to be sought and debated in industrialized nations, the 
focus of prevention and treatment strategies for HIV-related heart disease 
in developing countries has been to support the active campaigns to get 
universal access to HAART in the first place. Herein, we review the cardiac 
manifestations of HIV in sub-Saharan Africa.
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RevIew CRITeRIA
A search for original articles published between 1980 and 2008 that focused on 
HIV and the heart was performed in MEDLINE and PubMed. The search terms 
used were “HIV”, “AIDS”, “Africa”, “cardiovascular disease”, “pericardial disease”, 
“cardiomyopathy” and “pulmonary hypertension”. We searched the reference lists 
of identified articles for further relevant papers. We identified and included all 
studies of cardiac manifestations of HIV infection in Africa. Given the lack of data 
from Africa, we relied on papers from the era before the introduction of HAART 
and our own clinical experience in some sections. Where multiple similar articles 
existed we selected the earliest paper to establish an original concept.
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has been described in North America, Spain and 
France.2,5,8 The virtual absence of HIV-associated 
endocarditis in Africa might be related to the 
low prevalence of intravenous drug use among 
the people who have HIV on that continent, as 
opposed their counterparts in wealthier nations.

This Review focuses on the cardiac manifes-
tations of HIV in sub-Saharan Africa, where 
approximately 70% of the 34 million people 
worldwide with HIV and AIDS live. Sub-Saharan 
Africa is also where access to HAART is limited 
to less than 20% of those who need it.9 The ‘two 
faces’ of AIDS-associated cardiac disease will 
be explored; in Africa, opportunistic, infection-
related myopericardial disease predominates and 
access to HAART is limited, and in the developed 
world, atherosclerosis-associated cardiovascular 
disease predominates and access to HAART is 
widespread (Table 1).

PeRICARDITIS
Prevalence and etiology
In sub-Saharan Africa, pericardial disease is often 
the first manifestation of HIV-related or AIDS-
related cardiac disease (Figure 1).2,5 Although 
anecdotal experience suggest that patients with 
advanced immunosuppression are more suscep-
tible to pericarditis, this condition may present 
at any stage of HIV infection. Mycobacterium 
tuberculosis, a treatable microorganism, is the 

underlying cause in up to 70% of cases of peri-
cardial effusion.10 Although malignancies such 
as non-Hodgkin lymphoma and Kaposi sarcoma 
are important potential causes of pericarditis in 
the developed world, the published and anecdotal 
clinical experience from Africa indicates that these 
malignances rarely cause pericarditis in patients 
infected with HIV.10–13 In low-tuberculosis and/
or low-HIV prevalence regions, where pericardial 
effusion is often an incidental finding in asympto-
matic patients, pericarditis is usually of idiopathic 
origin.14 The etiology of large pericardial effusion 
in symptomatic patients should be investigated 
thoroughly, as it is often treatable. These investi-
gations should include the use of pericardiocentesis 
if noninvasive tests are unhelpful.10,14,15

Clinical presentation and diagnostic 
considerations
Some data indicate that HIV might modify the 
clinical presentation of pericardial effusion.7 
Tuberculous pericarditis in individuals with HIV 
might arise from dissemination of tuberculosis 
in a high proportion of patients.16 Up to 33% of 
patients with HIV who presented to San Francisco 
General Hospital with symptomatic effusion had 
evidence of pericardial tamponade, compared 
with 20% in a non-HIV cohort.17,18 In the 
Investigation of the Management of Pericarditis 
in Africa (IMPI Africa) registry, conducted in 

Table 1 Summary of a comparison between the major clinical manifestations and prevalence of HIV-associated cardiac disease 
dominant in present-day Africa, the developed world in the era before the introduction of HAART and the developed world in the era 
after the introduction of HAART.

Cardiac disease Africans not on HAArT developed world in the era 
before the introduction of HAArT

developed world in the era after 
the introduction of HAArT

Pericardial effusion 19–32% prevalence on 
echocardiography in asymptomatic 
people with AIDS 

Most common cause of 
symptomatic cardiac disease

Approximately 40% prevalence by 
echocardiography in asymptomatic 
patients with AIDS 

Tamponade found in 5–30%  
of patients.

Has virtually disappeared

Has virtually disappeared

Heart muscle disease 15–57% prevalence by 
echocardiography. Common 
finding in both symptomatic and 
asymptomatic patients with AIDS

Myocarditis found in up to 40% of 
autopsy studies in patients who did 
not die from heart disease

Has virtually disappeared

Pulmonary hypertension 
prevalence

No data available 0.5% 0.5%

Coronary artery disease Not described in pre-HAART era 
publications

Coronary artery disease and 
dysfunction well described. Data 
inconclusive on excess risk 

One of the main causes of death and 
disability of patients on HAART

Increase in relative risk of exposure 
to protease inhibitors: 16%/year

Increase in relative risk of exposure 
to non-nucleoside reverse 
transcriptase inhibitors: 5%/year
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South Africa, Nigeria and Cameroon, a higher 
proportion of patients with HIV, compared to 
those without HIV, presented with dyspnea and 
evidence of hemodynamic instability.19 Data 
from Burkina Faso suggested that as many as 
40% of patients with HIV might have coexisting 
left ventricular dysfunction when tuberculosis 
is the etiology.20 This finding is consistent with 
the increased rate of electrocardiographic abnor-
malities, which are suggestive of myopericarditis, 
observed in the IMPI Africa registry.7,21 We have 
also shown that HIV infection might be associ-
ated with a decreased incidence of constriction in 
patients with pericardial tuberculosis.22

Diagnosis
A rapid, accurate and simple method to establish 
the etiology of pericarditis in patients infected 
with HIV remains a major problem in much of 
the developing world.23,24 The facilities needed 
to perform safe pericardiocentesis and pericardial 
biopsy, which increase the capacity to make a defini-
tive etiological diagnosis in 70–80% of cases,10,25 
are lacking, and culture for M. tuberculosis can 
take up to 8 weeks. As a result, empiric treatment 
with antituberculosis therapy (usually a combi-
nation of pyrazinamide, ethambutol, rifampicin  

and isoniazid) is the order of the day, with morbid 
implications for those with alternative diagnoses, 
such as purulent pericarditis.21 

Prognosis and treatment
For patients with AIDS who are not on anti-
retroviral therapy, the prognostic implication of 
a diagnosis of pericardial disease is dire, regardless 
of geography. In developed countries, the pres-
ence of a pericardial effusion conferred a relative 
risk for mortality of 2.2 compared with control 
patients matched for CD4+ cell counts.26 To date, 
no data on the prevalence, prognosis and etiology 
of pericardial effusions in patients on HAART has 
been reported. An interesting observation is that 
as more patients at high risk for tuberculosis use 
HAART, pericarditis related to immune reconsti-
tution disease might become a growing source of 
concern.27,28 For those patients in sub-Saharan 
Africa with a diagnosis of tuberculous pericarditis, 
improved treatment strategies need to be investi-
gated and implemented, as the current mortality 
rates of 17–40% are unacceptably high.23,24 
The use of adjunctive corticosteroids remains 
controversial29,30 because the evidence for their 
effectiveness is inconclusive. To date, only one 
randomized study, of 58 patients in Zimbabwe, 
has been specifically designed to test the effec-
tiveness of steroids in patients infected with HIV 
who have tuberculous pericarditis.31 Despite the 
favorable effect of steroids on mortality found in 
this trial, concerns about increased susceptibility 
to opportunistic illness in immunosuppressed 
patients are prevalent among practitioners.32 
While antituberculosis drugs are the mainstay of 
therapy, the timing of the introduction and co-
administration of HAART is not clear. Concerns 
about drug interactions and the potentially delete-
rious effects of immune reconstitution syndrome 
with early introduction remain,33 and a consensus 
approach has not been reached.

CARDIOMYOPATHY
Prevalence
Echocardiography and autopsy studies have 
reported a wide variation in both the prevalence 
and incidence of cardiomyopathy in people 
infected with HIV.5 Reported figures depend 
on the criteria used to define cardiomyopathy, 
when the studies were performed relative to  
the availability of HAART, and whether or not the 
study was on ambulant or hospitalized patients.2 
Cross-sectional echocardiography studies from 
Africa suggest a prevalence of cardiomyopathy 

Figure 1 A substernal echocardiography image of the heart in a patient with  
HIV and tuberculous pericarditis showing “frons” on the visceral pericardium 
and signs of tamponade with diastolic collapse of the right ventricle. Image 
courtesy of the Cardiac Clinic, Groote Schuur Hospital, University of Cape Town, 
South Africa.
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of up to 57% in hospitalized patients.20,34–36 The 
only prospective study of ambulant patients from 
central Africa reported an incidence of 16.9% over 
18 months.37 Before the introduction of HAART, 
data from the developed world suggested a preva-
lence of 30–40%, and an annual incidence of 15.9 
per 1,000 patients per year.3 Both sets of data indi-
cate that, in the absence of HAART, the prevalence 
and incidence of heart muscle disease is high. 

The proportion of newly diagnosed cardio-
myopathy in African patients infected with HIV 
is not known. A study from the US on the under-
lying causes of cardiomyopathy suggested that 
HIV is the cause in approximately 4% of cases.38 
The inherent limitations of selection and sampling 
have been a problem for many of these studies, 
and accurate data from areas of high HIV preva-
lence is essential for elucidating the epidemiology 
of this important cardiac complication.

Clinical presentation
In Africa, HIV-associated cardiomyopathy pres-
ents in three different clinical settings. The first 
manifestation is left ventricular abnormality 
in asymptomatic patients undergoing routine 
echocardiography (subclinical cardiac dysfunc-
tion); the natural history and long-term effects 
of asymptomatic left ventricular abnormalities 
on survival in people infected with HIV remain 
to be fully defined. The range of abnormalities 
include nondilated left ventricle with impaired 
systolic function, dilated cardiac chambers with 
normal ejection fraction, nondilated ventricles 
with evidence of diastolic dysfunction, and dilated 
ventricles with impaired systolic function.34,39–41 
Results from autopsy studies of patients infected 
with HIV who died from AIDS-related illnesses 
other than heart failure in the era before the intro-
duction of HAART show similar findings.42–47 
Viral, protozoan, bacterial, fungal and myco-
bacterial opportunistic pathogens have also been 
found in the myocardium at autopsy.48,49

The second setting of HIV-associated cardio-
myopathy is in symptomatic patients with signs 
of heart failure and evidence of dilated ventricles 
with depressed systolic function. In Africa, the 
likelihood of developing HIV-associated cardio-
myopathy increases with the progression of 
immunosuppression, which is independently 
associated with death.2,5 Studies from Cameroon 
and Rwanda support data from Scotland, which 
show that symptomatic cardiomyopathy is 
strongly associated with a CD4+ cell count less 
than 100 cells/μl.35,36,50 

The third setting of HIV-associated cardio-
myopathy is in hospitalized patients with 
advanced AIDS-related opportunistic illnesses, 
who develop heart failure in the absence of prior 
evidence of cardiac disease. Of 157 consecu-
tive patients admitted to a referral hospital in 
Zimbabwe, 30% were found to have impaired 
left ventricular systolic function.34 Cytokines 
(e.g. tumor necrosis factor) are expressed in 
abundance in sick patients with AIDS, and are 
capable of upregulating the expression of induc-
ible nitric oxide, which increases the production 
of reactive oxygen species and interferes with 
calcium homeostasis and myocyte contrac-
tility.51 Autonomic dysregulation might also lead 
to transient left ventricular dysfunction in these 
patients.52

etiology and pathogenesis
Unfortunately, there is a paucity of published 
work on the pathogenesis and etiology of HIV-
 associated cardiomyopathy in Africa. Whereas 
viral myocarditis has been suggested as a signifi-
cant cause of this cardiac disorder in the developed 
world, the limited data from Africa suggest that 
AIDS-related immunosuppression may increase 
patients’ susceptibility to viral, as well as nonviral, 
opportunistic infections. One histological study 
of 16 patients suggested that nonviral opportu-
nistic infections could have an important etio-
logical role; Toxoplasma gondii was found in 19%, 
M. avium intracellulare in approximately 13% 
and Cryptococcus neoformans in a further 19% of 
participants. Myocarditis was attributed to direct 
HIV infection in the remainder.49 An important, 
unresolved question is whether people infected 
with HIV are highly susceptible to myocarditis 
from opportunistic organisms or whether a 
myocardial disease exists that is unique to these 
patients. In developed countries, numerous 
histological studies designed to ascertain the 
etiology and pathogenesis of cardiomyopathy 
have found lymphocytic myocarditis, with or 
without myocytolysis.45 Some of these studies 
have implicated HIV itself,43,53 and some found 
evidence of other cardiotropic viruses within the 
myocardium.42 Despite these histological findings, 
doubts about HIV-related myocarditis being the 
main cause of cardiomyopathy have persisted for 
a number of reasons. Many studies have used the 
insensitive and unspecific Dallas criteria54 to clas-
sify the histology, whilst others have not applied 
any accepted diagnostic criteria for myocarditis. 
As a result, the histological description of acute 
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lymphocytic myocarditis might have included 
results that would have been interpreted differ-
ently if stringent quantitative criteria, such as the 
Marburg criteria,55 had been used in these studies. 
Because myocytes do not have the surface recep-
tors needed for HIV entry, HIV has no recognized 
mechanism through which it can directly infect 
the heart.56 The implications, therefore, of finding 
HIV in cardiac tissue, by sensitive techniques (e.g. 
polymerase chain reaction), are not clear. Finally, 
patients with advanced immunosuppression often 
have low-grade, persistent viremia with evidence 
of viral particles in many tissues, regardless of 
tissue injury or organ dysfunction.57 The impli-
cations of finding these viral particles in patients 
with dilated cardiomyopathies when they are also 
found ubiquitously in patients with normal hearts 
are also not clear. 

Other possible mechanisms for cardio-
myopathy in people infected with HIV have 
been proposed. These include selenium defi-
ciency, HAART-induced cardiotoxicity and auto-
immunity. Selenium deficiency, which leads to the 
production of potentially cardiotoxic free radi-
cals,58 was reported to be one of several factors 
associated with cardiomyopathy in a Rwandan 
cohort infected with HIV.36 Given that tests to 
measure selenium levels are not widely avail-
able in Africa, and that selenium deficiency is 
common in patients with AIDS,59 selenium 
replacement might be prudent in patients with 
cardiomyopathy. Nuclear reverse transcriptase 
inhibitors form the backbone of HAART regi-
mens in Africa; therefore, it is important to note 
that the early concerns regarding their potential 
cardiotoxicity60 have not materialized in either 
developing or developed countries.

Diagnosis, prognosis and management
The symptoms, signs and results of tests, such 
as electrocardiography, chest radiography and 
echocardiography, are not altered by HIV status 
in patients with cardiomyopathy. Furthermore, 
no evidence exists that the management of 
heart failure should change according to HIV 
status. However, because the diagnosis of cardio-
myopathy carries with it such a grave prognosis, 
and because, to date, there is no evidence that 
HAART reverses or improves cardiac func-
tion once cardiomyopathy is established,4 a case 
report of successful heart transplantation in a 
patient infected with HIV is encouraging.61 The 
reality, however, is that for the majority of patients 
with HIV in Africa, where the infrastructure and 

funds are inadequate to provide the minimum of 
HAART, cardiac transplantation is not a realistic 
treatment option.

PULMONARY HYPeRTeNSION
Prevalence
Pulmonary hypertension develops in a small 
minority of patients infected with HIV; the 
estimated prevalence is 0.5%, with a range of 
0.1–2.0% in developed countries.62,63 Although 
corresponding data from Africa are unavailable, 
we have no reason to believe that the prevalence 
would be lower. Findings consistent with pulmo-
nary hypertension, or an adaptive response to 
elevated pulmonary pressures, such as right 
ventricular hypertrophy, have been described 
in several echocardiography studies of people 
infected with HIV in Africa.34,39 Because of the 
relatively high incidence of pulmonary diseases, 
such as tuberculosis and bronchiectasis, in Africa, 
it has always been presumed that secondary 
pulmonary hypertension is much more prevalent 
than HIV-associated pulmonary hypertension 
in this population. Anecdotal experience from 
across the African continent indicates that patients 
with HIV and comorbid lung or cardiac disease 
develop pulmonary hypertension more often 
and more severely than their uninfected counter-
parts. Whether HIV accelerates the development 
of pulmonary hypertension in these patients, who 
might already have an underlying predisposition 
for pulmonary hypertension, is an intriguing and 
untested hypothesis.

Pathogenesis and prognosis
To date, studies from Africa have contributed little 
to our understanding of the pathogenesis of HIV-
associated pulmonary hypertension. Anecdotal 
data from centers in Africa indicate little differ-
ence between the clinical manifestations of the 
disease in Africa and the developed world. In a 
study from the US, the mean length of time taken 
from symptom onset to diagnosis was reported 
to be 6 months in those with HIV, compared with 
more than 30 months in those without HIV.62 
Despite this short time to diagnosis, the average 
time from diagnosis to death was reported to be 
less than 6 months in patients with HIV.62,64 A 
range of therapeutic options that provide sympto-
matic relief, such as prostanoids, endothelin 
receptor antagonists and phosphodiesterase type 5 
inhibitors, are available to patients in much of the 
developed world; however, the cost of such care is 
prohibitive in most of Africa. Once the diagnosis 
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is confirmed, the natural history is one of a rapid 
course to death for the majority of patients. An 
improved understanding of the underlying patho-
genesis could lead to new therapeutic targets, and 
better therapeutic options than those currently 
available. 

CORONARY ARTeRY DISeASe
In developed countries, treatment with HAART 
has led to an unprecedented reduction in AIDS-
related mortality and a vastly improved life 
expectancy among people infected with HIV.65 
Because patients survive to older age, ischemic 
heart disease has become a major contributor to 
morbidity and mortality.66 As a result, the preven-
tion and management of coronary artery disease 
and related metabolic abnormalities have become 
a major focus of clinicians who look after patients 
with HIV.67 

In Africa, although the proportion of people 
with access to HAART is far too small, the abso-
lute number of people who have been on HAART 
since the early 1990s is close to 2 million.9 The 
adoption, by most of sub-Saharan Africa, of 
the United Nations Millennium Development 
goals to combat AIDS and reverse the spread 
of HIV by 2015 has seen the introduction of 
programs to increase access to HAART. These 
initiatives have led to a 10-fold increase in 
access to HAART since 2003.9 The experience 
gained, in patient-years, in the use of these 
drugs has been substantial. Despite the infra-
structural impediments to the optimal delivery 
of health care in Africa, the beneficial effects of 
HAART on mortality have, in many instances, 
exceeded expectations.9 Interestingly, the signifi-
cant increase in cardiovascular morbidity and 
mortality related to increased use of HAART, 
which has been reported in developed countries, 
has not occurred in Africa. Reports from several 
African countries have shown that morbidity and 
mortality amongst patients receiving HAART 
remains predominantly related to opportunistic 
infections with few, if any, reports of an increase 
in coronary artery disease.68–71

The reasons for this apparent discrepancy are 
not clear. One suggestion is that the baseline 
incidence of coronary disease and lipid abnor-
malities in the absence of HIV in sub-Saharan 
Africa is relatively low72,73 compared with that in 
developed countries. Another suggestion is that 
protease inhibitors, such as abacavir and didano-
sine, which are implicated in the increased risk 
of ischemic heart disease in the Data Collection 

on Adverse Events of Anti-HIV Drugs (DAD) 
publications,6,74 do not form the backbone of the 
main, nationally sponsored, anti-retroviral regi-
mens in Africa, and are, therefore, infrequently 
used.9 Finally, perhaps the investigators and clini-
cians in Africa have not looked hard enough for 
coronary artery disease in patients on HAART.

CONCLUSIONS
The dire predictions of epidemics of acquired 
cardiomyopathy and coronary artery disease 
related to HIV have proved to be unfounded thus 
far;75 however, HIV-related heart disease has 
emerged as an important clinical entity in devel-
oped countries, as well as in Africa. In regions 
of high HIV seroprevalence and limited access 
to anti-retroviral therapy, the spectrum of HIV-
related cardiac disease is dominated by pathology 
that is related to immunosuppression, high HIV 
viral load, and associated opportunistic infections 
and malignancies. In wealthier, opportunistic-
disease-free, low seroprevalent regions, which 
have widespread access to anti-retroviral therapy, 
a growing percentage of an ageing, HIV-infected 
population is succumbing to chronic vascular 
disease. Considerable gaps in our knowledge 
regarding HIV-associated pericarditis, cardio-
myopathy and pulmonary hypertension remain, 
and need to be addressed. These knowledge gaps 
could be filled through increased research into 
pathological mechanisms and pathogenesis on the 
one hand, and new treatment targets and options 
on the other. However, the virtual disappearance 
of these disorders as significant problems in devel-
oped countries suggests that efforts to increase the 
number of people with access to anti-retroviral 
drugs should be supported and endorsed as a main 
long-term objective. Finally, if the Millennium 
Development goals of universal access to HAART 
and reversal of HIV transmission can eventually 
be met in Africa, the day might arrive when, like 
our colleagues in the developed world, we can also 
discuss myocarditis and pericarditis as scourges of 
a bygone era. The current low levels of coronary 
artery disease associated with and without HIV 
and HAART in Africa also suggest that we have a 
unique opportunity to prevent the second wave of 
HAART associated cardiovascular disease experi-
enced by our wealthier counterparts. The ongoing 
endeavor to elucidate the relationship between 
anti-retroviral therapy and risk factors for athero-
sclerosis and coronary disease needs to continue 
to avoid replacing the HIV and AIDS pandemic 
with that of metabolic and vascular disease. 
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KeY POINTS
■ Studies from Africa confirm that cardiac 

abnormalities are more common in people 
infected with HIV compared to normal controls

■ Approximately half of hospitalized patients 
with HIV, as well as a significant proportion 
of patients followed up over several years, 
develop cardiac abnormalities

■ The most common HIV-related cardiac 
abnormalities are pericardial disease and 
cardiomyopathy

■ Echocardiography is indicated in HIV-positive 
patients with cardiac symptoms

■ Tuberculosis is the major cause of HIV-
associated pericardial effusion in Africa

■ If pericardial disease or cardiomyopathy 
is identified, further investigation must be 
considered to exclude potentially treatable, 
opportunistic infections
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