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Beta-2-mimetics are currently the drugs of choice
for the treatment of premature labor. The presence
of beta-2-adrenoceptors in numerous organs of
the body and the limited receptor specificity of
the beta-2-stimulant give rise to a number of car-
diopulmonary and metabolic side effects. While
most of these side effects are explicable there is
no satisfactory explanation for the occasional de-
velopment of maternal pulmonary edema. In the
last years systematic experimental and clinical in-
vestigations of GROSPIETSCH and co-workers [2]
and our group [3, 4] have elucidated the patho-
physiology of cardiopulmonary changes during
tocolytic treatment by betamimetics.
The monitoring of 40 pregnant patients under
tocolytic treatment with fenoterol by using heart
catheter techniques showed a 30% increase in
cardiac output (figure 1) and cardiac index [4].
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Figure 1. Cardiac output in pregnant women under
tocolytic treatment by fenoterol.

This considerable increase lead to a rise in pul-
monary artery pressure of close to 50%. The close
correlation between the increase of cardiac output
and pulmonary artery pressure proves that the
rise in pressure is primarily dependant on a change
in output rather than resistance. At the same time
a small but not significant increase in pulmonary
capillary pressure indicates that the treatment with
normal dosis of fenoterol does not impair left
ventricular function. These results are confirmed
by other investigators. Therefore based on cur-
rently available information a cardiac cause of
pulmonary edema is unlikely. An exception are
women with preexisting heart disease. Together
with the treatment of premature labor cortico-
steroids are frequently given in order to accelerate
maturation of fetal lungs. In animal experiments
we found evidence suggesting that the simultane-
ous administration of glucocorticoids leads to an
additional increase in resistance within the pul-
monary circulation, while betamimetics alone are
lowering pulmonary resistance [3]. In connection
with the possible increase in vascular permeability
with movement of fluid into the interstitium this
may be the underlying cause for the development
of maternal lung edema. Furthermore the experi-
ments by GROSPIETSCH and co-workers showed
an increased water-retention under betamimetic
treatment due to renal changes [1].
Animal experiments by GROSPIETSCH showed a
decrease of renal blood flow and a reduction in
urinary excretion of potassium and fluid after
fenoterol [1]. At the same time plasma renin activ-
ity increased. Though these results could not be
confirmed in all details by other investigators,
they also found the increase of fluid retention.
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The described changes are predisposing factors
for the development of interstitial lung edema.
The risk is further increased by drugs, chorioam-
nionitis and other factors.
The case presentation by Russi et al. underlines
the difficulties one encounters in trying to find an
explanation for the development of pulmonary
edema in pregnant women under treatment with
betamimetics. The multitude of potential
contributing factors like drugs including glucocor-
ticoids, blood transfusion and infection due to
premature rupture of membranes does not permit
a straightforward explanation for the pulmonary
edema. The presence of interstitial and alveolar
edema with high protein contant is consistent with
the appearance of the typical pulmonary edema as
has been described before. Although an increased
pulmonary capillary permeability induced by glu-
cocorticoids appears as possible major causative
factor prove for this hypothesis cannot be deduced
from the presented clinical data. Further system-

atic clinical and experimental studies will be need-
ed.

The following recommendations should be
derived from the presented cases:
1. Tocolysis with betamimetics requires close

monitoring of the pregnant patient with par-
ticular care as to the use of additional drugs.

2. In particular the simultaneous administration
of glucocorticoids during the initial stage of
high dose treatment with betamimetics may be
hazardous.

3. In patients with predisposing factors for pul-
nonary edema like heart disease or pregnancy
induced hypertension the infusion of tocolytics
should be restricted to delected cases and used
only under conditions of intensive care moni-
toring.

4. The administration of fluids requires close
monitoring and the use of laevulose for the
infusion of tocolytics may be advantageous.
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