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INTRODUCTION

It is well-known that pulmonary hypertension can
complicate infection by the human immunodeficiency
virus (HIV). The incidence of primary pulmonary hy-
pertension in HIV positive patients is unknown, but
could be higher than 0.5%, in comparison with an
0.02% incidence in the general population.  Since
1987, 131 cases of pulmonary hypertension associated
with HIV infection have been published.1 A total of 76
patients presented with primary pulmonary hyperten-
sion.2 Among the 76 cases, 61.8% were men, while
there was a slight predominance of women among the
cases of primary pulmonary hypertension not associa-
ted with HIV infection (approximately 1.7 to 1). 

The clinical and histopathological findings of pri-
mary pulmonary hypertension in HIV infection do not
differ from those of classic primary pulmonary hyper-
tension. The diagnosis should be highly suspected, and
a careful evaluation to should be performed to exclude
secondary pulmonary hypertension in patients infected
with HIV. Some risk factors for the development of

pulmonary hypertension associated with HIV infection
are known, including the use of intravenous (IV)
drugs, chronic liver disease, and coagulation changes
with embolic phenomena.

The pathogenesis of primary pulmonary hyperten-
sion in patients positive for HIV is unknown. It is spe-
culated that the virus may act via the liberation of me-
diators.

We describe 4 cases of primary pulmonary hyper-
tension in patients with HIV infection who were ad-
mitted to our center during the last 3 years. 

CLINICAL CASES

Case 1

A 30-year-old man with a history of smoking and
occasional use of marijuana. The patient was admitted
for chest pain and effort dyspnea for 1 week. Upon ad-
mission he was in good general health, without cyano-
sis. Cardiac auscultation revealed a II/VI systolic mur-
mur in the tricuspid focus, a rougher murmur in the
aortic focus, a second divided noise with an increase
in the pulmonary component, and a fourth noise.
Pulmonary auscultation was normal.

Electrocardiogram revealed the existence of a sinus
rhythm, right atrial enlargement, and signs of ventricu-
lar hypertrophy (Figure 1).

Chest x-ray showed enlargement of the right cardiac
cavities, without protrusion of the pulmonary artery
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Hipertensión pulmonar asociada a infección 
por VIH: revisión de 4 casos

Diversas enfermedades cardiorrespiratorias pueden
complicar la infección por el virus de la inmunodeficiencia
humana (VIH). La hipertensión pulmonar primaria es una
rara entidad clínica que conlleva un mal pronóstico.
Describimos este síndrome en 4 pacientes positivos para
el VIH estudiados en nuestro hospital.
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trunk or the principal pulmonary arteries. The cardiac
silhouette was ovoid in shape, with a narrow pedicle.
There were no evident signs of pulmonary hyperten-
sion. Analyitic tests and hemogram were normal.

Transthoracic echocardiography revealed dilatation
of the right atrium, protrusion of the intra-atrial sep-
tum toward the left atrium, and dilatation and hyper-
trophy of the right ventricle with a telediastolic diame-
ter of 38 mm and 8 mm free wall. Moderate tricuspid
insufficiency was seen. The systolic arterial pressure
was 86 mm Hg. The left valves were normal, as was
ventricular function.

Cardiac catheterization was performed, and obstruc-
tive lesions were seen in the coronary artery tree. After
7 months, the patient was readmitted with the same
symptoms. On transthoracic echocardiogram a signifi-
cant dilatation of the right ventricle was seen
(DTDVD, 42 mm), as was a normal size left ventricle.
The dilatation of the right atrium was 75 mm.
Tricuspid insufficiency was seen that allowed an esti-
mation of the systolic pulmonary pressure of 86 mm
Hg. A slight pericardial leak could be seen. Pulmonary
perfusion gammography did not reveal segment de-
fects suggestive of pulmonary thromboembolism. The
patient died of cardiac arrest 3 days after admission. 

Autopsy revealed violet-colored lungs, without cre-
pitation, congested, and weighing 650 g. The heart
weighed 480 g, with right cavity enlargement. The
pulmonary artery had atheromatous deposits that ex-
tended up to the principal branches. The liver and
spleen had a congestive appearance and were accom-
panied by scant ascitic liquid.

Among the microscopic pulmonary findings, the
most significant was the presence of plexiform lesions,

with multiple vascular canals and fibrosis of the pul-
monary artery wall.  There was no arterial thrombosis. 

During the autopsy, HIV and hepatitis blood work
was performed, and was positive for HHIV and hepati-
tis C. 

Case 2

38-year-old man, with a history of HIV infection
(diagnosed in 1997), chronic liver disease by hepatitis
C and hepatitis B and delta, with hepatic cirrhosis.  In
April of 1997, he was admitted with dyspnea, general
malaise, and palpitations. On physical examination he
was in a generally good state of health, without fever.
Cardiac auscultation revealed rhythmic tones and a
III/IV systolic murmur in the tricuspid focus.
Pulmonary auscultation did not reveal pathological
findings.

Electrocardiogram revealed a sinus rhythm, com-
plete block of the right branch and signs of right
ventricular hypertrophy. Chest x-ray showed cardio-
megaly of the right cavities. Transthoracic echocar-
diography showed dilatation of the right cavities
(DTDVD, 50 mm). The existence of hypertrophy of
the right ventricle was seen. Moderate tricuspid in-
sufficiency was seen, allowing an estimation of the
systolic pulmonary pressure at 73 mm Hg.
Abdominal echocardiography revealed uniform he-
patosplenomegaly and a minimum quantity of peri-
visceral ascitic liquid. Right cardiac catheterization
was performed, revealing pre-capillary pulmonary
hypertension, with a median pulmonary artery pres-
sure of 45 mm Hg at rest and vascular pulmonary re-
sistance of 609 dyne/cm2. 
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Fig. 1. 12-lead electrocardiogram of a
patient with pulmonary hypertension.



Treatment with calcium antagonists was begun,
which the patient discontinued. He returned some
months later for a high digestive hemorrhage related to
esophageal varices, and died secondary to liver failure.

Case 3

69-year-old man, diagnosed with HIV infection,
who on admission presented with cerebral toxoplas-
mosis. He went to the hospital because of a 4-month
history of effort dyspnea. On physical examination, he
was in generally good health, without cyanosis.
Cardiopulmonary auscultation was normal. Analytical
data only revealed a normocytic-normochromic ane-
mia. Biochemical parameters did not indicate signifi-
cant changes.

Chest x-ray revealed overall cardiomegaly, bilateral
interstitial infiltrate, and vascular redistribution toward
the pulmonary vertices. 

Echocardiography revealed dilatation of the right
cavities with 45 mm DTDVD. Tricuspid insufficiency
was noted that permitted calculation of a systolic pul-
monary pressure of 80 mm Hg (Figure 2). Pulmonary
perfusion gammography was performed and there was
no evidence of thromboembolism. Spirometry revea-
led normal airway fluid values.

The patient was discharged with the diagnosis of
pulmonary hypertension associated with HIV infec-
tion, and nifedipine treatment was initiated. In control
echocardiography (at 2 months), the systolic pulmo-
nary pressure had decreased to 50 mm Hg.

Case 4

31-year-old woman, a smoker, with HIV infection.
She presented with negative blood work for hepatitis
B and C. She was admitted for a dry cough and dysp-
nea with moderate effort, without other symptomato-
logy.

Chest x-ray showed an increase in the outlet cone of
the pulmonary artery. Transthoracic echocardiography
revealed dilatation of the right cavities. A slight tricus-
pid pulmonary insufficiency was observed. The systo-
lic pulmonary pressure was calculated to be 75 mm
Hg. 

Among the laboratory data a slight polyclonal hy-
pergammaglobulinemia stood out. Spirometry showed
normal values. 

Pulmonary perfusion gammography revealed the
absence of segment defects suggestive of pulmonary
thromboembolism.

The patient was discharged with anti-retroviral treat-
ment. At 2-year followup she had dyspnea with mini-
mum effort.

Table 1 shows the antecedents, hemodynamic data,
and treatment of the cases described.

DISCUSSION

The first case of pulmonary hypertension associated
with HIV infection was described in 1987 by Kim and
Factor,3 in a hemophiliac patient who also had mem-
brane proliferative glomerulonefritis. Later, Goldsmith
described 5 patients with HIV infection, hemophilia,
and pulmonary hypertension.4 At a later date, cases
were published of patients who did not have hemophi-
lia who had pulmonary hypertension, and considera-
tion was given as to whether the latter was related to
HIV infection.

The incidence of primary pulmonary hypertension in
patients with positive HIV infection is not well known,
but has been described as being greater than that in the
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Fig. 2. Transthoracic echocardiogram of a patient with pulmonary hy-
pertension. Parasternal axis plane cut in which dilatation of the right
ventricle can be seen.

TABLE 1. Characteristics of the 4 cases described with pulmonary hypertension associated with HIV infection

Case HIV risk factors HIV infection stage CD4/µl count Treatment carried out Systolic arterial pressure Treatment begun

1 UID NC NC None 80 mm Hg None

2 UID A–3 153 None 75 mm Hg Nifedipine

3 Heterosexual C–3 81 Anti-retroviral 80 mmHg Nifedipine

4 Heterosexual A–3 860 Anti-retroviral 75 mm Hg None

UID indicates use of inhaled drugs; NC, not known.



general population. Among the 76 cases described, me-
dian age was 33 years. The majority the cases were
men (61.8%). In reviewing the published cases, the risk
factor for HIV infection was intravenous drug use in
50% of cases, homosexual contact in 19.7%, hemophi-
lia in  13.2%, heterosexual contact in 9.2%, blood
transfusion in 3.9% and bisexual contact in 1.3%.2

The pathogenesis of primary pulmonary hyperten-
sion in HIV positive patients is unknown. It is specula-
ted that the virus could act via the liberation of media-
tors. Cytokines, particularly endothelin 1, have been
implicated in the pathogenesis of this illness.5 Genetic
predisposition has a role in the development of pulmo-
nary hypertension in these patients, given that it is not
related to the level of immunodepression or the re-
count of CD4 cells, and only a minority of the patients
who were HIV positive developed pulmonary hyper-
tension. A greater prevalence of HLA-DR6 and
HLADR52 has been described in patients infected
with the HIV virus with pulmonary hypertension.6

The diagnosis of pulmonary hypertension in HIV
positive patients should be highly suspected clinically.
The principal symptom is dyspnea. Other symptoms
are related to right cardiac insufficiency, syncope,
chest pain, and non-productive cough. The prospective
study carried out by Petitpretz7 compared a group of
20 HIV positive patients who presented with pulmo-
nary hypertension with 93 patients who were not HIV
infected but had primary pulmonary hypertension. The
2 groups differed in age (32 vs 42 years, respectively),
functional class (NYHA class III or IV: 50% vs 75%,
respectively) and the value of pulmonary hypertension
(mean pulmonary artery pressure 50±11 vs 62#+15
mm Hg, respectively). The prognosis for patients with
pulmonary hypertension associated with HIV infection
is worse than that of HIV positive patients without
pulmonary hypertension. The cause of death in these
patients is attributable to pulmonary hypertension in
81% of cases, with right cardiac insufficiency in 76%
of the cases and sudden death in 20%. The death of the
patient in case 1 was attributed to pulmonary hyper-
tension. The symptoms of pulmonary hypertension are
not specific in HIV positive patients. Physical exami-
nation may reveal signs of pulmonary hypertension
(increase in the pulmonary component of the second
noise, fourth cardiac noise, tricuspid insufficiency,
etc.) or findings of right cardiac insufficiency (edema,
ascitis, and hepatomegaly). Chest x-ray is abnormal in
84% of cases, with cardiomegaly and prominence of
the pulmonary artery trunk being frequent findings.
Electrocardiogram shows the changes in 89% of cases,
typical findings being deviation of the axis toward the
right and right ventricular hypertrophy.
Echocardiography is useful for eliminating the diagno-
sis of myocardial dysfunction, valve disease, or peri-
cardial disease. Pulmonary ventilation/perfusion gammo-
graphy is essential for excluding pulmonary

thromboembolism. When the result is not conclusive,
pulmonary angiography should be considered.
Pulmonary function studies tend to be normal or to re-
veal a slight restrictive defect, with a decrease in car-
bon monoxide diffusion capacity. Obstruction of pe-
ripheral airways has been described in cases of
pulmonary hypertension. Hyperinsuflation without
obstruction of the airways has also been described in a
patient with pulmonary hypertension who was HIV
positive. Cardiac catheterization is required to confirm
the diagnosis of pulmonary hypertension and determi-
ne therapy. Pulmonary biopsy is not considered essen-
tial for establishing the diagnosis, although it may be
useful in individual cases, especially when other disea-
ses associated with pulmonary hypertension are pre-
sent. Pulmonary hypertension secondary to the use of
IV drugs cannot be excluded without a pulmonary
biopsy.

Among the cases described, 1 patient presented with
cirrhosis of the liver. Several studies have described
the association between pulmonary hypertension and
portal hypertension, as well as the risk of developing
pulmonary hypertension increasing with the duration
of portal hypertension.8

The therapy of choice for pulmonary hypertension
associated with HIV infection is unknown. Treatment
with oral anticoagulants and vasodilators is indicated,
and has been related to the survival of patients with
classic pulmonary hypertension.9 Clinical, histopatho-
logical, and hemodynamic similarities between hyper-
tension associated with HUIV infection and classic
pulmonary hypertension suggests that HIV positive
patients would benefit, if there is response to treat-
ment, from chronic vasodilator therapy. The response
to vasodilators is unpredictable, even unfavorable at ti-
mes, so that an acute test must be performed prior to
initiating treatment.9 One of our patients received cal-
cium antagonist treatment and experienced clinical im-
provement and an improvement in pulmonary systolic
pressure during the followup period.

Treatment with oral anticoagulants has been utilized
for pulmonary hypertension related to HIV infection,
although its efficacy is uncertain. Anti-retroviral the-
rapy is frequently used in the treatment of pulmonary
hypertension associated with HIV. Some authors re-
commend initiating anti-retroviral treatment in all HIV
positive patients with primary pulmonary hyperten-
sion, regardless of the CD4 recount and the viral load.
One study of HIV positive patients treated with anti-
retroviral agents showed a decrease in the right atrio-
ventricular pressure gradient vs a group of HIV pa-
tients who were not treated.10 Recently, a study
described a lesser incidence of cardiac involvement,
including pulmonary hypertension, in HIV positive
patients treated with highly active anti-retroviral the-
rapy.11 Epoprostenol (prostacycline) and calcium chan-
nel blocker therapy has been shown to have variable
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efficacy in different published series. It has also re-
cently been found that acute and long-term treatment
with epoprostenol may improve the functional and he-
modynamic status of patients with pulmonary hyper-
tension associated with HIV infection.12

It must be pointed out that, from a clinical perspec-
tive, the search for non-infectious causes of dyspnea
in HIV infected patients is important. The appearance
of unexplained cardiopulmonary symptoms in HIV
positive patients must suggest the presence of pulmo-
nary hypertension. The development and progression
of pulmonary hypertension is not related to the stage
of HIV infection.

REFERENCES

1. Mehta NJ, Khan I, Mehta RN, Sepkowitz DA. HIV –related pul-

monary hypertension. Analytic review of 131 cases. Chest 2000;

118:1133-41.

2. Pellicelli A, Barbaro G, Palmieri F, Girardi E, D’Ambrosio C,

Rianda A, et al. Primary pulmonary hypertension in HIV patients:

a systematic review. Angiology 2001;52:31-41.

3. Kim KK, Factor SM. Menbranoproliferative glomerulonephritis

and plexogenic pulmonary arteriopathy in a homosexual man

with acquired immunodeficiency syndrome. Hum Pathol 1987;

18:1293-6.

4. Goldsmith GH Jr, Baily RG, Brettler DB, Davidson WR Jr,

Ballard JO, Driscol TE, et al. Primary pulmonary hypertension in

patients with classic hemophilia. Ann Intern Med 1988;108:797-9.

5. Giaid A. Nitric oxide and endothelin-1 in pulmonary hyperten-

sion. Chest 1998;114:208-12.

6. Morse JH, Barst RJ, Itescu S, Flaster ER, Sinha G, Zhang Y, et

al. Primary pulmonary hypertension in HIV infection. An outco-

me determined by particular HLA classII alleles. Am J Respir

Crit Care Med 1996;153:1299-301.

7. Petitpretz P, Brenot F, Azarian R. Pulmonary hypertension in pa-

tients with human immunodeficiency virus infection. Comparison

with primary pulmonary hypertension. Circulation 1994;89:2722-7.

8. Murata K, Shimizu A, Takase K. Asymptomatic primary pulmo-

nary hypertension associated with liver cirrhosis. J Gastroenterol

1997;32:102-4.

9. De la Calzada CS, Sánchez Sánchez V, Martin MT, Tello de

Meneses R, Sánchez MA, Jiménez JD, et al. Guías de práctica

clínica de la Sociedad Española de Cardiología en tromboembo-

lismo e hipertensión pulmonar. Rev Esp Cardiol 2001;54:194-

210.

10. Opravil M, Pechére M, Speich R. HIV-associated primary pulmo-

nary hypertension. Am J Respir Crit Care Med 1997;155:990-5.

11. Pugliese A, Isnardi D, Saini A, Scarabelli T, Raddino R, Torre D.

Impact of highly active antiretroviral therapy in HIV-positive pa-

tients with cardiac involvement. J Infect 2000;40:282-4.

12. Aguilar RV, Faber HW. Epoprostenol therapy in HIV-associated

pulmonary hypertension. Am J Respir Crit Care Med 2000;162:

1846-50.

Martínez Torres MA, et al. HIV Pulmonary Hypertension: 4 Cases

161 Rev Esp Cardiol 2002;55(6):673-7 677


