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Summary

Background Exogenous surfactant preparations vary in their
constitution and biophysical properties. Synthetic and animal-
derived preparations lower the rate of death compared with
controls. No significant differences in mortality or important
long-term clinical outcomes have been shown between them in
randomised trials. We did a randomised controlled trial to
compare pumactant, a synthetic surfactant, with poractant
alfa, an animal-derived surfactant, both of which are widely
used in the UK.

Methods We enrolled 212 neonates born between 25 weeks’
and 29 weeks and 6 days’ gestation who were intubated for
presumed surfactant deficiency and were free from life-
threatening malformations. We randomly assigned 105
neonates poractant alfa, and 107 pumactant. The primary
outcome was duration of high-dependency care and mortality
was a secondary outcome. Analysis was by intention to treat.

Findings Outcome data were analysed for 199 babies. The trial
was stopped on the recommendation of the data and safety
monitoring committee because mortality assumed a greater
importance than the primary outcome. Predischarge mortality
differed significantly between groups, in favour of poractant
alfa (14·1 vs 31·0%, p=0·006; odds ratio 0·37 [95% CI
0·18–0·76). This difference was sustained after adjustment
for centre, gestation, birthweight, sex, plurality, and use of
antenatal steroids.

Interpretation Mortality was unexpectedly lower among
neonates who received poractant alfa than among those who
received pumactant, and was independent of all the variables
we investigated. Stopping the trial early may have widened the
difference between the treatment groups.
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Introduction
The introduction of surfactant treatment has been
associated with significantly improved survival in preterm
neonates who have neonatal respiratory distress
syndrome.1,2 The effect of combined antenatal steroids and
postnatal surfactant is more effective than with either of
these treatments alone.3

Surfactants in current use are synthetic or manufactured
from animal lung-surfactant extracts (animal-derived or
“natural”). Animal-derived surfactants contain a wider
variety of phospholipids than do synthetic surfactants, as
well as some surfactant-associated proteins. The two types
of surfactant significantly reduce morbidity and mortality
compared with controls.1,2 Meta-analyses of randomised
controlled trials comparing synthetic and animal-derived
surfactants show significantly fewer pulmonary air leaks
with animal-derived surfactants.4,5 One meta-analysis4

showed a slightly significant difference in mortality,
although this review included non peer-reviewed abstracts,
the data from which changed in the final published
versions. No other significant differences in clinical
outcome were noted in these meta-analyses. Studies
included involved comparisons of the synthetic surfactant
colfosceril palmitate with the bovine-derived surfactants,
beractant or calfactant.

Pumactant is a synthetic surfactant and poractant alfa  is
a porcine-derived surfactant. These two drugs are
commonly used in the UK. In-vitro properties of beractant,
colfosceril palmitate, poractant alfa, and pumactant differ.6,7

Extrapolation of findings from clinical comparisons of
colfosceril palmitate against bovine surfactants may not,
therefore, reflect outcome differences between pumactant
and poractant alfa. 

In one animal study, pumactant and adult rabbit
surfactant lowered the numbers of pneumothoraces in
preterm rabbits compared with controls, but neither
treatment had much effect on bronchiolar epithelial
damage and hyaline membrane formation.8 Five placebo-
controlled trials of pumactant have been reported,9–13 of
which two used a preparation similar to that commercially
available.12,13 No published study has, however, compared
pumactant with another surfactant in neonates. The only
published randomised clinical study comparing poractant
alfa with another surfactant (beractant) showed short-term
advantages for neonates treated with poractant alfa but no
significant differences in any long-term clinical outcomes.14

We designed a randomised controlled trial to compare
pumactant with poractant alfa in neonates. The aim of the
study was to investigate whether there was a difference in
the cost of treatment with these two surfactants. 
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Methods
We did the study between May, 1998, and December, 1999, in
hospitals in the Northern and Yorkshire Health Authority of
England, and in Liverpool. To increase the rate of recruitment, two
further centres began randomising neonates in October, 1999. We
obtained approval for the study from multicentre (Northern and
Yorkshire) and local research ethics committees.

Patients
Neonates were eligible for enrolment if they were born between
25 weeks’ and 29 weeks and 6 days’ gestation, according to best
obstetric estimate, and were intubated for presumed surfactant
deficiency. We excluded babies who had a congenital
malformation likely to affect mortality or respiratory outcome.
Neonates were deemed to be surfactant deficient if, in the opinion
of the attending clinician, they had clinical signs of respiratory
distress and required ventilation. 

Study design
We obtained written informed parental consent before neonates
were enrolled into the study. Parents were given information sheets
and the study was explained to them by medical staff as soon as the
possibility of preterm delivery became apparent. We randomised
neonates within 2 h before expected delivery or as soon as possible
after delivery. Maternal name and unit number, best obstetric
estimate of gestational age, and birth order were recorded on a
standard form. Randomisation was done centrally by telephone,
from a computer-generated sequence concealed in sequentially
numbered, sealed, opaque envelopes kept at the neonatal unit in
Newcastle upon Tyne, UK. Treatment assignment used random
permuted blocks with block lengths randomly set to four or six,
stratified by the centre in which neonatal intensive care was
provided (we stratified assignment for neonates transferred
postnatally for continuing intensive care within the Northern and
Yorkshire region by the centre to which they were transferred).
Differences in reconstitution and dose calculation of the two
surfactants meant that clinicians were aware of treatment
assignment.

Timing of the first dose of surfactant after randomisation was
decided according to local-unit guidelines. In Liverpool,
Middlesbrough, and Sunderland, neonates received the first dose
in the delivery room. Elsewhere, the first dose was given after
admission to the neonatal unit, although clinicians were
encouraged to administer it as soon as possible after birth and
within 30 min of intubation. Poractant alfa 100 mg/kg (1·25
mL/kg) or pumactant 100 mg (1·2 mL) were administered

according to the manufacturers’ guidelines. The second dose was
administered 12 h later to ventilated neonates if the oxygenation
index (FiO2 [%]�mean arterial pressure [cm H2O]/PaO2 [mm Hg])
was 5 or more. Further doses of the same surfactant were given at
the discretion of the supervising clinician. Rescue treatment for
severe respiratory failure with high-frequency oscillatory ventilation
and inhaled nitric oxide was used according to local guidelines.

We collected data prospectively for all enrolled babies and
collated them on a specifically designed database. Surfactant
assignment was recorded at the time of entry to the study and was
stored independently of demographic and outcome data. We
linked the information only in the final analysis. Disaggregated data
necessary for the scoring of days in high-dependency and low-
dependency care were collected independently, daily, by nursing
and medical staff. We regularly checked accuracy of collected data
against existing databases. 

The primary outcome was days spent in high-dependency care.
We classified high-dependency days as A and B days, according to
the Northern and Yorkshire region categories of care15 (A:
respiratory support, including nasal continuous positive airway
pressure; B: any neonate not in category A but with an inspired
oxygen concentration �40%, total fluid requirement administered
intravenously in the preceding 24 h, drain in situ, or current weight
<1000 g). 

The secondary outcome was neonatal mortality, defined as death
within 28 days. Two neonatologists in each region, not involved in
the organisation of the trial and data analysis, established the cause
of death from clinical and necropsy data. Respiratory deaths were
those that occurred as a direct consequence of respiratory distress
syndrome or chronic lung disease of prematurity. Non-respiratory
deaths were those attributed to other causes. Predischarge death
was any death that occurred between birth and the time of first
discharge home.

Other outcomes were chronic lung disease, defined as
dependency on supplemental oxygen at postanal age 28 days and
dependency on supplemental oxygen at 36 postmenstrual weeks;
pneumothorax, defined as intrathoracic, extrapulmonary air leak
that required insertion of a chest drain; findings on cerebral
ultrasonography, done at postnatal age 3 days and at 6 weeks (or as
near as possible), of haemorrhage (scored as 0 no haemorrhage, I
localised subependymal haemorrhage, II intraventricular
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212 randomised

403 neonates
eligible

191 excluded

6 excluded
before
treatment

99 analysed 100 analysed

105 assigned
poractant alfa

107 assigned
pumactant

7 excluded
before
treatment

Poractant alfa (n=99) Pumactant (n=100)

Birth characteristics
Median (IQR) gestation (weeks) 28·3 (26·4–29·1) 27·8 (26·3–28·9)
Median (IQR) birthweight (g) 1026 (820–1255) 949 (755–1185)
Mean (SD) birthweight Z scores �0·57 (1·2) �0·65 (1·2)
Males/females 64 (65%)/36 (35%) 53 (53%)/47 (47%)
Multiple births
Number of twins 30 (30%) 21 (21%)
Number of triplets 1 (1%) 2 (2%)

Antenatal steroids
Any 93 (94%) 93 (93%)
�2 doses 69 (70%) 78 (78%)

Method of delivery
Vaginal delivery (including breech) 48 (48%) 50 (50%)
Caesarean section 51 (52%) 50 (50%)

Table 1: Baseline characteristics of analysed neonates

Poractant alfa Pumactant

Neonatal mortality
Overall 11/99 (11%) 25/100 (25%)
25 weeks’ gestation 4/12 (33%) 6/13 (46%)
26 weeks’ gestation 3/17 (18%) 6/22 (27%)
27 weeks’ gestation 0 4/17 (24%)
28 weeks’ gestation 2/24 (8%) 6/24 (25%)
29 weeks’ gestation 2/32 (6%) 3/24 (13%)

Predischarge mortality
Overall 14/99 (14%) 31/100 (31%)
25 weeks’ gestation 4/12 (33%) 8/13 (62%)
26 weeks’ gestation 5/17 (29%) 7/22 (32%)
27 weeks’ gestation 0 5/17 (29%)
28 weeks’ gestation 3/24 (13%) 7/24 (29%)
29 weeks’ gestation 2/32 (6%) 4/24 (17%)

Table 2: Neonatal and predischarge mortalityFigure 1: Trial profile



haemorrhage, III intraventricular haemorrhage with ventricular
enlargement, IV parenchymal haemorrhagic lesions),16 ventricular
size, measured by the ventricular index,17 and parenchymal cysts
(scored as 0 no cyst, I porencephalic cyst, II cystic leucomalacia);
patent ductus arteriosus, defined as murmur associated with
clinical signs of left-to-right shunt requiring medical or surgical
closure and confirmed by echocardiography where possible;
necrotising enterocolitis, defined according to the clinical staging
system proposed by Bell and colleagues;18 pulmonary
haemorrhage, defined as the spontaneous appearance of blood or
bloodstained fluid in the endotracheal tube; and retinopathy of
prematurity, defined as threshold disease.19

Statistical analysis
We calculated the sample size to allow identification of important
differences in time spent in high-dependency care. Data for 236
neonates born at 25–29 weeks’ gestation in Newcastle upon Tyne
and Liverpool showed a median duration of 6 days in high-
dependency care. The distribution of these data were well
approximated by an exponential distribution and we used this
distribution to estimate the sample size. To enable detection of a
25% difference in median time spent in high-dependency care,
with 80% power at the 5% significance level, we needed to include
241 neonates in each treatment group. This number was intended
to give samples of adequate size of survivors and assumed 20%
mortality in each group.

The study protocol stipulated that a data and safety monitoring
committee would meet after about half of the neonates had been
recruited. We drew up no formal rules for stopping the trial
because the decision would depend on outcomes relating to safety
and deaths, as well as clinical efficacy.

Analysis was by intention to treat. We compared the death rates
in the two treatment groups by odds ratios and 95% CI. We used
logistic regression to adjust for potential confounding variables.
Treatment centre was fitted as a fixed effect, gestational age in
weeks as a categorical variable, and birthweight as a continuous
variable. All other potential confounding variables were binary.
The models were fitted by use of STATA (version 5.0). We
compared secondary outcomes by odds ratios and, since the
frequency of some of the outcomes was low, we used the exact
method of Thomas,20 as implemented in StatsDirect (version 1.5).

Results
The data safety and monitoring committee met in
December, 1999, 19 months after the trial started. Data on
recruitment (207 neonates at Dec 1), exclusions after
randomisation (at that time 16 for suspected violations of
study protocol), and available outcome data for 189
neonates were presented (data on two were unavailable).
The committee, unaware of treatment assignment, noted
an unexpected and highly significant difference in
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Day of death Surfacant M/F Birthweight (g) Gestation Cause of death Primary cause
(weeks)

Early neonatal deaths
1 Pumactant F 910 25 Severe RDS and air leak Respiratory
1 Pumactant F 690 25 Infection (suspected group B streptococcal infection) Other
1 Pumactant F 728 26 Severe RDS, air leak Respiratory
1 Pumactant M 880 26 Severe RDS and air leak with PPHN Respiratory
1 Pumactant M 910 26 Severe RDS and PPHN Respiratory
1 Pumactant M 1126 27 Severe RDS, air leak Respiratory
1 Pumactant M 1310 27 RDS with air leak Respiratory
1 Pumactant F 930 29 Severe RDS/pulmonary hypoplasia Respiratory
2 Pumactant M 917 26 Severe RDS, air leak, air embolus Respiratory
2 Pumactant M 1370 28 Severe RDS Respiratory
2 Pumactant F 1040 28 RDS/pneumothorax Respiratory
3 Poractant alfa M 530 26 Severe RDS, pulmonary haemorrhage Respiratory
3 Poractant alfa F 620 26 Intrapartum asphyxia/multiorgan failure Other
3 Pumactant M 734 27 Severe RDS, air leak Respiratory
3 Pumactant F 825 28 Severe RDS Respiratory
3 Poractant alfa M 514 29 Acute renal failure, twin-to-twin transfusion, pulmonary haemorrhage Other
4 Poractant alfa M 840 28 Severe RDS Respiratory
5 Poractant alfa M 580 25 Severe RDS plus infection Respiratory
5 Poractant alfa M 1100 29 Severe RDS with air leak/pneumothorax Respiratory
7 Poractant alfa F 585 25 Perforated necrotising enterocolitis Other
7 Pumactant M 735 26 Pulmonary haemorrahge secondary to patent ductus arteriosus Other
7 Pumactant F 865 29 Hydrops Other

Late neonatal deaths
8 Pumactant M 859 25 Acute renal failure, possible sepsis Other
8 Pumactant M 750 25 Severe RDS leading to necrotising enterocolitis Respiratory
8 Pumactant M 1378 28 Severe RDS, air leak Respiratory
8 Pumactant M 1220 28 Antenatal myocardial ischaemia and hydrops Other
8 Pumactant M 1049 29 Pulmonary haemorrhage secondary to patent ductus arteriosus Other
10 Poractant alfa M 965 25 Intrapartum asphyxia and multiorgan failure Other
10 Pumactant F 690 25 Staphylococcus epidermidis septicaemia Other
10 Pumactant M 692 28 Severe RDS Respiratory
10 Pumactant M 720 28 Air leak/pneumothorax Respiratory
11 Pumacant F 762 25 Fungal septicaemia Other
11 Poractant alfa M 958 26 Enterobacter/candida septicaemia Other
11 Pumactant F 760 26 Necrotising enterocolitis Other
11 Poractant alfa M 1220 28 TPN hydrothorax (longline complication) Other
28 Poractant alfa M 570 25 Pulmonary haemorrhage secondary to patent ductus arteriosus Other

Postneonatal deaths
30 Poractant alfa M 685 28 Necrotising enterocolitis Other
59 Poractant alfa M 765 26 Widespread cerebral ischaemia and periventricular leucomalacia Other
110 Pumactant M 550 25 Chronic lung disease Respiratory
123 Pumactant F 548 27 Chronic lung disease Respiratory
133 Pumactant M 734 29 Chronic lung disease Respiratory
143 Pumactant M 600 26 Chronic lung disease Respiratory
147 Pumactant M 780 25 Chronic lung disease Respiratory
217 Pumactant M 700 28 Hypovolaemia secondary to incarcerated hernia Other
372 Poractant alfa M 558 26 Chronic lung disease Respiratory

RDS=respiratory distress syndrome; PPHN=persisting pulmonary hypertension of the neonate.

Table 3: Cause of death



predischarge mortality that was not explained by differences
in gestational age or sex, and recommended that the trial be
stopped. The trial coordinators stopped recruitment on
Dec 14, 1999, by which time five more babies had been
recruited.

From 403 eligible neonates, 212 (198 born in the level
III neonatal units and 14 transferred) were included in the
trial (figure 1). 191 neonates were excluded before
randomisation because of: no ventilation (49), no consent
from parents (37), precipitate delivery (28), congenital
malformations (three), lack of time for medical staff (30),
approach being thought inappropriate (seven), no reason
(36), or other reasons (one). 13 babies were excluded after
randomisation because of: incorrect estimation of gestation
(three), stillbirth (four), withdrawn consent before
treatment (one), delivery after 30 weeks (four), or
congenital malformation (one). Of the neonates included in
the analysis, one assigned poractant alfa received beractant,
and one received pumactant. Three neonates in each group
were not ventilated after delivery and received no
surfactant. Baseline characteristics were similar for analysed
neonates (table 1).

Neonatal mortality (odds ratio 0·38 [95% CI 0·17–0·81],
p=0·011) and predischarge mortality (0·37 [0·18–0·74],
p=0·004) were lower in neonates who received poractant
alfa than in those who received pumactant (table 2). The
differences remained significant after adjustment for centre,
gestational age, birthweight, sex, plurality, and use of
antenatal steroids (neonatal mortality 0·32 [0·13–0·77],
p=0·011; predischarge mortality 0·27 [0·11–0·64],
p=0·003). The difference in mortality between surfactants
was consistent across centres.

Five of the 14 predischarge deaths among neonates
receiving poractant alfa, compared with 21 of 31 receiving
pumactant were attributed to respiratory causes (table 3).
Therefore, the proportions of deaths attributed to respiratory
causes were 5% (five of 99 neonates) for poractant alfa and
21% (21 of 100) for pumactant (predischarge unadjusted

odds ratio 0·20 [0·07–0·56], p=0·001). The difference
remained significant after logistic regression (0·13
[0·04–0·44], p=0·001). Around 75% of deaths in the two
groups occurred before 28 days; there were more late deaths
in the pumactant group. Five of the six late pumactant
deaths were attributed to chronic lung disease compared
with one of three in the poractant alfa group.

Median duration of high-dependency care among
survivors was 22 days (IQR 5–52) in the  pumactant group
and 18 days (6–39) in the poractant alfa group. The groups
did not differ significantly for secondary outcomes (table 4).

Times to first dose of surfactant are shown in figure 2.
Timing of the first dose of surfactant (administration before
30 min vs administration after this time) did not alter the
treatment effect (test for interaction, p=0·64).

Discussion
The decreased neonatal and predischarge mortality
(secondary outcomes) in the poractant alfa group was
unexpected and led to early stopping of the trial. This
finding was not explained by any of the potentially
confounding variables we assessed and the difference in
mortality is, therefore, probably a treatment effect rather
than a chance finding. Stopping the trial early may have
widened the difference between groups.
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Outcome Poractant alfa Pumactant Odds ratio (95% CI)

Pneumothorax
Total 11/99 (11%) 22/100 (22%) 0·44 (0·18–1·03)
Survivors 6/85 (7%) 8/69 (12%) 0·58 (0·16–2·03)

Treated patent ductus arteriosus
Total 20/99 (20%) 10/100 (10%) 2·27 (0·94–5·77)
Survivors 18/85 (21%) 6/69 (9%) 2·82 (0·99–9·19)

Intraventricular haemorrhage any grade*
Total 42/96 (44%) 37/93 (40%) 1·18 (0·63–2·19)
Survivors 33/83 (40%) 24/66 (36%) 1·09 (0·53–2·24)

Intraventricular haemorrhage grades III and IV*
Total 7/96 (7%) 7/93 (8%) 0·97 (0·28–3·38)
Survivors 5/83 (6%) 4/66 (6%) 0·99 (0·20–5·23)

Cystic periventricular leucomalacia*
Total 12/96 (13%) 16/93 (17%) 0·69 (0·28–1·66)
Survivors 9/83 (11%) 15/66 (23%) 0·41 (0·15–1·11)

Necrotising enterocolitis (�Bell stage II)
Total 4/99 (4%) 3/100 (3%) 1·36 (0·22–9·53)
Survivors 1/85 (1%) 1/69 (1%) 0·81 (0·01–64·5)

Treated retinopathy of prematurity
Survivors 3/85 (4%) 5/69 (7%) 0·47 (0·07–2·52)

Pulmonary haemorrhage
Total 9/99 (9%) 5/100 (5%) 1·90 (0·55–7·48)
Survivors 6/85 (7%) 2/69 (3%) 2·54 (0·43–26·4)

Chronic lung disease
Survivors at 28 days 55/88 (63%) 44/75 (59%) 1·17 (0·60–2·31)
Survivors at 36 weeks 46/86 (53%) 42/75 (56%) 0·90 (0·46–1·76)

Home oxygen 31/85 (36%) 28/69 (41%) 0·82 (0·41–1·66)

*Scanned neonates only.

Table 4: Frequency of secondary outcomes
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Figure 2: Time to first dose of surfactant
Three neonates were given first dose of pumactant and five were given
first dose of poractant alfa after 120 min.



The 13 neonates excluded after randomisation do not
bias the analysis, which was done by intention to treat. We
excluded neonates with malformations because the
presence of the malformation is unequivocal and cannot be
affected by the treatment assigned. Gestational age was
defined as the best obstetric estimate and was, therefore,
independent of the postnatal management.

Lower median gestational age and birthweight in the
pumactant group and the higher numbers of male neonates
and multiple births in the poractant alfa group might have
been expected to increase mortality in the respective
treatment groups, but inclusion of these terms in the
logistic regression did not alter the magnitude or direction
of the difference found. Stratification by centre at
randomisation compensated for differences in local
guidelines and in policies on rescue treatment.

We considered the possibility of controlling for disease
severity and the protocol specified that scores for critical
risk index for babies21 should be collected prospectively.
However, this and other published scoring systems22,23 all
use variables that were not available until after entry to the
study and could, therefore, have affected the estimate of
treatment effect in an unpredictable way. Masking of
clinicians to treatment assignment was not possible without
alteration of the surfactant properties; pumactant requires
reconstitution in cold normal saline, whereas poractant alfa
requires warming to body temperature and administration
is weight dependent. Most studies included in the meta-
analysis of synthetic and animal-derived surfactants did not
mask treatment assignment. 

Our protocol stipulated that the second surfactant dose
be given to ventilated neonates 12 h after the first dose,
which is in accordance with the poractant alfa datasheet.
The datasheet for pumactant states a second dose may be
given at 1 h and a third at 24 h. The second dose is
commonly omitted, and there is no published evidence to
support or refute its value. The two largest centres in this
trial, Liverpool and Newcastle upon Tyne, exclusively used
pumactant before this trial. In Liverpool, one dose was
given in the delivery suite and a second dose at 12 h; in
Newcastle, the first dose was given on admission to the
neonatal intensive-care unit and a second dose 24 h later.
Predischarge mortality among ventilated babies of 25–29
weeks’ gestation in the 2 years before this trial (1996–97)
was similar in Liverpool (26·5%) and in Newcastle
(25·4%).

Predischarge mortality in the pumactant group of our
study (31·3%) was similar to the historical data, but was
greater than mortality in the pumactant group of the Ten
Centre study (19·0%),12 and closer to the mortality in the
control group of that study (29·7%). Differences in disease
severity, changes in patterns of care or demographic
variables of babies in studies done more than 10 years apart
may explain some of the differences. For example, 10·7%
of neonates in the treatment group of the Ten Centre study
were not ventilated (and received only a pharyngeal dose of
pumactant). Gestation-specific predischarge mortality in
the pumactant-treated neonates born at 25–26 weeks’
gestation (42·9%) in our study was similar to that in the
Ten Centre study (43·2%), but was higher in those born at
27–29 weeks’ gestation (24·6 vs 9·6%). The differences in
mortality between the studies at each gestational week did
not reach significance (test for interaction p=0·08).

Most of the early clinical differences in effect between
synthetic and animal-derived surfactants are ascribed to
surfactant proteins.24 Surfactant proteins B and C (SP-B

and SP-C) are contained in animal-derived surfactant
preparations and are especially important in alveolar
spreading of surfactant and reduction of surface tension.25

Addition of SP-B and SP-C to pumactant improves
surface-tension-lowering properties in vitro,7 and lung
compliance in preterm rabbits treated with protein-free
surfactant was better if the surfactant was supplemented
with SP-B, SP-C, or both.26 Neonates who have a
congenital absence of SP-B have no effective surfactant
function and die with intractable lung disease.27 The
absence of surfactant proteins in pumactant cannot entirely
explain the mortality difference because large trials
comparing colfosceril (a synthetic product with no
surfactant proteins) with beractant have shown no
significant differences in mortality.28,29

The pathological processes leading to lung damage begin
soon after delivery30 and may be worsened by factors such
as resuscitation manoeuvres, mechanical ventilation, and
oxygen therapy.31 Most protein leakage into the alveolus
occurs early in the course of respiratory distress syndrome;32

administration of exogenous surfactant lowered the rate of
leakage in animals.31,32 Early (“prophylactic”) surfactant
administration in clinical trials is more effective at reducing
mortality and air leaks than administration after lung
disease is established.33 Comparisons of synthetic and
animal-derived surfactants have largely used rescue
strategies in which surfactant is given to neonates with
established respiratory distress syndrome; the only
exception to date is one prophylaxis trial of colfosceril
compared with calfactant.34 Early surfactant administration
in our trial may have widened the difference between
groups in effect on mortality. We saw no beneficial effect in
administering surfactant before 30 min compared with
later, but we had not designed the trial to show such a
difference. Other outcome measures did not differ
significantly, but sample size had not been calculated on
this basis.

Although stopping this trial early may have increased the
difference in mortality between the two groups, we believe
that our findings on this secondary outcome have
implications for clinical practice. Cost data relating to the
primary outcome will be analysed and published separately.
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