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ABSTRACT: Pulmonary veno-occlusive disease (PVOD) is a rare cause of pul-
monary hypertension.  Its origin remains unknown but in some cases a viral aetio-
logy has been suggested.  Recently primary pulmonary hypertension has been
increasingly observed in patients with human immunodefiency virus (HIV) infec-
tion, but only one case of pulmonary veno-occlusive disease has so far been described. 

We report the case of a 27 year old male intravenous drug abuser with HIV infec-
tion and pulmonary hypertension.  Open lung biopsy led to the diagnosis of pul-
monary veno-occlusive disease.  This second case of pulmonary veno-occlusive disease
raises the question of a relationship between HIV infection and lesions involving
the pulmonary veins.  However, the pathogenesis of vascular changes remains to
be elucidated.
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Pulmonary veno-occlusive disease (PVOD) is a rare
cause of pulmonary hypertension [1].  Recently, PVOD
has been reported in a child with human immunodefi-
ciency virus (HIV) infection [2].  Although pulmonary
arterial lesions in HIV-infected (HIV+) patients have
been well-described, this was the first reported case of
PVOD.  We report a second case of PVOD in a HIV+
intravenous drug abuser.

Case report

A 27 year old white male was admitted to our hospi-
tal in January 1991 with severe dyspnoea.  His medical
history was unremarkable except for an 11 year intra-
venous drug addiction, mainly with heroin.  He was
asymptomatic until April 1989, when he developed dys-
pnoea on exertion.  The patient was then admitted to an
institution for heroin withdrawal and was found to be
HIV seropositive.  Despite drug cessation, dyspnoea
gradually increased and became permanent.  Before his
admission to our hospital, the patient did not receive any
treatment.

Initial examination showed a blood pressure of 110/70
mmHg, a pulse of 100 beats·min-1 and a temperature of
36.9°C.  Chest auscultation revealed bilateral rales over
the lower half of both lung fields.  Cardiac examination
revealed a loud P2, a grade 3/6 holosystolic murmur
compatible with tricuspid regurgitation, and a right ven-
tricular heave.  The liver was not palpable and there was
no peripheral oedema.  The electrocardiogram showed
sinus tachycardia, right axis deviation and right ventricu-
lar hypertrophy.  Chest roentgenogram demonstrated

pulmonary arterial enlargement, Kerley B lines and mode-
rate perihilar interstitial infiltrates (fig. 1).

Laboratory findings were as follows: haemogloblin 11.6
g·dL-1; haematocrit 34%; leucocytes 5,200 cells·mm-3

(5.2 cells ×109·L-1), with 82% neutrophils and 11% lym-
phocytes; T-helper 360 cells·mm-3 (0.36 ×109·L-1).  On
room air, arterial oxygen tension (Pa,O2) was 8.0 kPa (60
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Fig. 1. – Chest roentgenogram demonstrating prominent main pul-
monary arteries and moderate perihilar interstitial infiltrates.
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mmHg), arterial carbon dioxide tension (Pa,CO2) was 4.4
kPa (33 mmHg) and pH was 7.43.  Pulmonary function
tests showed: vital capacity (VC) 4.13 L (68% of pre-
dicted); forced expiratory volume in one second (FEV1)
2.97 L (60% pred); total lung capacity (TLC) 6.6 L (85%
pred); and transfer factor of the lungs for carbon monox-
ide (TL,CO) 14.3 mL·min-1·mmHg-1(60% pred). Lung
perfusion scan was normal. Pulsed Doppler echocardio-
graphy revealed enlarged right atria and ventricle with
paradoxical septal motion and tricuspid regurgitation.
Right heart catheterization showed a pulmonary artery
pressure of 80/42 mmHg with pulmonary capillary wedge
of 10 mmHg and calculated pulmonary resistance of 726
dyn·s·cm-5. Fibreoptic bronchoscopy was normal.   Bron-
choalveolar lavage revealed 86% macrophages (40% of
which were haemosiderin laden), 5% neutrophils, 6%
lymphocytes and 3% eosinophils.  Culture and microbi-
ological examination of the fluid were negative.  

Open lung biopsy was performed for diagnostic pur-
pose.  Pathological examination demonstrated haemosi-
derosis varying from mild to quite severe, with some
accumulation of macrophages full of iron pigment and
with iron encrustation of vascular elastic membranes else-
where.  Muscular pulmonary arteries showed severe med-
ial hypertrophy with muscularization of arterioles. In
some, there was intimal fibrosis, mild to rather severe.
Occasionally a talcum powder particle was lying within
such an intimal thickening, while there was also an occa-
sional foreign body giant cell.  Plexogenic lesions were
not found.  Pulmonary veins and venules showed exten-
sive and often obliterating intimal fibrosis, sometimes
with recanalization channels (fig. 2).

These pathological findings established the diagnosis
of pulmonary veno-occlusive disease.  There was addi-
tional foreign body embolism with granuloma formation.
The latter factor might be contributing to pulmonary
hypertension but PVOD was the main cause.

Prednisone therapy (methylprednisolone 1 mg·kg-1 daily
for 1 week, and then 0.5 mg·kg-1 daily for 1 month) was
initiated, with marked improvement of symptoms and in-
terstitial infiltrates. Oxygen therapy was required for 5
weeks.  Despite the functional recovery, no improvement
of pulmonary hypertension could be demonstrated by
pulsed Doppler echocardiography. The patient died sud-

denly at home 6 months later.  Autopsy was not performed.
Discussion

PVOD is a rare cause of pulmonary hypertension; its
aetiology remain unknown but in some cases a viral ori-
gin has been considered [1].  Recently, RUCHELLI et al.
[2] described a 2 year old child with acquired immune
deficiency syndrome (AIDS) in whom PVOD was diag-
nosed at autopsy, and suggested that this association
might not be coincidental.  Our case in an intravenous
drug addict (IVDA) with HIV infection also suggests a
possible relationship between these two pathologies.

Respiratory infection (especially viral infection) or
immunological disorders with the presence of immune
complexes which have been suggested as PVOD aetio-
logical agents, were not demonstrated in our patient nor
had he never received chemotherapeutic agents.

A role of drug addiction should also be considered.
In fact, pulmonary vascular lesions related to drug addic-
tion have been well-documented [3].  The most common
finding was an extensive arterial thrombosis due to for-
eign particle embolisms, with granuloma formation.
However, significant vascular changes were observed
exclusively in association with numerous embolized for-
eign bodies.  Lesions involving the pulmonary veins were
not described.  Although foreign bodies were occasion-
ally found in our patient and probably had had some
minor participation in arterial damage, PVOD, which
might itself involve the pulmonary arteries [4], repre-
sented the main cause of pulmonary hypertension.

Moreover, because of the increased frequency of pul-
monary hypertension in HIV+ patients, it has been sug-
gested that HIV might play a role in the development of
the vascular lesions observed [5, 6].  Thus, METTE et al.
[7] suggested an indirect role of HIV:  the vascular changes
might be the result of the release by infected cells of
mediators with a proliferative effect on endothelial cells.

Finally, in view of the relative rarity of PVOD, it seems
unlikely that the cases reported in association with HIV
infection occurred by chance alone  [2].  From a clini-
cal point of view, our patient was not affected by oppor-
tunistic infections or tumours.  In the case previously
reported, PVOD occurred before the state of severe
immunodeficiency.

In our case, PVOD was not clinically suspected.  Most
PVOD patients present with dyspnoea, radiographic pul-
monary hypertension, and often congestion or oedema.
In HIV+ patients, dyspnoea and perihilar infiltrates sug-
gest various pathologies, including tumoral involvement,
and nonspecific or lymphoid interstitial pneumonitis [8],
which might be misdiagnosed by the bronchoalveolar
lavage.  In such a situation, despite its inherent risk, open
lung biopsy can be useful both to eliminate infectious or
tumoral process and to evaluate vascular lesions.

PVOD therapy is controversial. As described previ-
ously [9], corticosteroids may lead to a transient improve-
ment in functional status and interstitial pneumonitis but
the course of PVOD itself is not affected.  Although un-
substantiated, the use of steroids is to be recommended in
the absence of current infection because of the poor prog-
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Fig. 2. – Open lung biopsy.  Pulmonary veins and venules (arrows)
showing extensive and obliterating intimal fibrosis. (Elastic stain;
Internal scale bar 100 µm.  Original magnification × 100).
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nosis of PVOD.  Oral anticoagulation is commonly used
to prevent venous thrombosis and pulmonary arterial
embolism; however, in drug addicts, caution should be
emphasized concerning anticoagulation because of the weak
support for therapeutic prescription. Finally, although
prostacyclin provides a great advance in the treatment of
primary pulmonary hypertension [10], its effectiveness
in patients with PVOD is not established.

We conclude that this second case of PVOD in a HIV+
patient suggests a possible relationship between these two
pathologies.  The pathogenesis remains to be elucidated.
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