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Zusammenfassung

Magnesium ist ein physiologischer Calcium-
antagonist und als hochwirksamer Vasodilata-
tor sowohl in vitro [1] als auch in vivo [2]
beschricben worden. Desungeachtet ist —
nach unserem Wissen — sein EinfluB auf den
menschlichen Lungenkreislauf bei Patienten
mit primirem Lungenhochdruck (PPH) bis
heute noch nicht beschrieben worden.

Wir schildern den Fall einer jungen Frau mit
PPH, die mit einer Kombination von Nifedi-
pin und Magnesium behandelt wurde. Diese
kombinierte Therapie resultierte in einer
deutlicheren Reduzierung des Lungenarte-
riendruckes (PAP), verglichen mit einer
Behandlung mit jeweils nur einem der beiden
Priiparate. Die Therapiewirkung ermoglichte
es der Patientin, auf eine Herz- und Lungen-
transplantation zu warten.

Summary

Magnesium is a physiological calcium antago-
nist and has been described as a potent vasodi-
lator in vitro [1] and in vivo [2], nevertheless to
the best of our knowledge, its influence on
human pulmonary circulation in patients with
primary pulmonary hypertension (PPH) has
not been described yet. N

We describe a young woman with PPH who
was treated with a combination of nifedipine
and magnesium. The combined therapy
resulted in a more pronounced reduction in
pulmonary artery pressure (PAP) compared
with either drug used alone and its efficacy
enabled the patient to await heart and lung
transplantation.

Résumé

Le magnésium est un antagoniste physiologi-
que de calcium qui a été décrit comme un
vasodilatateur efficace in vivo [1] et in vitro [2].
Néanmoins — 4 notre connaissance — son
influence sur la circulation pulmonaire
humaine chez des patients souffrant d'une
hypertensine pulmonaire primaire (PPH) n’a
pas encore décril.

Nous détaillons le cas d’une jeune femme qui
soufTrait de PPH et qui était traitée d’une com-
binaison de Nifédipine et Magnésium. Cette
thérapie combinée résultait dans une réduc-
tion plus marguée de la pression de ['artére
pulmonaire, en comparaison du traitement de
chacun de ces deux médicaments, pris seuls a
1a fois. L'efTicacité de ce traitement donnait a
la jeune femme la possibilité d’attendre une
transplantation du coeur et du poumon.

Case Report

A 21 year-old woman suffering from
PPH diagnosed one month previously,
was admitted because of increasing
shortness of breath and near syncope
on effort. Physical examination
revealed blood pressure of 105/70, and
pulse rate of 64/min. A pronounced
right ventricular parasternal heave was
palpated and asecond loud heart sound
was heard over the pulmonary artery
area. There were no clinical findings of
right or left heart failure. ECG showed
right ventricular hypertrophy. Chest
X-ray revealed enlargement of the right
ventricle and pulmonary artery. Pul-
monary function tests were normal.
Two dimensional echocardiography
(2DE) demonstrated a markedly
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enlarged right ventricle and pulmonary
artery. PAP calculated by Doppler
echocardiography (DE) [3, 4] was 58
mm Hg. Blood count, electrolytes, liver
function tests and cardiac enzymes
were normal. Right heart catheteriza-
tion revealed PAP of 64/24 mm Hg
(mean 36), right atrial pressure (RAP) 9
mm Hg, cardiac output (CO) 5.4 liter/
min, mean pulmonary capillary wedge
pressure (CWP) 9 mm Hg, systemic
vascular resistance (SVR) 1244 dynes.
secem ™ and pulmonary vascular
resistance (PVR) 400 dynes.sec.cm™.
Following diltiazem 240 mg/day PAP
remained 64/24 mm Hg (mean 28),
SVR dynes.sec.cm™, PVR 240 dynes.
sec.cm™ and CO 6.1 liter/min. After
discontinuation of diltiazem, a single
dose of 20 mg nifedipine reduced PAP
to 73/13 mm Hg (mean 22), CWP 7mm
Hg, RA 6 mm Hg, SVR 880 dynes.
sec.cm™. Systolic blood pressure also
dropped to 90 mm Hg with sympto-

matic sinus tachycardia of 130 bpm.
There were facial flushing and head-
aches. The patient was discharged on
nifedipine 10 mg Q.I.D. and warfarin
according to prothrombin time. Dur-
ing the following months the patient
improved clinically and PAP calculated
by DE remained low. ~

Six months later the patient was read-
mitted because of recurrent episodes of
syncope upon minimal effort. On
admission blood pressure was 100/60
mm Hg, heart rate 90 beats per minute.
Physical examination remained
unchanged. PAP calculated by DE was
97-100 mm Hg.

Nifedipine (in oral doses of 40 to 150
mg per day) and magnesium intrave-
nously (11 g per day) or orally (Magne-
siocard [magnesium-L-aspartate-
HCL3 H,0] 15 mmol per day, Verla-
Pharm, Tutzing, Germany) alone and
in combination were administered and
the patient was followed clinically
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Fig. 1: Pulmonary artery pressure (PAP) in various treatment schedules.

Oral nifedipine (150 mg/d) or [V MgS0, (11 mg/d) alone reduced PAP by 22% and 28% respec-
tively. The combination therapy of oral nifedipine with either IV MgS50, or oral magnesium
(Magnesiocard) further reduced PAP by 32% and 36% respectively.

N = Nifedipine-Oral; M = Magnesiocard (magnesium-L-aspartate-hydrochloride) Oral (15
mmol/d); * = A significant change from baseline (p < 0.01).

and by repeated DE assessment (Fig.
1). Nifedipine or magnesium alone
reduced PAP from 98.5 to 77.5 mm Hg
or 71.7 mm Hg respectively (p < 0.01).
The combination of nifedipine and
magnesium (intravenously or orally)
significantly reduced PAP to 64-68 mm
Hg (p < 0.01), while systemic blood
pressure remained 90/60 mm Hg and
the patient suffered no more episodes
of syncope on effort.

The addition of magnesium to nifedip-
ine caused a further significant reduc-
tion in PAP without any adverse effects
and enabled her to live almost free of
symptoms for another seven months.
Unfortunately, she eventually died

while waiting in another country for a

suitable heart and lung donor.

Discussion

The syndrome of PPH is probably the
final common pathway for multiple eti-
ologies and diverse pathogenetic
sequences [5]. The aim of pharmacolo-
gic therapy in PPH is to induce pulmo-
nary vasodilation and reduce the work-

load of the right ventricle. However, no
single vasodilator has yet been consis-
tently successful in achieving this goal
[6].

Currently there is no ideal pulmonary
vasodilating agent available for either
acute or chronic administration by oral
route [7]. Prognosis remains poor and
the disease often pursues a relentless
course ending in circulatory failure [5].
Magnesium was demonstrated to relax
smooth muscles in rats’ aorta [1], in
human umbilical vessels [8] and in
coronary arteries [2]. Studies on experi-
mental animals have shown that distur-
bances of magnesium metabolism may
have profound effects on the contrac-
tile state of vascular smooth muscle
and thus on blood pressure [9]. There
are several reports on the clinical and
hemodynamic effects of magnesium in
man. Magnesium sulfate controls cén-
vulsions and high blood pressure in
eclampsia [10]. Right heart catheteriza-
tion in patients with acute myocardial
infarction  demonstrated  13-15%
reduction in PVR and a 7-17% reduc-
tion in PAP [11].

In our patient either nifedipine or mag-
nesium alone reduced PAP by 22% and
28% respectively: Oral nifedipine
reduced PAP from 100 mm Hg to 77.5
mm Hg (p < 0.01), and intravenous
magnesium reduced it to 71.7 mm Hg
(p <0.01). The combination therapy of
oral nifedipine with intravenous mag-
nesium reduced PAP significantly
from 100 mm Hg to 68 mm Hg, and
with oral magnesium to 64 mm Hg (a
reduction of PAP by 32% and 36%
respectively; p<0.01), thus, the admin-
istration of magnesium to patients with
PPH may help carry them through the
waiting period until heart-lung trans-
plantation.
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