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1. ABSTRACT

Cardiac disease in the setting of HIV/AIDS has
only recently been appreciated. The pathogenesis is
multifactorial including direct toxic effects, viruses,
autoimmunity, nutritional deficiencies and drugs. The
clinical manifestations include pericardial, myocardial and
valvular heart disease. Lipodystrophy, caused by anti-
retroviral therapy is common and may be a risk factor in
ischemic heart disease. The treatment of lipodystrophy is
reviewed in detail.

2. INTRODUCTION

HIV is known to involve multiple organ systems.
The heart is one of the major organs to be targeted by the
direct effects of HIV infection and by secondary
opportunistic infections caused as a result of the acquired
immunodeficiency.  Moreover, antiretroviral therapy has
tremendous effects on the cardiovascular system that
impact seriously upon the survival of patients infected with
HIV. Accordingly, this chapter will address the
epidemiology  and pathogenesis of HIV related heart
disease. In addition, the clinical manifestations of HIV-
related heart disease and  lipodystrophy will be discussed.

3. EPIDEMIOLOGY

Cardiac involvement is a well known
complication of  HIV/AIDS.  It is being identified more
frequently not only at autopsy but also clinically.  The
prevalence of HIV related heart disease reported in the
literature ranges between 25 and 75 percent. In the US
alone, about 5,000 patients per year are noted to have
cardiac complications arising from HIV infection (1-6).
Estimates of the rate of HIV related heart disease are
derived from various retrospective and prospective studies.
These studies were either based on clinical diagnosis,
cardiac investigations or autopsy results.  The first small
prospective study involved 12 HIV infected patients and
found that 50 percent of them had abnormal cardiac
function or pericardial effusions and 75 percent of patients
had electrocardiographic abnormalities including low
voltage QRS complexes (7).  Another prospective study
based on serial echocardiography in 429 HIV infected
patients revealed that 21 percent of them subsequently
developed new cardiac abnormalities that included LV
dilatation in 22 patients, diastolic dysfunction in 9 patients,
LV dilatation and hypokinesis in 8 patients, isolated
pericardial effusion in 8 patients, left ventricular
hypertrophy in 3 patients, intracardiac mass in 2 patients
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Table 1. Probable mechanisms involved in pathogenesis of HIV induced cardiac disease
1.  Intracellular HIV in cardiac myocytes causes myocarditis and cardiomyopathy
2.  Cardiotropic opportunistic viral infection – coxsackie group B virus, Epstein-Barr virus, CMV etc.
3.  Autoimmune processes involving MHC class I molecules, anti alpha-myosin autoantibodies and cytokines such as TNF-α
and iNOS
4.  Nutritional deficiencies – selenium, carnitine and thiamine
5.  Cardiotoxic drug use – antiretrovirals, interferon alpha, doxorubicin, other antiviral and antifungal drugs

and right heart dilation in 1 patient (8).  An autopsy study
of 440 patients that died of AIDS related causes found that
19 percent of them had cardiac abnormalities.  These
included pericardial effusions in 53 patients, lymphocytic
interstitial myocarditis in 30, infective endocarditis in 28,
dilated cardiomyopathy in 12 patients, myocardial Kaposi
sarcoma in 2 and myocardial B-cell immunoblastic
lymphoma in 1 patient (9). The prevalence of dilated
cardiomyopathy in HIV positive patients is about 8 percent,
with almost all of them in NYHA functional classes III and
IV.

4. PATHOGENESIS

The mechanism by which HIV induces cardiac
disease is not completely clear although there are a lot of
hypotheses.  Some of the possible mechanisms include
direct toxic effects of the HIV on cardiac myocytes, other
co-existing cardiac opportunistic infections, autoimmunity,
drug related cardiotoxicity and nutritional deficiencies
(Table 1).

4.1. Direct toxic effects
HIV can be readily identified by culture, southern

blotting or in-situ hybridization in the myocardial cells of
patients infected with HIV who suffer from dilated
cardiomyopathy.  Slightly more than half of HIV positive
patients with positive hybridization signal have
documented active myocarditis.  Only one fourth of
patients with active myocarditis had other opportunistic
viral infections of their myocardium.  This demonstrates
that HIV probably exerts direct toxic effects on the cardiac
myocytes (10). However, the mechanism by which the HIV
virus enters CD4 receptor negative myocytes is unclear.
The myocardial dendritic cells may play an important role
in the mechanism of entry of the virus into the myocytes.
Approximately 85 percent of patients diagnosed with
dilated cardiomyopathy have a histologic diagnosis of
myocarditis.  This suggests that there might be a
pathogenetic role for HIV induced myocarditis in the
development of dilated cardiomyopathy.

4.2.  Cardiotropic viruses
Cardiotropic viruses such as coxsackie group B

virus and Epstein-Barr virus could also play a minor role in
the pathogenesis of heart disease in HIV infected patients.
In a study that assessed cardiac involvement by performing
autopsies on patients that died of AIDS, it was noted that
about 6 percent of patients had infective endocarditis, 12
percent had pericardial effusions and only a small fraction
of patients had evidence of coinfection with Coxsackie
group B virus, Epstein-Barr virus and cytomegalovirus
(11).  This suggests that coinfection with other cardiotropic

viruses may play a minor role in the pathogenesis of
cardiac disease in HIV patients.

4.3. Autoimmunity
Immunohistologic studies reveal increased

expression of myocardial MHC class I molecules in HIV
positive patients with severe left ventricular dysfunction
(12), suggesting the presence of an active immune process
within the myocardium.  Both cell mediated and humoral
immunity are thought to be involved in the process of
causing HIV-1 induced cardiomyopathy.  A study that
assessed the frequency of circulating cardiac specific
autoantibodies in HIV positive patients with and without
echocardiographic evidence of left ventricular dysfunction
revealed that cardiac autoantibodies detected by
immunoflourescence were more common in HIV positive
patients than in the HIV negative controls.  It was noted
that the autoantibodies were particularly more common in
the subset of HIV positive patients with heart disease,
suggesting a possible role for these cardiac autoantibodies
in the pathogenesis of HIV related heart disease.
Specifically, anti alpha myosin autoantibody detected by
ELISA were found more often in HIV positive patients
with heart disease than in HIV positive patients with
normal hearts or in HIV negative controls.  On follow up,
50 percent of HIV positive patients with normal
echocardiograms but raised autoantibody concentrations
died with left ventricular abnormalities at necropsy
suggesting that cardiac autoantibodies may be markers of
the development of left ventricular dysfunction in HIV
positive patients with normal hearts (13).  The
inflammatory cell infiltrate in HIV positive patients with
dilated cardiomyopathy is predominantly composed of CD3
and CD8 lymphocytes, whereas patients with idiopathic
dilated cardiomyopathy have predominantly CD4 and B
lymphocytes (14).

The mechanism of development of cardiac
autoimmunity is obscure in HIV patients.  One possible
theory is that cardiotropic viruses could modify surface
antigens or expose other hidden epitopes on the cell surface
of cardiac myocytes, thus facilitating the onset of an
anomalous autoimmune response against endogenous
antigenic peptides associated with the HLA molecules (15).

Cytokines such as tumor necrosis factor-alpha
(TNF-α) and inducible nitric oxide synthase (iNOS) are
thought to be involved in the pathogenesis of HIV related
cardiomyopathy.  Myocardial samples of patients with HIV
related cardiomyopathy were found to have a greater
intensity of TNF-α and iNOS staining when compared with
samples from patients with idiopathic dilated
cardiomyopathy or those infected with coxsackie virus B3
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or adenovirus (16).  The intensity of staining was inversely
correlated with CD4 counts, ejection fractions and with left
ventricular end-diastolic volume index as assessed by
echocardiography, suggesting that severe
immunodeficiency may enhance the inflammatory response
and increase the expression of toxic cytokines.  The
proinflammatory cytokines and iNOS could then stimulate
the production of NO which could affect both the heart and
the central nervous system.  This is a possible mechanism
that explains the well-documented relationship between
dilated cardiomyopathy and encephalopathy in HIV
infected patients.  Another clinical trial of HIV infected
patients with dilated cardiomyopathy who were also
diagnosed with encephalopathy revealed that they had
worsening cardiac function following the diagnosis of
encephalopathy and a higher mortality rate when compared
to patients without encephalopathy (17).  The mortality rate
attributed to congestive heart failure was 73 percent in
patients with encephalopathy and 12 percent in patients
without encephalopathy.  Another study noted that dilated
cardiomyopathy was diagnosed in 30 percent of HIV
positive children with encephalopathy compared to only 2
percent of children without encephalopathy (18).

4.4. Nutritional deficiencies
Nutritional deficiencies can also contribute to the

pathogenesis of cardiac disease in HIV infected patients.
Deficiencies of selenium, carnitine and thiamine are known
to impair ventricular function (19).   Selenium deficiency is
found to be common in HIV positive children, but not in
adults.  It is a component of glutathione peroxidase, which
plays a role in the antioxidant response in various cells and
tissues.  Selenium deficiency could be responsible for the
cardiotoxic effects of opportunistic cardiotropic viruses
and is known to be associated with congestive
cardiomyopathy and skeletal-muscle disorders in non HIV
infected patients.  However, studies of selenium deficient
mice did not substantiate the relationship between selenium
deficiency and cardiomyopathy.  Conversely, selenium
supplementation resulted in clinical and echocardiographic
improvement in a very small cohort of HIV positive
patients.  Therefore, the role of selenium and other
micronutrients in the development of cardiac disease in
HIV patients is unclear at this point (19a).  Further
investigations are needed to assess the role of
micronutrients in the development of cardiomyopathy in
HIV positive patients.

4.5. Drug related cardiotoxicity
Drugs that are used to treat HIV positive patients

may also contribute to cardiac disease.  The effects of
antiretroviral agents on lipid and glucose metabolism are
discussed in detail in a latter portion of this chapter.  Other
drugs that might play a role in the pathogenesis of
cardiomyopathy include interferon-alpha and doxorubicin
which are used to treat patients with Kaposi’s sarcoma and
foscarnet sodium which is used to treat patients with
cytomegalovirus disease.  Use of amphotericin B,
ganciclovir, trimethoprim-sulphamethoxazole,
ketoconazole, terfenadine, cisapride and pentamidine is
known to be associated with cardiac arrythmias.

5. CLINICAL MANIFESTATIONS OF HIV
INDUCED HEART DISEASE

As the survival of HIV infected patients
improved with antiretroviral therapy, late effects of cardiac
involvement are being seen more frequently.  HIV is
known to affect, directly or indirectly, every structural
aspect of the heart including the pericardium, myocardium,
endocardium and the coronary vessels.

5.1. Pericardial disease
Pericardial involvement is common in HIV

infected patients and could result in pericardial effusion,
pericarditis, cardiac tamponade or constrictive pericarditis.
Approximately 20 percent of AIDS patients have
pericardial effusion (20).  In HIV infected patients,
pericardial effusions occur almost exclusively in those with
AIDS.  A study that evaluated the incidence of pericardial
effusions in HIV infected patients found that there were no
cases of pericardial effusions in asymptomatic HIV patients
and an 11 percent per year incidence in patients with AIDS
(21).  Most of them are small and clinically asymptomatic.
The incidence of pericardial effusions that are large has
ranged from about seven to thirty percent (22-25).

Causes of pericardial effusion in AIDS patients
include infection with Staphylococcus aureus,
Mycobacterium tuberculosis , Streptococcus pneumoniae,
Cryptococcus neoformans as well as other microorganisms.
Adenocarcinoma, Kaposi’s sarcoma and lymphoma may
also  cause pericardial effusion in HIV infected patients
(26-30).  However, in the majority of cases, a specific
cause of the effusion cannot be identified.  Several theories
exist to explain the pathogenesis of these idiopathic
effusions.  They include “capillary leak syndrome”,
cytokines such as interleukin-2 and tumor necrosis factor
which are elevated in end-stage AIDS and the direct effect
of the HIV virus itself.

AIDS patients with pericardial effusion tend to
have a lower CD4 count than those without pericardial
effusion and those with pericardial effusion also tend to
have a shortened survival (36 percent mean 6 month
survival vs 93 percent) independent of albumin levels and
CD4 counts (21).  The size of the effusion had no
significant impact on the survival time.  The mere presence
of pericardial effusions can be considered as a marker of
end-stage HIV infection, but they are rarely the cause of
death (31).

Most small pericardial effusions are asymptomatic, but the
large effusions could cause dyspnea (75 %), tachycardia,
(43%), increased jugular venous pressure (30%),
paradoxical pulse (20%) and pedal edema (23%) (24).  Any
HIV patient presenting with the above symptoms should be
further evaluated by echocardiography for the presence of
effusions.  Pericardial drainage should be considered for
those patients with large effusions and those with
tamponade.  An attempt should be made to determine the
cause of the effusion and appropriate therapy should be
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instituted.  Surgical intervention is not likely to be very
helpful (26).

5.2. Myocardial and valvular disease
The prevalence of myocardial disease in HIV

patients, derived from clinical and autopsy reports varies
from 25 percent to 75 percent and includes dilated
cardiomyopathy, myocarditis, ischemic heart disease and
neoplastic invasion from lymphoma or Kaposi’s sarcoma.
Right ventricular involvement can also stem from HIV
related pulmonary disease.

Transgenic mice that express HIV-1 in ventricular cardiac
myocytes demonstrated pathologic left ventricular
hypertrophy and abnormal mitochondria, suggesting that
HIV virus could cause structural changes in the
myocardium that could in turn lead to clinical cardiac
disease (32).  Electrocardiographic abnormalities such as
low voltage QRS complexes are known to occur in 75
percent of HIV infected patients.  This provides further
evidence that the HIV virus could cause structural changes
in the myocardium.

5.2. Myocardial disease
5.2.1. Cardiomyopathy

Dilated cardiomyopathy in AIDS patients is
strongly associated with depressed CD4 cell count 33-34.
About 8 percent of HIV positive patients are known to have
significant left ventricular dysfunction.  Eighty four percent
of those are in New York Heart Association class III and 16
percent are in class IV (33).  Mortality is increased in HIV
positive patients with cardiomyopathy and is independent
of age, sex and CD4 cell counts.  At a similar infection
stage, the median survival to AIDS-related death was 101
days in patients with left ventricular dysfunction and 472
days in patients with a normal heart (35).  Compared to
ischemic or idiopathic cardiomyopathy, HIV related
cardiomyopathy has an extremely poor prognosis (36).

5.2.2. Myocarditis
Myocarditis is a common cause of left ventricular

dysfunction.  In HIV patients, it could be caused by the
cytotoxic action of the HIV virus itself or by accompanying
opportunistic infections such as cytomegalovirus,
coxsackie virus, Adenovirus, Candida albicans,
Cryptococcus neoformans or Toxoplasma gondii.  A
specific cause of myocarditis can only be identified in
about 20 percent of cases of HIV infected patients.  In
autopsy studies, lymphocytic myocarditis was identified in
52 percent of patients who died of AIDS (37).  Three types
of histological features were commonly noted: lymphocytic
infiltrate with necrosis of myocardial fibers, lymphocytic
infiltrate without necrosis of myocardial fibers, and focal
and mild myocarditis with a mononuclear infiltrate.

5.2.3. Ischemic heart disease
Ischemic heart disease is rising in prevalence in

HIV infected patients.  This is likely due to the increasing
life span of HIV infected adults in combination with the
untoward side effects of HAART on lipid and glucose
metabolism.  Eccentric fibroatherotic plaques of coronary
arteries with varying degrees of chronic inflammatory

infiltrates have been noted on pathologic examination of
hearts of patients that died of AIDS (38).  The etiology of
coronary artery disease in HIV patients is unclear at this
time, but it is thought to be as a result of atherogenesis
caused by virus infested monocyte-macrophages, possibly
through altered adhesion or angiitis.  A detailed description
of lipodystrophy will follow later.

5.2.4. Infectious endocarditis
Infectious endocarditis is another condition that is

quite common in HIV patients, especially in those that
acquired HIV as a result of intravenous drug abuse.  In one
series, HIV was noted to be the most common underlying
condition in patients admitted to a teaching hospital with
infectious endocarditis (39).  Thirty three percent of
patients admitted with infective endocarditis had
underlying HIV infection.  In HIV infected patients,
endocarditis usually involves the right side (tricuspid
valve), but the clinical presentation is no different than in
non-HIV infected patients.  Staphylococcus aureus was
noted to be the most common etiologic agent.  Patients with
advanced HIV were noted to have a higher mortality rate
than non-HIV infected patients.

5.2.5. Pulmonary hypertension
Pulmonary hypertension is also being recognized

as a serious complication of HIV infection.  It could occur
both in the early and late stages of HIV infection and is not
related to the degree of immunosuppression.  To date there
are no identifiable risk factors for development of
pulmonary hypertension in HIV infected patients.  Patients
present with progressive shortness of breath, effort
intolerance, exertional dyspnea, pedal edema, non
productive cough, fatigue, syncope or chest pain.
Examination reveals increased intensity of P2, with P2
being louder than A2, right sided S3 and S4 gallop,
murmurs of tricuspid and pulmonary regurgitation,
increased jugular venous pressure and peripheral edema
(40).  Diagnosis of HIV related pulmonary hypertension is
made after ruling out all secondary causes of pulmonary
hypertension such as left sided cardiac valvular disease,
myocardial disease, congenital heart disease, connective
tissue disease, chronic thromboembolic disease, use of
cocaine and use of appetite suppressing drugs.
Investigations that help support the diagnosis are chest X-
ray, electrocardiogram and echocardiography.  Chest X-ray
generally reveals enlarged central pulmonary arteries and
clear lung fields, but could be entirely normal in early
stages of the disease.  Electrocardiogram is usually
significant for right axis deviation and right ventricular
hypertrophy with tall P waves in leads II, III and aVF, tall
R waves in V1 and abnormal S waves in V5 and V6.
Complete or incomplete right bundle branch block may
also be present.  Transthoracic echocardiography usually
reveals systolic flattening of the interventricular septum,
enlarged right atrium and ventricle and a reduction in both
left ventricular systolic and diastolic dimensions.  Patent
foramen ovale and pericardial effusion are also common
findings.  The gold standard test for diagnosis of pulmonary
hypertension however is cardiac catheterization which
demonstrates increase pulmonary artery pressure to three
times above normal, elevated right atrial pressure and
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decreased cardiac output.  Left sided chamber pressures
and pulmonary capillary wedge pressure are usually
normal.  Pulmonary function tests reveal a mild restrictive
pattern with low diffusion capacity in patients with severe
HIV related pulmonary hypertension.  Treatment of
pulmonary hypertension is not different in HIV patients and
is as unsatisfactory as in non HIV infected patients.
Vasodilators such as calcium channel blockers are the
mainstay of therapy.  Other medications that could be used
are orally active prostacyclin, beraprost sodium, carvedilol
and anticoagulants.  Pulmonary hypertension tends to be
more aggressive in HIV patients than in those without HIV.
The median survival of HIV infected patients diagnosed
with pulmonary hypertension is only about 1.3 years (41).

5.2.6. Congenital heart disease
Congenital heart disease occurring in infants born

with HIV infection has also been described.  The P2C2
HIV study revealed that fetuses born to HIV positive
mothers have abnormal cardiovascular structure and
function as demonstrated by fetal echocardiography,
irrespective of the HIV status of the infant.  The congenital
cardiovascular malformations noted included atrial and
ventricular septal defects, patent ductus arteriosus, tricuspid
valve prolapse, valvar pulmonary stenosis, mitral valve
prolapse, subaortic stenosis and single coronary artery
system (42).  The rates of congenital malformations in HIV
infected infants however is not statistically different from
HIV uninfected infants (43).

6. LIPODYSTROPHY
 

HIV infected patients, in addition to having the
traditional coronary risk factors such as age and gender,
also tend to have a higher prevalence of cigarette smoking,
cocaine use, hyperglycemia and hypertriglyceridemia. As a
result, HIV infected patients are at a higher risk of
sustaining myocardial infarctions than the general non HIV
infected population.  Moreover, there are several studies
that demonstrated that the coronary risk in HIV patients is
augmented further by the use of potent antiretroviral
therapy. In one cohort of 5,000 HIV infected patients, the
incidence of acute myocardial infarction per 1,000 patient-
years increased from 0.59 to 3.41 following the
introduction of HAART (44). An analysis of four phase III
clinical trials revealed that the risk was increased not only
by using protease inhibitor containing antiretroviral
regimens, as was previously thought, but also by using
protease inhibitor sparing antiretroviral regimens (45).
 

Lipodystrophy caused by antiretroviral therapy is
a syndrome characterized by peripheral fat loss from face,
limbs and buttocks, and central fat accumulation in
abdomen, breasts and over the dorso-cervical spine.
Metabolic features associated with the syndrome include
hypertriglyceridemia, hypercholesterolemia, insulin
resistance and type 2 diabetes mellitus. It is thought to be
highly prevalent in HIV infected patients receiving
antiretroviral therapy, especially those receiving protease
inhibitors. One large study that used a combination of self
reports by patients and data from physical examinations
and dual energy X-ray absorptiometry revealed an 83

percent prevalence of lipodystrophy in patients after 21
months of antiretroviral therapy (46). The overall incidence
of new-onset diabetes mellitus in HIV infected patients
treated with HAART is only about 1 to 6 percent.  The
incidence of patients with abnormal oral glucose tolerance
tests, however, is much higher, ranging around 60 percent
(47). Elevated triglyceride and cholesterol levels were
found in upto 74 percent of patients treated with protease
inhibitors. The increase was associated with use of all of
the available protease inhibitors (48). However, the risk of
hypertriglyceridemia was highest in patients receiving
ritonavir: patients receiving ritonavir were 19.6 times more
likely to develop hyperlipidemia than PI-naïve patients
whereas the risk was 8.5 times with nelfinavir and 3.8 times
with indinavir (49).
 

Several risk factors have been identified for the
development of lipodystrophy and they include white race,
age, CD4 nadir below 200 cells/microliter, cumulative time
on stavudine, protease inhibitor use and being NNRTI
naïve (50-51).
 

The cause of HAART associated lipodystrophy is
unknown, but several theories exist. One hypothesis is that
protease inhibitors can inhibit lipid and adipocyte regulatory
proteins that have partial homology to the catalytic site of the
HIV-1 protease (52). Insulin resistance as a cause of the
lipodystrophy syndrome stemmed from observations of
longitudinal studies that revealed that insulin resistance often
precedes lipodystrophy, but this causal relationship has never
been proven and they might be largely independent
phenomena (53-54). The fact that patients receiving NRTI
therapy and suffering from lipodystrophy exhibit a depletion of
mitochondrial DNA in their subcutaneous fat led some
investigators to believe that mitochondrial toxicity may play a
role in the pathogenesis of HAART induced lipodystrophy
(55).  More recent studies have revealed that protease
inhibitors and to a lesser extent reverse transcriptase inhibitors
could modulate adipocyte differentiation and/or cause
reduction in the intracellular degradation of cellular proteins,
that in turn could lead to alteration in lipid metabolism (56-60).
Immune reconstitution (61), altered cytokine production (62-
63) and hormonal interferences (64-65) are also thought to
play a role in the pathogenesis of HAART associated
lipodystrophy syndrome.

HAART induced lipodystrophy can increase the risk of
coronary artery disease about three to four fold.  Other
coronary risk factors such as age and smoking, if present could
make that risk worse (66).  Increase in the thickness of the
carotid artery wall as measured by an ultrasonogram is thought
to be predictive of an increased risk of myocardial infarction in
patients receiving antiretroviral therapy (67).

6.1. Treatment of lipodystrophy
Treatment of HAART induced lipodystrophy

includes the following:

• Lifestyle changes – patients should be encouraged to
follow a low fat diet and exercise regularly.
Unfortunately, lifestyle changes alone have not been
proven to be a viable option in the treatment of
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lipodystrophy caused by HAART.  This is partly due to
difficulty in achieving compliance with the diet and
exercise regimens.  The difficulty is more pronounced in
HIV infected population because of the emphasis that
was placed on gaining weight until more recently.  In
addition, strict compliance with low fat diet and exercise
regimens may not be adequate, however, as a sole mode
of therapy.

Modification of other existing risk factors such as
smoking cessation, increasing physical activity and better
control of diabetes mellitus and hypertension should be
stressed.

• Necessity of antiretroviral therapy should be carefully
reconsidered.  Since the parameters of initiating
antiretroviral therapy have changed so frequently in the
recent past, all patients with lipodystrophy should be re-
evaluated for the need to continue antiretroviral therapy
and those that do not meet the current guidelines should
be given the option of discontinuing therapy.

• Drug holidays or structured treatment interruptions could
be considered if deemed appropriate.

• Switching antiretroviral therapy from protease inhibitor
containing to protease inhibitor sparing regimens may
result in an improvement in triglyceride and total
cholesterol levels (68-71).  A recent study suggests that
there may be some improvement in lipoatrophy caused
by regimens containing stavudine and zidovudine when
they are substituted with abacavir, without any resultant
loss of antiretroviral potency (72).

• Lipid lowering therapy is commonly needed.  Fibric acid
analogues such as gemfibrozil and fenofibrate are known
to work effectively in reducing triglyceride levels by
inhibiting triglyceride synthesis and increasing
lipoprotein lipase activity.  They also have a favorable
drug interaction profile.  The other class of drugs used is
the HMG-coenzyme A reductase inhibitors, which are
effective in reducing the total cholesterol levels.
However, they are not very effective in reducing
triglyceride levels and have a greater potential for drug
interaction with antiretroviral medications. A
combination of both classes of drugs has been studied in a
small trial that revealed a drop in total cholesterol and
triglyceride concentrations by 30 percent and 60 percent
respectively over 6 months (73).  This approach however
is riddled with problems with polypharmacy, compliance
issues, side effects and major drug interactions.

7.  SUMMARY

In conclusion, as the prevalence of HIV is
increasing worldwide and advances in the treatment of HIV are
being implemented, cardiac disease resulting from HIV is also
becoming more common.  The mechanism of HIV induced
cardiac disease is unclear but it may include direct toxic effects
of HIV on the myocardial cells, coinfection with cardiotropic
opportunistic viruses, autoimmune processes and the
concomitant use of cardiotoxic drugs.  Clinicians have to be
familiar with the diverse cardiovascular presentations of HIV,

including opportunistic infections and neoplastic conditions
that may involve the heart in this population of patients.  In
fact, HIV is being recognized as one of the leading causes of
pericardial effusions, myocarditis, and cardiomyopathy.  The
prevalence of coronary artery disease is increasing in HIV
positive patients as a result of longer survival and the use of
potent antiretroviral medications. In light of the growing
evidence of HAART related lipodystrophy and the resulting
increased coronary risk, every HIV infected patient should be
carefully evaluated, preferably early in the course of HIV
disease to identify and focus on coronary disease risk factors.
Behavior modification leading to risk reduction should be
stressed.
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