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CLINICAL RESEARCH

Neonatal effects of maternal administration of acebutolol

Y DUMEZ, C TCHOBROUTSKY, H HORNYCH, C AMIEL-TISON

Abstract

Systolic blood pressure, heart rate, and blood glucose
concentration were measured in the first three days of
life in 10 infants born to mothers who had received
acebutolol, a cardioselective beta-adrenergic-blocking
agent, for hypertension in pregnancy and compared with
values in 10 infants whose mothers had received methyl-
dopa. The blood pressure was expressed as a percentage
of the expected value. Blood pressure was significantly
lower in the infants of the mothers given acebutolol
(p <0 02, <0 01, and < 0 01 respectively during the three
days of observation). Heart rate was also lower, but the
significance was only at the 0-05 level. Blood glucose was
not significantly different between the two groups.
These results suggest that care should be taken in

prescribing beta-adrenergic-blocking drugs during preg-
nancy.

Introduction

The fetal and neonatal effects of beta-adrenergic-blocking
agents during pregnancy are a subject of controversy. Some
authors are enthusiastic about their results,' -5 while others have
reported a deleterious effect on fetal6 or neonatal outcome.7-10
We studied prospectively in the first three days of life the systolic
blood pressure, heart rate, and blood glucose concentration in 10
infants whose mothers had received methyldopa and 10 whose
mothers had received acebutolol, a cardioselective adrenergic-
blocking drug, for hypertension during pregnancy. The aim of
this clinical comparison was to evaluate any deleterious effect of
the beta-adrenergic-blocking agent in newborn infants.

Maternite de Port Royal, Paris 75014, France
Y DUMEZ, MD, chef de clinique, assistant en gynecologie obstetrique
C TCHOBROUTSKY, MD, maitre de conferences agrege, gyn6cologue

accoucheur des h6pitaux de Paris
H HORNYCH, MD, attach6e de recherches a l'INSERM, U29
C AMIEL-TISON, MD, maitre de recherches a l'INSERM, U29

Subjects and methods

During pregnancy active treatment was given to pregnant women if
the diastolic blood pressure exceeded 90 mm Hg on two occasions at
least 24 hours apart. Readings were taken after five minutes' rest, in
the sitting position, with a sphygmomanometer. The diastolic end-
point was phase IV of the Korotkoff sounds. The patients were not
randomised, the choice of the drugs prescribed depending on the
severity of the hypertension and the decision of the doctor. Ten women
were given acebutolol. Six were treated with acebutolol alone and four
with acebutolol and methyldopa. The daily doses of acebutolol were
between 200 and 800 mg and those of methyldopa between 500 and
750 mg. Ten women were treated with methyldopa; daily doses were
between 500 and 750 mg. The treatment was never stopped before
delivery.
Ten infants were born to the mothers given acebutolol and 10 to the

mothers given methyldopa. Systolic blood pressure, heart rate, and
blood glucose concentration were studied daily within the three first
days of life in all babies. Systolic blood pressure was recorded in the
upper right arm by the Parkers Doppler ultrasound system with a
4 cm cuff and conventional sphygmomanometer. All measurements
were performed by one of us (HH) on sleeping or quiet babies. A mean
of three successive readings that did not differ by more than 5 mm Hg
was noted. The "expected" systolic blood pressure (SBP) was
calculated using the formula of Bucci et all' as adapted by Paxson,12
which uses the principal determinative factors of birth weight (BW;
in kg), gestational age (GA; in weeks), and postnatal age (PA; in days):

SBP=23-2+8 13 BW+0 503 GA+0 226 PA-0 0016 PA2.
The measured systolic blood pressure was expressed as the percentage
of that expected. The heart rate was recorded when the babies were
sleeping. Blood glucose concentration was determined for the first
time at about three hours of life and then on the second and third days
of life two hours after feeding.

Student's t test was used for statistical analysis.

Results

Mothers-No significant differences were observed in the mothers
with regard to age, previous stillbirths or small for dates babies,
diastolic blood pressure before or during treatment, and presence or
absence of proteinuria. However, the duration of hypertension was
longer and the mean degree of uricacidaemia higher in the acebutolol-
treated group (table I).
Babies-Table II shows the clinical characteristics of the babies.

The birth weight was significantly lower in the group whose mothers
received acebutolol. One baby in each group was small for dates
according to Lubchenco's chart. Apgar scores were comparable. The
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systolic blood pressure was significantly lower in the group whose
mothers received acebutolol. This difference remained significant
throughout the first three days of life (tables III and IV, fig 1). Two
infants from the acebutolol group required transfusion for hypo-
tension. The heart rate was also significantly lower during the first
three days of life in the infants of mothers given acebutolol (table III,
fig 2). Six babies from the acebutolol group initially had blood
glucose concentrations below 1-67 mmol/l (30 mg/100 ml) and five of
them required intravenous administration of glucose. This initial
hypoglycaemia occurred in two preterm babies but also in four normal

TABLE I-Details of mothers (figures are means 4 SD)

Methyldopa group Acebutolol group p

Age (years) 29 5 ±4-0 34-5 ±4-5 NS
No with previous stillbirth 3 NS
No with previous small-for-

dates baby 3 NS
Diastolic blood pressure
(mm Hg):
Before treatment 96 ±7 101 ±7 NS
During treatment 93 ±8 98 11 NS

Duration of hypertension
(weeks) 10-1 ±7-7 22-4±15-7 <0 05

Uricacidaemia (mmol/l) 0-26 ±0-06 0-36 ±0 07 <0 02
No with proteinuria

> 1 g/24 hours 2 NS

Conversion: SI to traditional units-Blood urate: 1 mmol/l 168 mg/I.

TABLE II-Characteristics of infants (means ± SD)

Methyldopa group Acebutolol group p

Gestational age (weeks) 39 ±1 38 ±2 NS
Birth weight (g) 3380 ±641 2740 ±401 <002
Percentile of Lubchenco's chart 71 ±30 41±24 <0 05
No small for dates (< 10th

percentile) 1 1 NS
No born prematurely
(<37 weeks) 3 NS

Apgar score at 1 minute 9-6±0 7 9-2±0 6 NS
Apgar score at 5 minutes 10 9 9t±03 NS
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FIG 1-Systolic arterial pressure as percentage of expected value in infants in
first three days of life. Bars represent mean values.
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FIG 2-Heart rate in infants in first three days of life. Bars represent mean
values.

TABLE III-Mean ( ± SD) blood pressure, heart rate,
and blood glucose concentration in infants' first three
days of ife

Methyldopa group Acebutolol group p

Blood pressure (°, of expected)
Day 1 87-3 ±56 74 3 d- 14 < 0 02
Day 2 91 S15 2 778+±10 <0 01
Day3 933±5-1 800 d 10 <001

Heart rate (beats/mmn)
Day 1 132+9 1184 19 <005
Day 2 139 X 10 123 ±18 005
Day 3 148 12 126±21 <002

Blood glucose (mmol/l)
Day 1 2 55 ±0 42 1 60±0-99 NS
Day 2 2 47 ±0-63 2-63 0 50 NS
Day 3 2,72±1-19 3 29±1 53 NS

Conversion: SI to traditional units-Blood glucose: 1
mmol/1v18 mg/I00 ml.

v-Actual arterial blood pressure in mm Hg and (in parentheses) percent-
ood pressure expected in first three days of life in the two groups of

Methyldopa group Acebutolol group

Blood pressure Blood pressure
Case Case
No Day 1 Day 2 Day 3 No Day 1 Day 2 Day 3

1 60 (80) 64 (87) 70 (91) 11 40 (61) 50 (77) 45 (70)
2 58 (85) 62 (92) 58 (87) 12 54 (85) 40 (63) 40 (62)
3 64 (84) 64 (85) 66 (88) 13 45 (72) 52 (84) 58 (95)
4 72 (100) 68 (96) 64 (100) 14 44 (46) 58 (77) 55 (95)
5 64 (86) 70 (85) 70 (96) 15 52 (76) 55 (75) 65 (81)
6 50 (89) 56 (100) 58 (97) 16 60 (97) 60 (97) 52 (84)
7 54 (85) 58 (92) 64 (102) 17 58 (88) 58 (83) 50 (77)
8 60 (84) 64 (92) 64 (92) 18 49 (80) 42 (63) 50 (75)
9 60 (93) 51 (87) 62 (91) 19 54 (76) 58 (83) 58 (84)
10 62 (87) 60 (84) 62 (89) 20 40 (62) 45 (70) 50 (78)

babies. Only one baby from the methyldopa group developed late
hypoglycaemia. These differences, however, were not significant (table
III).

Discussion

Neonatal hypoglycaemia was reported after maternal treat-
ment with propranolol, a non-cardioselective beta-adrenergic-
blocking agent. Gallery et all did not observe such a complication
with oxprenolol. In our series the mean blood glucose concen-
tration was not significantly different between the infants of
mothers who received acebutolol and those of mothers who
received methyldopa, but a transient hypoglycaemia was present
at three hours of life in four term infants of appropriate weight
after maternal administration of acebutolol.
Comparing the heart rate and blood pressure in infants born

to mothers given acebutolol with those in infants born to mothers
given methyldopa showed that maternally administered acebuto-
lol has a long-lasting neonatal haemodynamic effect. These
variables were not studied in the recent randomised comparison
by Gallery et all of the effects of methyldopa and oxprenolol for
the treatment of hypertension in pregnancy. In another study,
comparing the effects of metoprolol and hydrallazine, Sand-
strom2 found that fetal heart rate at birth was above 100 beats/
min in 94 babies whose mothers received metoprolol and 81
whose mothers received hydrallazine. In 1977 Habib and Mc-
Carthy13 reported on six normal newborn infants whose mothers
had received propranolol: bradycardia and hypoglycaemia were
present for 48 hours. Blood pressure was not measured. In our

1078

1

l

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.283.6299.1077 on 24 O

ctober 1981. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 283 24 OCTOBER 1981 1079

series the most striking neonatal effect was on blood pressure:
the difference between the two groups was highly significant
(p <0 02) on the first day and remained so (p <0 01) for the next
two days. The initial protocol was devised for an observation
period of three days: we do not know how long it took for these
haemodynamic variables to return to normal.

Beta-adrenergic-blocking agents are among the most potent
antihypertensive drugs. They control blood pressure much
better than methyldopa.1 Our findings, however, justify caution
in their use during pregnancy. The newborn infant may be
considered to be at risk and the delivery have to be performed
in a skilled medical environment. We suggest that such babies
should be admitted for a few days to a neonatal unit.

Requests for reprints should be addressed to Dr C Tchobroutsky,
Maternite de Port Royal, 123, Boulevard de Port Royal, 75014 Paris,
France.
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Position of patient and respiratory function in immediate
postoperative period

W J RUSSELL

Abstract

Respiratory function was studied in 19 patients placed
in both the supine and sitting positions in the early
postoperative period. Although the sitting position was
expected to improve respiratory function, no such
advantage was found; instead, a small but statistically
significant deterioration in arterial oxygenation was
found in most patients when sitting up.

It is concluded that no respiratory benefit should be
expected from sitting patients up in the early post-
operative period.

Introduction

Arterial oxygen tension is affected by many factors. Age and
lung disease affect matching of ventilation and perfusion and
are well recognised as impairing arterial oxygenation. In patients
undergoing general anaesthesia a further decrease in oxygenation
is common and usually extends into the postoperative period.
The decreased oxygenation in the postoperative period appears
to be a combination of intrapulmonary shunting and inequality
between ventilation and perfusion and is more severe with
increased age.' The increased inequality between ventilation
and perfusion is thought to be related to small-airway closure
and thus is affected by factors such as upper abdominal surgery
that reduce the functional residual capacity.2 Probably the
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reduction in functional residual capacity causes more of the
tidal volume to be within the closing volume and this change in
relation is the main reason for the increased alveolar-arterial
oxygen gradient.

In normal subjects posture affects the functional residual
capacity, the relation between tidal volume and closing volume,
and the alveolar-arterial oxygen tension gradient.3 A change
from sitting to lying decreases the functional residual capacity
of the lungs and is associated with an increased alveolar-
arterial oxygen gradient if the proportion of the tidal
volume within the closing volume is increased. If making
postoperative patients sit up increased their functional residual
capacity, less of their tidal volume would be within the closing
volume and alveolar-arterial oxygen tension gradient would
decrease. To examine this hypothesis patients in this study
were alternately positioned sitting up and supine and their
oxygen tensions measured.

Patients and methods

Nineteen patients were divided randomly into two groups. Nine
were allocated to a sitting-supine-sitting sequence and 10 to a
supine-sitting-supine sequence. Thus each patient was assessed in
three positions, the first and third being identical. All patients were
undergoing uncomplicated abdominal surgery and gave informed
consent. The study was approved by the research review committee
of the hospital. Each patient received an opiate and atropine pre-
medication. Anaesthesia was induced with thiopentone and main-
tained with nitrous oxide and oxygen, a relaxant, and further
analgesia given intravenously as necessary. During operation a
radial artery cannula was inserted percutaneously and flushed with
heparin saline.

Postoperatively patients were allowed to recover for 30 to 60
minutes before the study was begun. During this time they were
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