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Summary
In a young woman with primary pulmo-
nary hypertension, treatment with low-
dose nifedipine resulted in resolution of
symptoms and of tricuspid regurgitation.
On withdrawal ofnifedipine, symptomatic
pulmonary hypertension recurred within
48 hours and was controlled by re-
introduction oflow-dose nifedipine.
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Primary pulmonary hypertension is associated
with a poor prognosis and although resolution
has been reported,' median survival is only 2.8
years.2 Nifedipine causes an acute reduction in
pulmonary arterial pressure in most cases, but
the reduction is often transient.3 In patients in
whom the reduction is sustained, continuous
high-dose nifedipine (120-240 mg/day) is
associated with a favourable prognosis, with
94% survival at four years.4 At these doses
nifedipine commonly causes dependent
oedema and postural hypotension.

Case report

A 3 1-year-old woman presented with recurrent
syncope and progressive dyspnoea on effort.
She had smoked five cigarettes daily for 10
years but stopped a year before presentation.
She had never used anovulants. Physical
examination was normal apart from increased
intensity of the pulmonary component of the
second heart sound. Electrocardiogram (ECG)
revealed inversion ofT waves in leads V, to V3
(figure 1). Chest X-ray showed prominence of
the pulmonary outflow tract but isotope
perfusion scan was normal.
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Figure 1 ECG at time of presentation. In a series of
four ECGs over a period of 36 hours, T waves were
inverted in VI to V3 in all cases and in V4 in two cases

Transthoracic two dimensional echocardiog-
raphy showed dilation and hypertrophy of the
right ventricle. Doppler studies revealed mod-
erate tricuspid regurgitation. Pulmonary artery
systolic pressure was calculated at 65 mmHg
from the velocity of the regurgitant jet and the
height of the jugular venous pressure. Right
heart catheterisation confirmed the presence of
pulmonary hypertension with a pulmonary
artery pressure of 80/50 mmHg and total pul-
monary vascular resistance of 1 106 dyne.s.cm-5
(normal 100-300). Left heart pressures, left
ventriculogram and coronary angiogram were
normal.
A balloon flotation catheter was used to

monitor the pulmonary artery pressure for two
hours after a test dose of nifedipine. Following a
single oral dose of nifedipine 10 mg, pulmonary
arterial pressure fell to 38/25 mmHg. This
reduction was sustained for over two hours. The
patient received slow release nifedipine (Adalat
Retard) 20 mg bid. Repeat echocardiography
two days after commencement of therapy
showed no evidence of tricuspid regurgitation.
During the following 10 months, exercise

tolerance returned to normal and the patient
was asymptomatic apart from lower limb
oedema which was attributed to nifedipine.
Echocardiography was repeated and no abnor-
mality was detectable. On ECG, the T waves in
V2 and V3 had reverted to normal (figure 2).
Because of the oedema the patient requested
that her therapy be stopped. Nifedipine was
withheld and she was kept under observation.
Dyspnoea recurred within 36 hours of the

last dose of slow-release nifedipine. Echocardi-
ography was repeated 48 hours after cessation
of nifedipine and showed tricuspid regurgita-
tion with a calculated pulmonary artery systo-
lic pressure of 70 mmHg. Nifedipine was
recommenced at the previous dose and 24
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Figure 2 Following treatment with nifedipine for 10
months, the T waves in V2 and V3 had normalised
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hours later her symptoms had resolved. At
follow-up echocardiography no tricuspid re-
gurgitation was detectable. Measurement of
pulmonary artery pressure by balloon flotation
catheter was repeated after a further two
months of nifedipine therapy. Over a 30-min
period of observation, pressure averaged 29/18
mmHg, with a total pulmonary vascular resist-
ance of 375 dyne.s.cm-5. Daily dosage of nifed-
ipine was increased to 60 mg. The patient
remains well.

Discussion

It has previously been reported that pulmonary
hypertension controlled with diazoxide can
recur if the drug is stopped. In these cases
recurrence was documented several months
after withdrawal of therapy.5 6 A similar phe-
nomenon has been predicted for nifedipine but
never clearly documented.

In their series of patients treated with
calcium channel antagonists, Rich and Brund-
age report the death of one patient due to right
heart failure two weeks after an abrupt
reduction in her daily dose of nifedipine from
160 to 40 mg.7 Their patient had responded
well to high dose nifedipine therapy but dosage
was reduced due to gastrointestinal symptoms.
Because the patient was symptomatic before
the dose reduction and because pulmonary
artery pressure was not monitored at the time
of the change the authors could only postulate
that her death might have been due to rebound
pulmonary hypertension secondary to nifed-
ipine withdrawal. In a subsequent series from
the same centre, it was reported that a patient
who had been successfully treated with 240 mg
of nifedipine per day for four months died after
therapy was stopped abruptly. No information
was supplied regarding mode of death in that
case.
The case which we describe differs from

previously reported cases of primary pulmo-
nary hypertension in the unusually low dose of
nifedipine required to produce a favourable
haemodynamic and symptomatic response. It
is also the first case in which recurrence of pul-

Management ofprimary pulmonary
hypertension

* calcium channel blocking agents cause
immediate dramatic fall in pulmonary artery
pressure in some patients

* patients who respond acutely will usually have a
good haemodynamic and functional response to
calcium channel block in the long term

* prostacyclin infusion by an implanted infusion
system improves symptoms in many patients who
fail to respond to calcium channel blockers

* anticoagulation should be used if functional
ability remains impaired

* heart-lung transplantation, or double or single
lung transplant should be considered if the
disease continues to progress

monary hypertension has been clearly docu-
mented following withdrawal of nifedipine.
Doppler measurements correlate well with
invasive measurements of pulmonary artery
pressure in most patients,8 and a reasonable
correlation was shown in this case. We are
therefore confident that the elevated pulmo-
nary artery pressure recorded after withdrawal
of nifedipine was accurate. In the absence of
tricuspid regurgitation, it is impossible to
quantify pulmonary artery pressure by
echocardiography. The resolution of tricuspid
regurgitation suggests that pulmonary artery
pressure was reduced during long-term nifed-
ipine treatment in this case, but the extent of
this reduction is unknown.
The most disturbing aspect of this case is the

rapidity with which symptomatic pulmonary
hypertension returned after therapy was
stopped. Taken in combination with the two
fatalities described by Rich's group, this raises
the possibility that severe and potentially lethal
rebound pulmonary hypertension can occur
following abrupt withdrawal of nifedipine in
this condition. We believe that patients with
primary pulmonary hypertension should be
cautioned not to discontinue nifedipine
therapy or reduce their dosage without ad-
equate supervision.
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