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Antenatal dexamethasone and subsequent
lung growth
Y C WONG, C S BEARDSMORE, AND M SILVERMAN
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SUMMARY Long-term effects on lung size and lung mechanics were sought in a 12-month follow-up
study of 15 infants of very low birthweight ( < 1500 g), 7 of whom had been exposed to antepartum
dexamethasone (mean dose 21 mg). None of the infants had significant neonatal respiratory disease.
No differences were found between dexamethasone-treated and control groups for thoracic gas

volume, dynamic pulmonary compliance, or airways resistance during the first year of life. This
suggests that the growth and development of the lungs are not adversely affected by antepartum
exposure to dexamethasone.

The value of antenatal corticosteroid administration
in the prevention of the respiratory distress syndrome
in preterm infants has become generally accepted
since the work of Liggins and Howie.1 Nevertheless,
there is disquieting experimental evidence of adverse
effects on the growth of newborn animals after
intrauterine or neonatal exposure to cortico-
steroids.2-4 In particular Johnson and colleagues2 4
have demonstrated in rhesus monkeys that altera-
tions in neonatal lung growth and mechanics may
occur after only 3 days ofantepartum betamethasone
administration in a dose comparable with that used
in human obstetric practice. The pulmonary effects
appeared to be dose related.2 Ill effects have been
reported for other animal species.3

This paper reports the results of lung function
tests in a group of 15 infants of very low birthweight
(VLBW; less than 1500 g), 7 of whom had been
exposed to perinatal corticosteroids. We sought
evidence for any alteration in lung growth or

mechanics during the first year of life that could have
been associated with corticosteroid therapy.

Patients

During a prospective longitudinal study of the
pulmonary sequelae of VLBW infants, we identified
15 infants who had little or no neonatal lung disease.
Five had transient tachypnoea,5 requiring a brief
period ofadded oxygen therapy. Two were mechanic-
ally ventilated by endotracheal tube for 15 and 24
hours, during transport and during and after
operation for small-bowel resection, respectively.
The mothers of 7 of the infants had been given

intramuscular dexamethasone (mean dose 21-1 mg)
536

during the 4 days before delivery, the first dose having
been given a mean of 37 hours before delivery. One
of the mothers had received only 4 mg, whereas the
other 6 had all received at least 12 mg dexametha-
sone. None of the other 8 infants had been exposed
to corticosteroids. The mean birthweight and gesta-
tional age6 were significantly greater in the control
group, which contained a high proportion of growth-
retarded infants (Table 1).
The infants were studied, as far as possible, at 6-

monthly intervals for up to 12 months. The older
infants were sedated (trichloryl 100 mg/kg) for
whole-body plethysmography. Parental consent was
obtained for the measurements, which were approved
by the Research Ethics Committee.

Methods

In order to measure lung mechanics, the infant was
placed in the right lateral position inside the
plethysmograph. Once the infant was sleeping
quietly, an oesophageal balloon catheter was inserted

Table 1 Perinatal data (mean values + SE)
Control Dexamethasone
group treated
(n =8) (n= 7)

Birthweight (g) 1326 (52)** 1124 (82)
Gestational age (weeks) 32.9 (0 *6)*** 30. 1 (06)
Male: female 4: 4 3: 4
Inborn: outborn 6: 2 5 2
Light for gestational aget 7 3
Membranes ruptured >24 hours 1 2
Transient tachypnoea (see text) 1 4
Mechanical ventilation 1 1

**P<0-01, ***P<0.001, SE standard error.
tLess than 10th centile weight-for-age.14 15
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orally into the stomach. Watching the oscilloscopic
display of oesophageal pressure, the catheter was

withdrawn slowly until the pressure signal became
inverted, indicating that the balloon was then in the
oesophagus. The rebreathing apparatus with its
built-in pneumotachograph7 was then carefully
manipulated into place, and the face mask sealed
around the mouth and nose with Silicone putty,
taking care to avoid pressure on the nose and to
ensure a tight fit. The oesophageal balloon was then
inflated bringing it into its working range.8 Pulmon-
ary conductance (Gp) and dynamic compliance
(Cdyn) were calculated from at least 10 breaths of
reasonable regularity.9-1"

Thoracic gas volume (TGV) and airways conduct-
ance (GAW) were measured by an adaptation of a

plethysmographic technique'2 in which the infant
rebreathed heated humidified gas at BTPS, using a

rebreathing apparatus containing occluding valves.7
The characteristics of the pressure transducers
(Valedyne MP45-1 for oesophageal pressure, box
pressure, and flow; SE Labs 1150 for mask pressure)
and the amplifier/ultraviolet chart recorder (Emma,
SE Labs) had previously been shown to be satisfac-
tory for measurements at a basic respiratory
frequency of up to 2 HZ.8 The flow signal was

electronically integrated to give tidal volume. TGV
was calculated from at least 3 separate occlusions.
Calculation of airways resistance RAW was based on

changes in gas flow and alveolar (box) pressure
between points of mid-iso-lung volume.

Results

Altogether 34 sets of observations were made during
the study on the 15 patients, representing between 1

and 4 sets of measurements for each patient. RAW
and Cdyn measurements were less complete than
TGV recordings for technical reasons.
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Table 2 Lung mechanics (mean values ±SE)

Control Dexamethasone
group group

Specific airways conductance 2.2 (±0.37) x 10-4 2.0 (±0.31) x 10-4
(per cmH20 per second)* n 14 n 18

Specific dynamic compliance 6.7 (±0.70) x 10-2 7.1 (±0*75) x 10-2
(per cmH2O)t n 10 n 7

n = number of observations of each parameter.
*GAw/TGV, t Cdyn/TGV.

The relationship between lung volume (TGV) and
body weight was so close for the two groups that the
regression lines could not be separately depicted
(Figure). The values of lung volume were identical
with those obtained in a control group of infants of
> 1500 g birthweight studied in this laboratory
(TGV (ml) = 14-5 x body weight (kg) + 41-9).
Growth-retarded infants had the same relationship
between TGV and body weight as did the approp-
riately grown infants. There was no significant
difference between the two groups for either dynamic
compliance or airways conductance, normalised for
lung volume (Table 2).

Discussion

The VLBW infants in this study had been born at a
time when antenatal corticosteroids were not always
considered in the management of preterm labour or
delivery and when minor medical contraindications
to corticosteroid administration (for example mild
hypertension, rupture of membranes) were generally
observed. This allowed us to find a control group of
untreated infants, broadly similar in clinical state
to those exposed to antenatal dexamethasone. The
mothers of the treated group received between 4 and
48 mg dexamethasone during the 6-96 hours before
delivery, the mean amount being close to a generally
accepted dose.' All the infants were free of significant
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Figure Relationship between thoracic
gas volume and body weight for
control infants (circles) and
dexamethasone-treated infants (squares);
light for dates infants are shown by closed
symbols. The calculated regression line
for all the data points is shown.
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neonatal lung disease. Other VLBW infants, some
exposed antenatally to dexamethasone and who
developed neonatal respiratory disease, were of
course admitted to our neonatal unit during the
same period. They were not included in this study,
since it would have been impossible to distinguish
possible effects of dexamethasone from the effects
of neonatal respiratory disease and its treatment.
No differences in TGV or lung mechanics were

detected during the first year of life, between the
control and dexamethasone-treated patients. Nor
were any dose-related effects discernible when the
results for high and low dose dexamethasone-treated
infants were compared. The values of lung mechanics
were in accord with our own laboratory values for
infants of over 1500 g birthweight.
These results in human infants appear to contrast

with observations on the lungs of preterm rhesus
monkeys exposed in utero to similar amounts of
corticosteroids.2 4 In preterm monkeys, betametha-
sone produced an increase in lung distensibility
(compliance) associated with altered alveolar
morphology. The functional alterations were detected
in saline-filled lungs and were thus independent of
surface effects (that is, the surfactant system). It was
speculated that long-lasting changes in the mechani-
cal properties of the lungs might have resulted,
although long-term follow-up studies were not
carried out.
Our earliest studies were made in infants of 3-4

weeks' postnatal age. Moreover, our patients
obviously had 'mature' lungs, since none suffered
from respiratory disease syndrome. However, had
any of the long-lasting effects predicted by Beck et
al.2 developed in our subjects, the consequent
alterations in lung mechanics should have been
detected by our tests, although, ideally, static
pressure-volume curves of the lungs should have been
performed. These have not been technically feasible
in living infants.

This study has shown that exposure to antenatal
dexamethasone had no ill-effect on the lung volume
and lung mechanics of VLBW infants during their
first year of life. Any major alteration in the struc-
ture or growth of the lungs should have been
detected by our methods. This evidence, together
with the evidence of other studies,13 suggests that the
long-term risks of antenatal corticosteroid exposure
in such infants may be minimal and are outweighed
by the benefits.'

We thank Action Research-The National Fund for
Research into Crippling Diseases, the Sir William

Coxen Fund, and the Medical Research Council for
financial support.
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