
Editorial

The expanding role of the cardiologist in the care of HIV
infected patients

Cardiovascular manifestations of HIV infection have been
observed for more than 15 years and finally prospective
data substantiates this association.1 Studies published over
the past 2–3 years have tracked the incidence and course of
HIV infection in relation to cardiac illness in both children
and adults (table 1). These recent studies show that
subclinical echocardiographic abnormalities independ-
ently predict adverse outcomes and identify high risk
groups to target for early intervention and treatment.

The introduction of highly active antiretroviral therapy
(HAART) regimens has significantly modified the course
of HIV disease, with longer survival rates and improvement
of life quality in HIV infected subjects expected. However,
early data raised concerns about HAART being associated
with an increase in both peripheral and coronary arterial
diseases.

Importantly, the studies listed in table 1 were performed
in the era before HAART. Understanding the eVects of
HAART on the cardiovascular system is only possible by
understanding the eVects of HIV co-infections first.
HAART is only available to a minority of HIV infected
individuals worldwide and studies before HAART remain
globally applicable. UNAIDS estimates that 36.1 million
people were living with HIV infection at the end of the year
2000. If 8–10% of patients develop symptomatic heart fail-
ure over a 2–5 year period, then three million cases of HIV
related heart failure will have presented in that time
period.2 Dilated cardiomyopathy, coronary artery disease,
endocarditis, and pericardial eVusion related to HIV infec-
tion will be reviewed here.

Dilated cardiomyopathy
HIV disease is recognised as an important cause of dilated
cardiomyopathy (fig 1), with a prevalence reported at 3.6%
among cardiomyopathy patients, increasing as patients
with HIV infection live longer.1 Compared to patients with
idiopathic dilated cardiomyopathy, those with HIV infec-
tion and dilated cardiomyopathy have greatly reduced sur-
vival and a hazard ratio of death of 4.0.3 The importance of

cardiac dysfunction is demonstrated by a reported median
survival to AIDS related death which is 101 days in
patients with left ventricular dysfunction and 472 days in
patients with a normal heart by echocardiography at simi-
lar infection stage.2

Myocarditis still represents the best studied cause of
dilated cardiomyopathy in HIV disease.4 HIV virions
appear to infect myocardial cells in patchy distributions4

without a clear direct association between HIV and cardiac
myocyte dysfunction.4 5 It is unclear how virus enters CD4
receptor negative cells such as myocytes. Reservoir cells
(for example, dendritic cells) may play a pathogenic role in
the interaction between HIV and the myocyte and in the
activation of multifunctional cytokines that contribute to
progressive and late tissue damage.3 Asymptomatic left
ventricular dysfunction and increased left ventricular mass
independently predict accelerated mortality in both adults
and children infected with HIV.6 Treatment for dilated car-
diomyopathy associated with HIV infection is generally
similar to treatment for non-ischaemic cardiomyopathy.
Angiotensin converting enzyme inhibitors are recom-
mended based on general heart failure studies, but may be
poorly tolerated because of low systemic vascular resist-
ance from diarrhoeal disease, infection, or dehydration. No
studies have investigated the eYcacy of specific therapeutic
regimens, including HAART, other than intravenous
immunoglobulin.7 The apparent eYcacy of immunoglobu-
lin treatment may be the result of immunoglobulins inhib-
iting cardiac autoantibodies by competing for Fc receptors
or dampening the secretion or eVects of cytokines and cel-
lular growth factors.8

Encephalopathy influences negatively the clinical course
of dilated cardiomyopathy in HIV disease. Several studies
reported that patients with encephalopathy were more
likely to die of congestive heart failure than were patients
without encephalopathy with a hazard ratio after multivari-
ate analysis of 3.4.9 HIV may persist in reservoir cells in the
myocardium and the cerebral cortex even after antiretro-
viral treatment.9 The reservoir cells may hold HIV-1 on

Table 1 Selected long term prospective studies of HIV related cardiovascular disease

Author/study/date n Patients Follow up (years) Major findings

Children
Lipshultz/ P2C2/20006 193 Vertical transmission median age 2.1 years 5 Lower left ventricular fractional shortening (p < 0.001) and

increased wall thickness (p < 0.004) independently predict
mortality

Adults
Barbaro/GISCA/19984 952 Asymptomatic patients with HIV infection 5 8% dilated cardiomyopathy over 60 months. Mean annual

incidence 15.9 cases/1000 patients. Dilated cardiomyopathy
associated with decreased CD4 count and zidovudine use

Heidenreich/199515 231 HIV infected adults 5 Pericardial eVusion 11%/year in AIDS patients. Survival of AIDS
patients with eVusion 36% at 6 months compared with 93% at 6
months in those without eVusion

Currie/199416 296 HIV infected adults mean age 32.7 years 4 Dilated cardiomyopathy associated with low CD4 count.
Significantly decreased survival in those with dilated
cardiomyopathy compared to those with normal hearts at similar
infection stage
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their surfaces for extended time periods and may
chronically release cytotoxic cytokines (tumour necrosis
factor-á (TNF-á), interleukin-6 (IL-6), endothelin-1 (ET-
1)) contributing to progressive and late tissue damage in
both systems independently of HAART.9

Coronary artery disease
Accelerated coronary artery disease in HIV infected
patients may result from atherogenesis stimulated by virus
infected monocyte–macrophages, possibly caused by
altered leucocyte adhesion or arteritis.10 Coronary artery
disease is observed with increasing frequency among HIV
patients receiving protease inhibitors in the ambit of
HAART.1 Despite the clinical benefits of protease inhibi-
tors, complications such as lipodystrophy, insulin resist-
ance, and high concentrations of low density lipoprotein
and triglycerides have been described in up to 60% of
patients treated with HAART regimens.2 11 In 10–20% of
patients, these alterations of metabolism have severe mani-
festations.2 11 EVects of pre-existing cardiovascular risk fac-
tors combined with atherogenic eVects of current drug
treatments for HIV infection appear to result in an increase
in acute coronary syndromes, even in young HIV infected
individuals.

It may be important to consider traditional coronary risk
profiles and to alter those that can be modified in the
evaluation and continued treatment of patients for
HAART. Diet and exercise should not be overlooked,
because both can be eVective in managing these complica-
tions without causing further side eVects.11 Fibric acid
derivatives and statins can lower HIV associated choles-
terol and triglyceride concentrations, although further data
are needed on interactions between statins and protease
inhibitors.11 12 Lovastatin should be avoided in patients
receiving concomitant drugs that may potentiate skeletal
muscle toxicity with this agent.13 Hypoglycaemic agents
may have some role in managing glucose abnormalities,
although troglitazone cannot be recommended for fat
abnormalities alone and metformin may cause lactic
acidosis.12 Perhaps a better understanding of protease
inhibitors’ eVects on lipid and metabolic pathways will lead
to a new generation of drug treatments without metabolic
alterations. This understanding may also lead to new treat-
ments for dyslipidaemias and alterations of metabolism
unrelated to HIV infection.

HIV associated pulmonary hypertension and right
ventricular dysfunction
The incidence of HIV associated pulmonary hypertension
is estimated to be 1/200, much higher than the 1/200 000
found in the general population.1 Primary pulmonary
hypertension is estimated to occur in about 0.5% of hos-
pitalised AIDS patients and is a cause of severe cardiac
impairment with associated cor pulmonale and death.1

The pathogenesis is multifactorial and poorly understood.
HIV may cause endothelial damage and mediator related
vasoconstriction through stimulation by the envelope
glycoprotein 120, including direct release and pulmonary
vasoconstrictor eVects of ET-1, IL-6 and TNF-á. HIV is
frequently identified in alveolar macrophages on histol-
ogy.1 14 These macrophages release TNF-á, oxide anions,
and proteolytic enzymes in response to infection. EVects
of HAART on pulmonary artery endothelial cells are
unknown.

Endocarditis
The prevalence of infective endocarditis in HIV infected
patients is similar to that of patients of similar behaviour
risk—that is, intravenous drug use.1 Estimates of endocar-
ditis occurrence vary from 6.3–34% of HIV infected
patients who use intravenous drugs.1 5 Right sided valves
are predominantly aVected5 (fig 2).1 Patients with and
without HIV generally have similar presentation and
survival rates from infective endocarditis. However,
patients with late stage HIV disease have higher mortality
from infective endocarditis than do asymptomatic HIV
infected patients.1 As the autoimmune response to
bacterial endocarditis is often largely responsible for asso-
ciated valvar destruction, HIV infected patients may have
an altered course. For example, HIV infected patients have
a higher risk of developing salmonella endocarditis than
immunocompetent patients because they are more likely to
develop salmonella bacteraemia during salmonella infec-
tion. However, they respond better to antibiotic treatment
and may be less likely to sustain valvar damage because of
impaired immune function.1

Pericardial eVusion
The prevalence of pericardial eVusion in asymptomatic
HIV infected patients is estimated at 22%.15 Pericardial
eVusion in HIV disease may be related to opportunistic
infections (fig 3) or to malignacy, but most often a clear
aetiology is not found.15 The eVusion may be part of a gen-
eralised serous eVusive process also involving pleural and
peritoneal surfaces. This “capillary leak” syndrome is likely

Figure 1 Necropsy finding of dilated cardiomyopathy in a patient who
died of AIDS. There is remarkable dilatation of the left ventricular cavity
with slight myocardial hypertrophy.

Figure 2 Necropsy finding of Candida albicans endocarditis in an AIDS
intravenous heroin users. Note the thrombotic formation on the closing edge
of the posterior leaflet of the tricuspid valve (arrow) going down to the
right ventricular cavity and involving the chordae tendineae.
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related to enhanced cytokine expression in the later stages
of HIV disease.1 15 Pericardial eVusion spontaneously
resolves in up to 42% of patients.1 Mortality remains
increased in HIV infected patients who develop an
eVusion, even if the eVusion resolves over time.1 Pericardio-
centesis is currently recommended only in large or poorly
tolerated eVusions, for diagnostic evaluation of systemic
illness, or in the presence of cardiac tamponade.1 15 The
eVects of HAART on pericardial eVusion are largely unex-
plored.

Conclusions
Cardiovascular complications of HIV infection are gener-
ally late disease manifestations. Often symptoms of
congestive heart failure or pericardial eVusion in HIV
infected patients are non-specific and may be attributed to
generalised illness or co-infection. Echocardiographic
screening non-invasively and accurately aids diagnosis
during any change in clinical status and directs treatment.
Patients will usually respond to early treatment for left
ventricular dysfunction and increased left ventricular mass.
Treatment based on these findings may prolong the quality
and duration of life, and direct further patient evaluation.
The role of the cardiologist in the evaluation and treatment
of patients with HIV infection should therefore be
expanded to include patients who are being evaluated for
or who are receiving HAART regimens, especially those
with underlying cardiovascular risk. HIV associated heart
disease may be an important model for aetiologic
mechanisms of dilated cardiomyopathy with important
implications in non-HIV related cardiovascular diseases.
The role of infection and inflammation in many other
cardiovascular diseases is beginning to be recognised, and
discovering the molecular mechanisms of HIV related

heart disease may provide the basis for rational therapeutic
strategies and improved care.

GIUSEPPE BARBARO
Department of Emergency Medicine,
University “La Sapienza”
Rome, Italy

STACY D FISHER
Department of Medicine,
Cardiology Unit,
University of Rochester Medical Center,
Rochester, New York, USA

ADRIANO M PELLICELLI
Clinical Department of Infectious Diseases,
National Institute for Infectious Diseases,
Lazzaro Spallanzani Hospital,
Rome, Italy

STEVEN E LIPSHULTZ
Division of Pediatric Cardiology,
University of Rochester Medical Center and Children’s Hospital at Strong,
Department of Pediatrics,
University of Rochester School of Medicine and Dentistry,
Rochester, New York, USA

The authors wish to thank Giulia D’Amati, MD, Department of Experimental
Medicine and Pathology, University “La Sapienza”, Rome, Italy, for kindly pro-
viding the pathological materials reproduced in this editorial.

1 Rerkpattanapipat P, Wongpraparut N, Jacobs LE, et al. Cardiac manifesta-
tions of acquired immunodeficiency syndrome. Arch Intern Med 2000;
160:602–8.

2 Lipshultz SE. Dilated cardiomyopathy in HIV-infected patients [editorial].
N Engl J Med 1998;339:1153–5.

3 Barbaro G, Di Lorenzo G, Soldini M, et al. The intensity of myocardial
expression of inducible nitric oxide synthase influences the clinical course
of human immunodeficiency virus-associated cardiomyopathy. Circulation
1999;100:633–9.

4 Barbaro G, Di Lorenzo G, Grisorio B, et al. Incidence of dilated cardiomy-
opathy and detection of HIV in myocardial cells of HIV positive patients. N
Engl J Med 1998;339:1093–9.

5 Barbaro G, Di Lorenzo G, Grisorio B, et al. Cardiac involvement in the
acquired immunodeficiency syndrome. A multicenter clinical-pathological
study. AIDS Res Hum Retroviruses 1998;14:1071–7.

6 Lipshultz SE, Easley KA, Orav EJ, et al. Cardiac dysfunction and mortality
in HIV-infected children. The prospective P2C2 HIV multicenter study.
Circulation 2000;102:1542–8.

7 Lipshultz SE, Orav EJ, Sanders SP, et al. Immunoglobulins and left
ventricular structure and function in pediatrics HIV infection. Circulation
1995;92:2220–5.

8 Gullestad L, Aass H, Fjeld J G, et al. Immunomodulating therapy with
intravenous immunoglobulin in patients with chronic heart failure. Circula-
tion 2001;103:220–5.

9 Barbaro G, Di Lorenzo G, Soldini M, et al. Clinical course of cardiomyopa-
thy in HIV-infected patients with or without encephalopathy related to the
myocardial expression of TNF-á and iNOS. AIDS 2000;14:827–38.

10 Paton P, Tabib A, Loire R, et al. Coronary artery lesions and human
immunodeficiency virus infection. Res Virol 1993;144:225–31.

11 Dube MP, Sprecher D, Henry WK, et al. Preliminary guidelines for the
evaluation and management of dyslipidemia in adults infected with human
immunodeficiency virus and receiving antiretroviral therapy: Recommen-
dations of the adult AIDS clinical trial group cardiovascular disease focus
group. Clin Infect Dis 2000;31:1216–24.

12 Currier JS. How to manage metabolic complications of HIV therapy: what
to do while we wait for answers. AIDS Read 2000;10:162–9.

13 Penzak SR, Chuck SK, Stajich GV. Safety and eYcacy of HMG-CoA
reductase inhibitors for treatment of hyperlipidemia in patients with HIV
infection. Pharmacotherapy 2000;20:1066–71.

14 Pellicelli A, Barbaro G, Palmieri F, et al. Primary pulmonary hypertension in
HIV disease: a systematic review. Angiology 2001;52:31–41.

15 Heidenreich PA, Eisenberg MJ, Kee LL, et al. Pericardial eVusion in AIDS.
Incidence and survival. Circulation 1995;92:3229–34.

16 Currie PF, Jacob AJ, Foreman AR, et al. Heart muscle disease related to HIV
infection: prognostic implications. BMJ 1994;309:1605–7.

Figure 3 Circumferential pericardial eVusion (arrows) in HIV infected
patients induced Mycobacterium avium intracellulare infection
(parasternal short axis view).
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