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Primary pulmonary hypertension: effects of nifedipine

Sir,
A report of a beneficial effect of nifedipine in primary
pulmonary hypertension' prompted us to try this drug
in a 23-year-old woman with severe primary pulmonary
hypertension. Wewere able tocompare the acute effects
of three different vasodilator drugs. The subsequent
course of events suggest that nifedipine may have con-

tributed to right ventricular failure and death. We
report the case for this reason.
The patient presented with recently progressive

shortness ofbreath. There was no past history ofillness,
pregnancy, or use of the contraceptive pill, and no

clinical suggestion of thromboembolic disease. She
showed clinical evidence of severe pulmonary hyper-
tension with right ventricular hypertrophy and had the
murmur of tricuspid regurgitation and intermittent
central cyanosis. The chest x-ray film showed slight
cardiac enlargement, prominent pulmonary arteries,
and a tapering of peripheral pulmonary vessels. The
electrocardiogram showed severe right ventricular
hypertrophy. Bilateral leg venograms were normal.
Arterial blood gases at rest showed a P02 of 70 mmHg
and Pco2 of 25 mmHg. Lung function tests showed no

airways obstruction, slightly reduced vital capacity,
and low carbon monoxide transfer factor (10 ml/
min per mmHg), all consistent with the diagnosis of
primary pulmonary hypertension. At cardiac catheter-
isation the pulmonary artery pressure was 116/45
mmHg (mean 70 mmHg), the femoral arterial pressure
110/60 mmHg (mean 80 mmHg), and the right atrial
mean pressure 4 mmHg. A patent foramen ovale was
crossed and the mean left atrial pressure was -2
mmHg. No ventricular septal defect or persistent
ductus arteriosus was crossed. There was no rise in
oxygen saturation between the superior vena cava and

the pulmonary artery. She was started on treatment
with digoxin and frusemide.
We compared the acute responses to sublingual

nifedipine 20 mg (after 60 minutes), intrapulmonary
diazoxide 300 mg (five minutes after injection), and
hydralazine 15 mg injected slowly into the pulmonary
artery (15 minutes after injection). Cardiac output was
measured in triplicate through a thermodilution Swan-
Ganz catheter positioned in the pulmonary artery.
Control measurements were made before each inter-
vention, which were 12 hours apart.

Despite the haemodynamic evidence favouring
hydralazine of the three drugs given in these doses and
by these routes (Table) the patient experienced sub-
jective benefit in respect of dyspnoea after nifedipine
alone. Treatment was started with oral nifedipine 10
mg tds and the symptomatic improvement was main-
tained. After six days the dose was increased to 20 mg
tds. The blood urea on that day was 17-7 mmol/l,
compared with 6-2 mmol/l before treatment was
started. The next day acute right ventricular failure was
diagnosed as she became more dyspnoeic, with central
cyanosis, elevation of jugular venous pressure, and
finally systemic hypotension, and peripheral vasocon-
striction. Chest x-ray film showed further cardiac
enlargement. Intravenous diuretics and isoprenaline
were ineffective and she died the same day. Permission
for necropsy was not given.

Recent reports23 with vasodilators have given some
hope for patients with primarypulmonary hypertension
though there is no clear view ofthe relative merits ofthe
different drugs available and no evidence yet of long
term benefit. The relatively small benefit observed
with any of these drugs studied in this patient is
probably attributable to the severity ofher disease. The

Mean pressure Vascular resistance
Cardiac Arterial

PA RA Pulmonary Systemic output saturation
(mmHg) (dynes s cm-5) (I/min) (%)

Control 75 80 1935 2065 3-1 88
Nifedipine 68 (-9%) 68 (-15%) 1470 (-24%) 1470 (-29%) 3-7 (+ 19%) 91 (+3%)
Control 76 68 2013 1801 3 0 84
Diazoxide 76(0%) 50 (-26%) 1842 (-8%) 1212 (-33%) 3-3 (+ 10%) 88 (+5%)
Control 78 60 2229 1714 2-8 85
Hydralazine 48 (-38%) 52 (-13%) 1066(-52%) 1155 (-33%) 3-6 (+29%) 91(+7%)

PA, pulmonary artery; RA, radial artery.
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subsequent deterioration suggested right ventricular
failure to which the negative inotropic effect of
nifedipine4 may have contributed, outweighing its
relatively slight vasodilator effect in this case.

J J Dalal,
B E Griffiths,
A H Henderson,
Department ofCardiology,
Welsh National School ofMedicine,
Cardiff.

References

1 Camerini F, Alberti E, Klugmann S, Salvi A. Primary
pulmonary hypertension: effects of nifedipine. Br HeartJ
1980; 44: 352-6.

2 Rubin LJ, PeterRH. Oral hydralazine therapyforprimary
pulmonary hypertension. NEnglJMed 1980; 302: 69-73.

3 Klinke WP, Gilbert JAL. Diazoxide in primary
pulmonary hypertension. NEnglJ Med 1980; 302: 91-2.

4 Joshi PI, Dalal JJ, Ruttley MSJ, Sheridan DJ,
Henderson AH. Nifedipine and left ventricular function
in beta-blocked patients. BrHeartJ 1981; 45: 457-9.

This letter was shown to the authors of the paper who
reply as follows:

Sir,
Several recent reports have indicated that vasodilator
treatment may be beneficial in patients with primary
pulmonary hypertension.1 2 But the persistence of the
acute haemodynamic response during chronic adminis-
tration is still uncertain.3
Our experience with nifedipine in pulmonary hyper-

tension started in 1978, when there was little with
which to treat this condition. The drug was chosen
because ofits obvious action in reducing raised vascular
resistance.45 A subsequent haemodynamic study6
documented that nifedipine significantly reduced
pulmonary resistance both in primary and in secondary
pulmonary hypertension.
The subject of our case report' has been followed up

for 27 months. This patient, treated with nifedipine
100 mg per day, was able to return to a full life. On the
other hand, in three cases with secondary pulmonary
hypertension, who responded fairly well to the acute

administration of nifedipine, there were signs of fluid
retention and the drug had to be stopped after a short
course. We have insufficient data to establish whether
this undesirable effect is secondary to a negative
inotropic action ofthe drug, outweighing its vasodilator
effect, or if the mechanism is similar to that of the fluid
retention described with other vasodilators.

Despite some promising reports the treatment of
primary pulmonary hypertension remains challenging.
We think that in this condition preliminary haemo-
dynamic evaluation is essential for any drug being
tested. It is probably advisable to give such a drug by
the same route as that used for chronic administration,
and only vasodilators with a predominant and clear
action on pulmonary resistance should be chosen. A
positive haemodynamic response, however, does not
always predict a clinical benefit, and close and con-
trolled follow-up is mandatory.

F Camerini,
E Alberti,
S Klugmann,
A Salvi,
Department of Cardiology,
Ente Ospedaliero Regionale,
University of Trieste,
Trieste, Italy.
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