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Randomised controlled study of early use of
inhaled corticosteroid in preterm infants with
respiratory distress syndrome

T F Fok, K Lam, M Dolovich, P C Ng, W Wong, K L. Cheung, K W So

Abstract

Aim—To investigate the therapeutic effi-
cacy of inhaled fluticasone propionate,
started on day 1 of age, on ventilated pre-
term infants with respiratory distress
syndrome.

Methods—Starting within 24 hours of age,
ventilated preterm infants (gestation < 32
weeks, birthweight < 1.5 kg) with respira-
tory distress syndrome were given a 14 day
course (two puffs, 12 hourly) of either flu-
ticasone propionate (250 pg/puff) (group 1,
n=27) or placebo (group 2, n=26) with a
metered dose inhaler-spacer device. Re-
sponse to treatment was assessed by the
rate of successful extubation by days 7 and
14 of age, changes in respiratory system
mechanics, death, occurrence of chronic
lung disease, and other neonatal compli-
cations.

Results—More infants in the treatment
group were successfully extubated by 14
days of age than those in the placebo group
(17127 vs 8126; p = 0.038). The treated
infants also showed a more significant
improvement in respiratory system com-
pliance during the first 14 days of life. The
two groups, however, did not differ signifi-
cantly in their need for systemic steroids
after day 14 of age, death, or the occur-
rence of chronic lung disease. The treat-
ment was not associated with any increase
in neonatal complications, including those
attributable to steroid induced side ef-
fects.

Conclusion—These results provide pre-
liminary evidence that early treatment
with inhaled corticosteroids may be ben-
eficial to ventilated preterm infants with
respiratory distress. Further study of its
use in a large scale randomised trial is
warranted.

(Arch Dis Child Fetal Neonatal Ed 1999;80:F203-F208)

Keywords: respiratory distress syndrome; mechanical
ventilation; corticosteroid; aerosol; fluticasone propion-
ate

Systemic corticosteroids are often given to
ventilated and oxygen dependent preterm
infants at 2 to 4 weeks of age for the treatment
of chronic lung disease (CLD). Because lung
inflammation secondary to oxygen toxicity and
barotrauma may occur within the first few days
of postnatal life,' * early treatment with cortico-
steroids during the acute phase of respiratory
distress syndrome (RDS) may prevent CLD. In
ventilated preterm infants with RDS, adminis-

tration of systemic dexamethasone within the
first day of life has been associated with a more
rapid improvement in respiratory status, earlier
extubation,’” and reduction of CLD.* There is
evidence that preterm infants younger than 2
weeks of age are more prone to nosocomial
infections and impaired brain development as a
result of corticosteroid treatment.’” There are
also concerns that the early treatment regimen
will unnecessarily subject infants who are not
destined to develop CLD to the risk of other
steroid induced complications, such as hyper-
tension, hyperglycaemia, growth impairment,
and suppression of hypothalamic—pituitary—
adrenal functions. By delivering the medication
directly into the lungs as an aerosol, the dose
and the risks can be reduced.*"' In preterm
infants with established CLD inhaled cortico-
steroid can lessen their respiratory symptoms, '
improve their lung function,*** reduce their
need for systemic steroids,’ and facilitate earlier
extubation.” This randomised study was car-
ried out to evaluate the therapeutic efficacy of
inhaled fluticasone propionate in the early
treatment of ventilated preterm infants with
RDS.

Methods

The study was approved by the Clinical
Research Ethics Committee of the Chinese
University of Hong Kong.

Inborn preterm infants admitted consecu-
tively into our neonatal intensive care unit for
the treatment of RDS were considered eligible
for the study if they satisfied the following cri-
teria: gestation < 32 weeks; birthweight < 1.5
kg; requirement for mechanical ventilation; and
parental consent to the study. All the infants
were given two doses (5 ml/kg per dose) of
intratracheal synthetic surfactant (Exosurf,
Burroughs Wellcome Corporation, UK) 12
hours apart. The first dose was given within 1
hour of birth. The infant was enrolled if a blood
gas obtained between 6 to 10 hours after the
second dose of surfactant (19 to 23 hours after
birth) showed an arterial PO,:alveolar PO,
ratio of < 0.25. Alveolar PO, (PAO,) was
calculated from the alveolar gas equation PaO,
= PIO, —PaCO,/R + PaCO, x FI O, x(1-)/R
where PIO, is the partial pressure of oxygen in
the inspired gas and equals the difference
between the atmospheric pressure (760 mm
Hg or 101.3 kPa) and the saturated water
vapour pressure (47 mm Hg or 6.3 kPa),
PaCO, is the arterial carbon dioxide tension
and R is the respiratory quotient and equals
0.8. Infants who were dying and those with
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significant congenital malformation were ex-
cluded. The infants enrolled were randomised
by computer generated random numbers into
treatment (group 1) and control groups (group
2); allocation to the groups was carried out by
opening opaque, sealed envelopes. The calcula-
tion of the required number of infants in each
group was based on a previous report on the
early use of systemic dexamethasone which
showed that successful extubation at 2 weeks of
age was accomplished in 57% of the treated
group and in 28% in the placebo group.” A
sample size of 26 in each group would result in
a power of 0.8 for detecting a difference of this
size with an a error of < 0.05.

All the infants were given intravenous
penicillin and netilmicin shortly after birth,
after a blood count and blood culture speci-
mens were obtained. The antibiotics were dis-
continued after three days if the infants showed
no sign of sepsis and the blood -culture
remained negative. All infants were continu-
ously monitored for their heart rate, respiratory
rate, and transcutaneous oxygen saturation
(Sa0,). Blood pressure was monitored con-
tinuously through an indwelling arterial cath-
eter when available, or hourly using the oscillo-
metric method (Dinamap XL Vital Signs
Monitor, Johnson and Johnson Medical Inc,
USA). Capillary blood glucose concentration
was tested four times daily using the strip
method (Haemo-Glukotest, Boehringer Man-
nheim, GmbH, Germany). True blood glucose
was measured when the Haemo-Glukotest
showed the presence of hyperglycaemia (blood
glucose > 7 mmol/l).

Each infant in group 1 (n=27) was given two
puffs of fluticasone by metered dose inhaler
(MDI) (Flixotide; Glaxo, UK; 250 ug per
puff), and in group 2 (n=26) two puffs of pla-
cebo provided by the same manufacturer, 12
hourly for two weeks. The first dose was given
within 24 hours of birth. The label on the MDI
canisters had been removed so as to conceal the
identity of the contents.

Aerosol delivery was carried out by an inves-
tigator not involved in the clinical management
of the patients or data collection. Immediately
before aerosol delivery, an MV15s Aerocham-
ber was inserted between the Y-connector of
the ventilator circuit and endotracheal tube.
After suctioning of the endotracheal tube, two
puffs of the aerosol (fluticasone or placebo, as
appropriate) were actuated into the spacer one
minute apart immediately before the inspira-
tory phase of a ventilator generated breath. The
MDI canister was vigorously shaken for at least
10 seconds before each actuation. The spacer
was removed one minute after the second puff.

Extubation was considered when the FIO,
and ventilator rate were decreased to < 0.4 and
< 10 breaths a minute, respectively. The deci-
sion to extubate was made by the attending
neonatologists who were blinded to the study
protocol and the nature of the aerosol given to
the infants. After the endotracheal tube was
removed oxygen was administered via a head
box at a concentration 10% higher than that of
the ventilator gas. Subsequently, FIO, was
adjusted so that the infant’s SaO, was main-
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tained between 90% to 93%. All infants were
given a loading dose (6 mg/kg) of intravenous
aminophylline immediately before extubation,
followed by a maintenance dose of 2.5 mg/kg
every 12 hours. Infants extubated before day
14 continued to receive the aerosol delivered
through a neonatal Aerochamber (Trudell,
Canada), which had been modified by remov-
ing its one way non-rebreathing valve. This
modification has been shown to increase the
amount of aerosol delivery." The face mask of
the Aerochamber was replaced with a Laerdal
Resuscitation mask (Laerdal, Stavanger, Nor-
way) which has a smaller dead space and
tighter fit to the face. The face mask was placed
tightly over the infant’s face, covering the nose
and the mouth during aerosol delivery. After
delivery of the second dose, the infant was
allowed to breathe into the Aerochamber for 1
minute before the system was removed.

In both groups infants with significant respi-
ratory problems after 14 days of age were given
open label systemic dexamethasone, as decided
by the attending neonatologist. In our unit
treatment with systemic steroids is considered
in infants older than 3 weeks of age who remain
ventilated with FIO, > 30% or breathing spon-
taneously in an oxyhood with FIO, > 40%. The
two groups were compared for the following
outcomes: successful extubation by days 7 and
14 of age; death; oxygen dependency at 28 days
of postnatal age and 36 weeks after conception;
complications, including hyperglycaemia,
hypertension, sepsis confirmed by blood cul-
ture, pulmonary air leak (interstitial emphy-
sema, pneumothorax, or pneumomediasti-
num), periventricular haemorrhage and
leucomalacia, retinopathy of prematurity, pat-
ent ductus arteriosus, and necrotising entero-
colitis; and bacterial colonisation of the airway.
Extubation was considered to be successful if
the infant was able to breathe spontaneously
without the endotracheal tube or assisted ven-
tilation for at least 48 hours without a
significant increase in respiratory effort and
deterioration in blood gas values. Hyperglycae-
mia was defined as a blood glucose reading > 7
mmol/l."”> The number of infants with high
blood glucose concentration >10 mmol/l was
also compared between the two groups.
Hypertension was defined as two consecutive
readings of systolic or diastolic blood pressure
greater than 80 mm Hg and 45 mm Hg,
respectively.'® Cranial ultrasound scanning was
performed at 6, 14, and 28 days of age, and
whenever periventricular haemorrhage was
suspected clinically. Symptomatic patent duc-
tus arteriosus was treated with intravenous
indomethacin after confirmation by echocar-
diogram. Clinically significant patent ductus
arteriosus refractory to indomethacin treat-
ment was closed by surgical ligation. Ophthal-
mological screening for retinopathy of prema-
turity was started at 4 weeks of age. Necrotising
enterocolitis was diagnosed by the presence of
pneumatosis intestinalis or intestinal perfora-
tion on abdominal radiograph, or for those
requiring surgical intervention, on laparotomy.
Tracheal aspirate was obtained for bacterial
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Table 1  Demographic characteristics of study and control infants: numbers are given in
mean (SEM) ¥ or fabsolute numbers (%)

Group 1 Group 2
(fluticasone) n=27  (placebo) n=26  p Value

Gestation (week)F 27.9 (0.5) 27.1 (0.5) 0.275%
Birthweight (g)% 993 (71) 981 (71) 0.906*
Complications of pregnancyt 0.186**

Nil 17 (63.0) 23 (88.5)

Diabetes mellitus 4 (14.8) 1(3.8)

Infection 2 (7.4) 1(3.8)

Antepartum haemorrhage 4 (14.8) 1(3.8)
Multiple pregnancyt 0.701**

Twin 6 (22.2) 8 (30.8)

Triplet 2(7.4) 1(3.8)
Ruprure of amniotic membrane

Duration (h)$ 11.0 (1.3) 13.8 (2.5) 0.330*

Duration > 24 hi 0 (0.0) 3 (11.5) 0.111%*
Antenatal corticosteroidt 15 (55.6) 13 (50.0) 0.897**
Mode of deliveryt 0.785**

Spontaneous vaginal 12 (44.4) 11 (42.3)

Breech vaginal 3 (11.1) 3 (11.5)

Forceps 13.7) 0 (0.0)

Caesaerean section 11 (40.7) 12 (46.2)
Apgar score at 5 min < 7t 8 (29.6) 8 (30.8) 0.835**
Peak inflation pressure at enrolment} 21.2 (0.8) 20.5 (0.6) 0.463*
PaO,: alveolar PO, ratio at enrolment} 0.19 (0.01) 0.19 (0.01) 0.630*

* Student’s 7 test, ** % test.

Table 2 Outcome of study and control infants: values are in absolute number (%)

Group 1 Group 2
(fluticasone)  (placebo)
n=27 n=26 Odds ratio (95% CID  p Value*
Respiratory status
Extubation within 7 days 13 (48.1) 8 (30.8)  2.09 (0.59,7.53) 0.311
Extubation within 14 days 17 (63.0) 8 (30.8)  3.83 (1.06, 14.24) 0.038
Oxygen dependency/death at 28 d 16 (59.3) 17 (65.4) 0.77 (0.22,2.70) 0.860
Oxygen dependency/death at 36
post conceptional weeks 6 (22.2) 12 (46.2) 0.33 (0.08, 1.27) 0.121
Mortality 5 (18.5) 9 (34.6)  0.43(0.10,1.77) 0.309
Systemic steroid required after day
14 5 (18.5) 8(30.8) 0.51 (0.11,2.17) 0.473
Complications
Hyperglycaemia
>7 mmol/l 12 (44.4) 14 (53.8)  0.69 (0.20, 2.32) 0.682
>10 mmol/l 5 (18.5) 6(23.1) 0.76 (0.16, 3.53) 0.278
Hypertension 5 (18.5) 4 (15.4) 1.25 (0.23,7.16) 1.000
Pneumothorax 1(3.7) 2(1.7) 0.46 (0.01, 9.53) 0.610
PDA requiring treatment 17 (63.0) 20 (76.9) 0.51 (0.13, 1.97) 0.142
Indomethacin 13 (48.1) 19 (73.1)  0.34 (0.09, 1.24) 0.116
Surgical ligation 4 (14.8) 1(3.8) 4.35 (0.38, 222.5) 0.351
Necrotising enterocolitis 7 (25.9) 8 (30.8) 0.79 (0.20, 3.05) 0.931
Periventricular haemorrhage 9 (33.3) 6 (23.1) 1.67 (0.43, 6.67) 0.601
Grade III/IV 3 (11.1) 3 (11.5)  0.96 (0.12,7.92) 1.000
Grade VI 6 (22.2) 3(11.5)  2.19 (0.40,15.04)  0.467
Periventricular leucomalacia 3 (11.1) 1(3.8) 3.13 (0.23,170.49) 0.610
Retinopathy of prematurity 6 (22.2) 4 (15.4) 1.57 (0.32, 8.63) 0.728
Stage I 4(14.8) 2(1.7) 2.09 (0.27,24.84)  0.669
Stage II 2(7.4) 2 (7.7) 0.96 (0.06, 14.24) 1.000
Culture proved sepsis
First 14 days 1(3.7) 0 (0.0) Undefined 1.000
Before hospital discharge 5 (18.5) 7 (26.9) 0.62 (0.13, 2.72) 0.687
Pathogens isolated from tracheal
aspirate 11 (40.7) 9 (34.6) 0.773
* %2 test.

and fungal culture immediately before the first
dose of aerosol, and at 3, 5, 7 and 14 days of
age.

Static respiratory system compliance (Crs)
and resistance (Rrs) were measured immedi-
ately before the start of aerosol treatment, and
repeated on days 3, 7, and 14 in infants who
remained intubated and ventilated. Both Crs
and Rrs were measured using a SensorMedics
Pulmonary Cart (SensorMedics Inc., Yorba
Linda, CA, USA) using the passive flow—
volume technique.” The measurement was
carried out using a pneumotachograph (Hans
Rudolph Inc., USA) with a small dead space
(1.8 ml) connected to the endotracheal tube. A
breath was accepted for analysis only when the
occlusion pressure reached a stable plateau. In
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each measurement Crs and Rrs were obtained
from the mean values of at least 10 acceptable
breaths with a coefficient of variation of less
than 10%.

The particle size distribution of the flutica-
sone aerosol was estimated by collecting the
contents of 10 actuations of the metered dose
inhaler into an Anderson Cascade Impactor
operating at 28.3 1/min. The amount of flutica-
sone collected at each stage of the Impactor
was assayed spectroscopically (Hitachi Spec-
trophotometer, Trudell, Canada). The experi-
ment was repeated by actuating the inhaler into
an MV15s Aerochamber connected to the
Y-connector of a continuous flow ventilator
circuit similar to that used in the infants. The
aerosol was collected into the impactor after
passing through an endotracheal tube con-
nected to the exit of the Aerochamber. The test
was carried out using endotracheal tubes of
two different sizes: 2.5 mm and 3.0 mm inter-
nal diameter. Each experiment was repeated six
times and the mass median aerodynamic
diameter (MMAD) and geometric standard
deviation (GSD) calculated.

The dose of fluticasone available at the end
of each size of endotracheal tube was measured
by collecting single doses in unit-dose collec-
tion tubes and assaying the drug as above.

Comparison between the two groups was
made using the non-paired Student’s ¢ test for
continuous variables, and the y’ test for rates
and proportions. Serial measurements within
the same group were compared by repeated
measures analysis of variance (ANOVA), fol-
lowed by the Bonferroni z test when the
ANOVA test showed a significant difference.
Between group comparison of serial changes in
lung mechanics with time was made by multi-
variate analysis using unbalanced repeated
measures models with first order autoregres-
sive covariance matrices (BMDP/Dynamic
Program 5V, release 7, BMDP Statistical Soft-
ware Inc., Los Angeles, CA, USA). Wald
statistics were used to check the significance of
the differences between the two groups over
time.

Results

The demographic characteristics of the infants
are given in table 1. The two groups were simi-
lar in their perinatal characteristics, including
antenatal exposure to corticosteroids. None of
the infants in either group was suspected of
having sepsis on clinical grounds, and their ini-
tial blood cultures were all negative.

Table 2 gives the outcomes of the infants.
Significantly more infants in group 1 were suc-
cessfully extubated by 14 days of life. Other
outcome measures, including successful extu-
bation by day 7, death before discharge, and
oxygen dependency or death by 28 days of life
or 36 weeks after conception did not differ sig-
nificantly between the two groups, although
there seemed to be a trend favouring those
receiving inhaled fluticasone.

The complications the infants developed
before discharge from the hospital are given in
table 2. There were no significant differences
between the two groups in the occurrence of
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Table 3 Crs and Rrs of infants who remained intubated up to 14 days of age: values are given as mean (SEM)

n Before treatment Day 3

Day 7 Day 14 p Value*

Crslkg (mllkpalkg):

Group 1 (fluticsone) 9 5.11 (0.40) 9.28 (0.80) 11.73 (1.07) 12.46 (0.10) <0.0001+
Group 2 (placebo) 14 5.08 (0.28) 6.76 (0.42) 8.65 (0.54) 9.77 (0.71) <0.0001%

Rrs (kpallls):

Group 1 (fluticasone) 9 49.67 (1.96) 34.18 (2.45) 30.02 (3.38) 23.85 (4.68) <0.00017
Group 2 (placebo) 14 50.98 (2.77) 42.69 (4.07) 38.53 (5.17) 36.71 (5.52) 0.0003§

* One way repeated measures ANOVA.

Pairwise multiple comparison with Bonferroni’s method (p<0.05):

1 Day 14 and day 7 > day 3 > before treatment.
I Before treatment > day 3, day 4 and day 14.
§ Before treatment > day 7 and day 14.

complications attributable to corticosteroid
treatment, including hyperglycaemia, hyper-
tension, or sepsis. There were also no signifi-
cant differences in the occurrence of pulmo-
nary air leak, periventricular haemorrhage or
leucomalacia, retinopathy of prematurity, pat-
ent ductus arteriosus, or necrotising entero-
colitis. The tracheal aspirate obtained before
aerosol treatment was sterile in all except two
infants (Staphylococcus aureus and Enterobacter
spp) in the treatment group and one infant (S
aureus) in the control group. After the start of
aerosol treatment, pathogens were isolated
from the tracheal aspirate of 20 infants whose
culture before treatment was negative. These
included 11 infants in the treatment group
(nine S aureus, one Enterobacter spp, one Kleb-
stella spp) and nine infants in the placebo group
(eight S aureus, one Enterobacter spp). The dif-
ference was not significant.

Serial static Crs and Rrs were measured suc-
cessfully in nine infants in group 1 and 14
infants in group 2 who remained intubated at
14 days of age. Both parameters were similar
between the two groups before the start of
aerosol treatment (Crs: mean[SEM]
5.11[0.23] ml/kPa/kg vs 5.08[0.21] ml/kPa/kg,
p = 0.945; Rrs: 49.62[1.13] kPa/l/second wvs
50.99[2.04] kPa/l/second, p = 0.735). Subse-
quently, Crs and Rrs in both groups improved
progressively with age (table 3). The serial
changes in both parameters across time were
greater in group 1, although only the difference
in Crs was significant between the two groups
(fig 1).

The aerosol particles collected directly from
the MDI had a mean (SEM) MMAD of 2.62
(0.02)um with a mean (SEM) GSD of 1.72
(0.01). After passing through an MV15s Aero-
chamber and a 2.5 mm endotracheal tube, the
mean (SEM) MMAD and GSD were 1.85
(0.07)um and 2.31(0.18), respectively. When
the experiment was repeated using a 3.0 mm
endotracheal tube, the mean (SEM) MMAD
and GSD were 1.70 (0.04)um and 1.99(0.13),
respectively. The dose of fluticasone aerosol
available at the end of the endotracheal tube
was greater for the 3.0 mm tube compared with
the 2.5 mm tube (98.9[13.7]ug vs 83.6[8.7]ug,
p=0.043), with the mean (SEM) proportion of
particles having diameters <5.8um 89.8
(1.65)% with the 2.5 mm endotracheal tube,
and 94.3 (0.85)% with the 3.0 mm endotra-
cheal tube (p=0.037).
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Figure 1  Curves plotting (A) Crs/kg and (B) Rrs over
time in treated (®) and control (A) groups
(mean(SEM)). Slope of curves shows that the
improvement in Crs over time was significantly greater in
the treated group (linear interaction, p = 0.0006, quadratic
equation, p = 0.0043) whereas that in Rrs did not differ
significantly between the two groups (linear interaction, p =
0.082, quadratic interaction, p = 0.640).

Discussion

Treatment with systemic dexamethasone
within the first day of life can facilitate earlier
extubation’ > and reduce the incidence of CLD
in ventilated preterm infants with RDS.*
Despite these potential benefits, the early use of
systemic corticosteroids in neonates is not sup-
ported by existing evidence because of its
adverse side effects.” ®” '**" Of particular con-
cern is its association with infection’*” and
impaired brain growth."*** A significant
increase in infection rate has been observed in
infants given systemic dexamethasone on the
first day of life.* In a recent randomised trial
comparing systemic dexamethasone started at
2 weeks and 4 weeks of age for the treatment of
ventilator dependent preterm infants, early
treatment was associated with a higher inci-
dence of nosocomial infection.” In animal
studies corticosteroids have been shown to
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have a deleterious effect on the developing
brain.*** In preterm newborn infants a 28 day
course of systemic dexamethasone started on
day 1 of life has been associated with a higher
incidence of neuromotor dysfunction.’

The complications of corticosteroids may
potentially be minimised by using the medi-
cation as an aerosol: because this is directly
administered to the lungs, it requires a signifi-
cantly smaller dose than its systemic
counterparts.*' However, one major difficulty
in using aerosol medications in small infants is
the scanty amount of aerosol that can reach the
lower respiratory tract. Previous workers have
shown that only 0.1% to 1.2% of the nominal
dose can be deposited in the lungs of ventilated
infants.*®” To maximise the amount of lung
deposition, we used fluticasone delivered by
MDI with a spacer device in this study. Among
the aerosol delivery devices currently available
for small infants, the MDI-spacer device is
better than the jet or ultrasonic nebuliser at
delivering corticosteroids because the medi-
cation is formulated as a suspension and
cannot be effectively nebulised.’ *

As shown in our particle size study, the MDI
aerosol contains particles that are well within
the respirable range of 1 to 5 pm at the exit of
the delivery system. Compared with other
inhaled preparations, fluticasone propionate
has the advantage of being a more potent anti-
inflammatory agent than dexamethasone or
beclomethasone.” It is also available in a
concentrated formulation, which allows a rela-
tively large dose of 500 pg to be administered
with only two actuations. In the pilot phase of
the study we showed that the current dose of
fluticasone suppresses the hypothalamic—
pituitary—adrenal axis, confirming that a phar-
macologically active dose of the medication has
reached the lungs.”

Our findings showed that a 14 day course of
inhaled fluticasone started at around 24 hours
of age was associated with a significantly higher
success rate in extubation within the first two
weeks of life. The treated infants showed a bet-
ter improvement in lung compliance than those
in the placebo group. Although not significant,
infants given inhaled steroids also showed a
trend towards a lower requirement for open
label systemic steroids and developed less
CLD. The treatment was not associated with
any increase in steroid induced side effects
such as hypertension, hyperglycaemia, or
sepsis. Bacterial colonisation of the airway was
also similar between the treated and control
infants.

Our findings thus provide the first piece of
evidence that early treatment with fluticasone
delivered by MDI may be beneficial to
ventilated preterm infants with RDS. Like the
early studies on the early use of systemic
dexamethasone,” our study failed to show any
significant long term benefit of the treatment,
possibly because of the relatively small sample
size. Neither was it designed to investigate the
long term complications of the early use of
inhaled steroids. These issues could only be
unravelled by a large scale randomised study.* °
Given its potential benefits, further exploration
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of the use of inhaled steroids in preterm infants
is warranted.
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Rodney Rhem, Department of Medicine, McMaster University
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