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ABSTRACT. Background. Available therapeutic sur-
factants are either animal-derived or non–protein-con-
taining synthetic products. Animal-derived surfactants
contain variable amounts of surfactant apoproteins,
whereas the older-generation synthetic products contain
only phospholipids and lack surfactant proteins (SPs).
Both decrease morbidity and mortality rates associated
with respiratory distress syndrome (RDS) among pre-
term infants, compared with placebo. However, excess
mortality rates have been observed with non–protein-
containing synthetic surfactants, compared with the ani-
mal-derived products. Evidence suggests that synthetic
surfactants consisting solely of phospholipids can be
improved with the addition of peptides that are func-
tional analogs of SPs. Lucinactant is a new synthetic
peptide-containing surfactant that contains sinapultide, a
novel, 21-amino acid peptide (leucine and lysine repeat-
ing units, KL4 peptide) designed to mimic human SP-B.
It is completely devoid of animal-derived components.

Objective. We hypothesized that the outcomes for
premature infants treated with lucinactant and poractant
alfa would be similar. Therefore, we compared lucinac-
tant (Surfaxin; Discovery Laboratories, Doylestown, PA)
with porcine-derived, poractant alfa (Curosurf; Chiesi
Farmaceutici, Parma, Italy) in a trial to test for noninfe-
riority.

Methods. A total of 252 infants born between 24 and
28 weeks of completed gestation, with birth weights be-
tween 600 and 1250 g, were assigned randomly in a mul-
ticenter, multinational, noninferiority, randomized, con-
trolled study to receive either lucinactant (n � 124) or
poractant alfa (n � 128) within 30 minutes of life. The
primary outcome was the incidence of being alive with-
out bronchopulmonary dysplasia (BPD) through 28 days
of age. Key secondary outcomes included death at day
28 and 36 weeks postmenstrual age (PMA), air leaks,
neuroimaging abnormalities, and other complications re-
lated to either prematurity or RDS. An independent,
international, data and safety monitoring committee
monitored the trial.

Results. The treatment difference between lucinac-
tant and poractant alfa for survival without BPD through
28 days was 4.75% (95% confidence interval [CI]: �7.3%
to 16.8%) in favor of lucinactant, with the lower bound-
ary of the 95% CI for the difference, ie, �7.3%, being
greater than the prespecified noninferiority margin of
�14.5%. At 28 days, 45 of 119 infants given lucinactant
were alive without BPD (37.8%; 95% CI: 29.1–46.5%),
compared with 41 of 124 given poractant alfa (33.1%; 95%
CI: 24.8–41.3%); at 36 weeks PMA, the rates were 64.7%
and 66.9%, respectively. The corresponding mortality
rate through day 28 for the lucinactant group was lower
than that for the poractant alfa group (11.8% [95% CI:
6.0–17.6%] vs 16.1% [95% CI: 9.7–22.6%]), as was the rate
at 36 weeks PMA (16% and 18.5%, respectively). There
were no differences in major dosing complications. In
addition, no significant differences were observed in the
incidences of common complications of prematurity, in-
cluding intraventricular hemorrhage (grades 3 and 4) and
cystic periventricular leukomalacia (lucinactant: 14.3%;
poractant alfa: 16.9%).

Conclusions. Lucinactant and poractant alfa were
similar in terms of efficacy and safety when used for the
prevention and treatment of RDS among preterm infants.
The ability to enhance the performance of a synthetic
surfactant with the addition of a peptide that mimics the
action of SP-B, such as sinapultide, brings potential ad-
vantages to exogenous surfactant therapy. Pediatrics
2005;115:1030–1038; surfactant protein-B, lucinactant, po-
ractant alfa, bronchopulmonary dysplasia, respiratory
distress syndrome, KL4.

ABBREVIATIONS. RDS, respiratory distress syndrome; BPD,
bronchopulmonary dysplasia; PMA, postmenstrual age; SP, sur-
factant protein; CI, confidence interval.

From the *James Cook University Hospital, Middlesbrough, United King-
dom; ‡Hospital Antoine-Beclere, AP/HP, Paris, France; §Hospital de
Cruces, University of Basque Country, Barakaldo, Bilbao (Bizkaia), Spain;
�State University of New York, Stony Brook, New York; ¶Poznan University
of Medical Sciences, Poznan, Poland, and Polish Mother’s Memorial Hos-
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Exogenous surfactant therapy improves pulmo-
nary function and reduces mortality rates
among premature infants with respiratory dis-

tress syndrome (RDS).1,2 Commercially available
surfactants used for the prevention or treatment of
RDS are either animal-derived or non–protein-con-
taining synthetic products.3 Synthetic surfactants
have highly reproducible compositions, are free of
potential risk for immune reactions or infections, are
capable of being produced in large quantities, and
have been shown to improve outcomes, compared
with placebo. However, adverse outcomes, such as
pneumothorax, appear to be more frequent with the
older, non–protein-containing synthetic surfactants,
compared with animal-derived surfactants,4 and ex-
cess mortality rates observed in 1 trial led to with-
drawal of 1 of these products.5 These differences
have been ascribed to the absence of 2 key surfactant
proteins (SPs), SP-B and SP-C, from currently avail-
able synthetic surfactants.6 The importance of SP-B
over the other hydrophobic SP that plays a role in
surfactant activity, namely, SP-C, is supported by the
observations that knockout mice lacking the SP-B
gene7 and human infants born with a genetic defi-
ciency of SP-B exhibit severe fatal respiratory fail-
ure.8–10

Because animal-derived surfactants are obtained
from either lung minces or lung lavages from cows
or pigs and are purified and extracted with organic
solvents, the amount of SP-B present in animal-de-
rived surfactants differs among formulations, and
the compositions of the same brands of surfactant
show variability in protein content. Animal-derived
surfactants contain foreign proteins that are poten-
tially immunogenic,11 but data regarding the immu-
nogenicity of modified natural surfactants are con-
flicting.8,12–14 Moreover, supplies of animal-derived
surfactants can be limited because of their nonsyn-
thetic method of production and the requirements
for designated herds of animals for manufacture of
product.

Recognition of the limitations of currently avail-
able surfactants has led to the development of newer
synthetic surfactants containing peptides or recom-
binant proteins that mimic natural SPs. Lucinactant
is a newly developed surfactant preparation contain-
ing phospholipids and a high concentration of a
novel, synthetic, hydrophobic, 21-amino acid peptide
(sinapultide, formerly known as KL4 peptide) that
resembles one of the amphipathic domains of SP-
B.15,16

The administration of lucinactant was shown to
improve lung volume and oxygenation in a primate
animal model of RDS.17 Furthermore, in an open-
label pilot study,18 the administration of lucinactant
to premature newborns with RDS was associated
with improvements in oxygenation, ventilator pa-
rameters, and other outcomes similar to those ob-
served with animal-derived surfactants.

We were interested to see whether the inclusion of
a functional mimic of SP-B in a synthetic surfactant
formulation (lucinactant) would provide clinical ben-
efits similar to those of animal-derived surfactants
for a population of premature infants at risk for RDS.

For this, we chose poractant alfa, an animal-derived
surfactant containing SP-B and SP-C, as the compar-
ative agent, because a synthetic surfactant without
apoproteins (pumactant, ALEC; Britannia Pharma-
ceuticals Limited, Redhill, Surrey, United Kingdom)
was shown previously to be significantly inferior to
this product, with a significantly higher mortality
rate.5 We hypothesized that the addition of a syn-
thetic peptide mimic of SP-B to a surfactant prepa-
ration of phospholipids would eliminate any clinical
disadvantages associated with currently available
older synthetic surfactants and that lucinactant
would not be inferior to an animal-derived surfac-
tant.

METHODS

Study Population and Entry Criteria
Twenty-two tertiary NICUs in Canada, France, Hungary, Po-

land, Portugal, Spain, the United Kingdom, and the United States
participated in the trial. The trial was approved by the institu-
tional ethical review boards of participating centers, as well as by
national reviewing committees as required. Mothers at high risk
for delivering very premature infants (between 24 and 28 com-
pleted weeks of gestation, with estimated birth weights between
600 and 1250 g) were counseled regarding their infant’s participa-
tion in this trial. Randomization occurred if entry criteria were met
(Table 1) and written informed consent had been obtained from
the parents before delivery. An independent international data
and safety monitoring committee oversaw the safety of the trial.

Assignment of Patients
Infants were randomized to receive either lucinactant or porac-

tant alfa. Randomization was stratified according to birth weight
(600–1000 g and 1001–1250 g) at each study site. The treatment
assignment was accomplished with sequentially numbered,
opaque, sealed, drug identification envelopes. To ensure masking,
an independent dosing/drug preparation team not involved in
the infants’ medical treatment was designated at each site. Sy-
ringes were covered with opaque white paper, and study surfac-
tant was given in 2 aliquots at a time. Infants in the 2 groups were
treated in an identical manner. The clinicians caring for the infants
remained blinded with respect to the identity of the assigned
surfactant throughout the study.

Treatment Strategies and Dosing Schedule
Within the first 30 minutes of life, each subject received 1 dose

of either lucinactant at 175 mg/kg (5.8 mL/kg, 30 mg/mL) or
poractant alfa at 175 mg/kg (2.2 mL/kg, 80 mg/mL), through the
endotracheal tube. In previous clinical trials, similar outcomes
were noted with poractant alfa at initial doses of either 100 mg/kg
or 200 mg/kg.19 On the basis of the country-specific differences in
starting doses recommended by the manufacturer and the recom-

TABLE 1. Entry Criteria for Enrollment in the Trial

Inclusion criteria
Estimated gestational age between 24 and 28 completed wk
Rupture of membranes �2 wk
Birth weight of 600–1250 g
Successful intubation at birth
Signed informed consent

Exclusion criteria
Heart rate that cannot be stabilized at �100 beats per min

within 5 min after birth
5-min Apgar score of �3
Major congenital malformation(s) diagnosed prenatally or

noted immediately after birth
Other diseases potentially interfering with cardiopulmonary

function
Known or suspected chromosomal abnormality
Resuscitation with chest compressions, vasopressors,

bicarbonate, or intravenous fluids in the delivery room
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mendations of the scientific advisory board for this project, we
chose to have identical amounts of phospholipid (175 mg/kg)
delivered in the initial dose of the 2 surfactants. Both surfactants
were stored at 4°C and prepared out of sight of study personnel.
At this temperature, because of its unique peptide-phospholipid
interaction, lucinactant is a gel that requires warming at 44°C in a
warming cradle for 15 minutes and subsequent shaking to be
converted into liquid form. Once prepared and drawn up into the
syringe for administration, lucinactant comes to room tempera-
ture. Dosing for both surfactants was divided into 2 equal aliquots,
and surfactants were administered 20 to 30 minutes after birth, via
a 5-French, end-hole catheter passed through either a Bodai Neo2-
Safe valve (B&B Medical Technologies, Orangevale, CA) or a
Swivel-Valve (DHD Healthcare, Wampsville, NY), into the endo-
tracheal tube to a location just beyond the tube’s tip and above the
carina. During dosing, the infant was given positive-pressure
inflation either mechanically or manually, to prevent alveolar
collapse and to improve distribution of the study drugs. The
infants were positioned first in a right lateral decubitus position,
with the head and thorax elevated 30 degrees, and then in an
identically elevated left lateral decubitus position.

Infants were eligible to receive up to a maximum of 2 additional
doses of either lucinactant (175 mg/kg) or poractant alfa (100
mg/kg per label) between 6 and 48 hours after the initial dose, if
they met predetermined criteria assessed at 6-hour intervals.
These criteria included a continuing requirement for mechanical
ventilation, with a fraction of inspired oxygen of �0.30, and
roentgenographic evidence of RDS. Patients who required contin-
ued mechanical ventilation were treated with a time-cycled, pres-
sure-limited strategy according to standardized ventilation and
weaning guidelines developed specifically for the study. All other
aspects of each infant’s care were provided according to the local
practices.

Definition of Outcome Variables
The primary outcome measure for this study was survival

without bronchopulmonary dysplasia (BPD) through day 28. BPD
was defined as dependence on supplemental oxygen or mechan-
ical respiratory support through day 28. Secondary outcome pa-
rameters included complications typically associated with prema-
turity, RDS, and mechanical ventilation.

Study Design and Sample Size Calculation
Given the previously observed significant inferiority of pumac-

tant (a surfactant made solely of phospholipids), compared with
poractant alfa, this investigation was designed as a noninferiority
trial in which we hypothesized that newborn infants treated with
lucinactant would do no worse than those receiving poractant alfa.
Therefore, the treatment effect had to be referenced to historical
data involving poractant alfa in comparison with placebo, accord-
ing to the guidelines of the International Conference on Harmo-
nization.20 For lucinactant to be considered statistically noninfe-
rior to poractant alfa, the lower margin of the 95% confidence
interval (CI) of the treatment difference (lucinactant minus porac-
tant alfa) needed to be at least one half of the treatment difference
observed in the only available controlled trial of poractant alfa
versus placebo.21 In the latter historical investigation, 55% of
infants who received poractant alfa were alive without BPD
through day 28, compared with 26% of placebo-treated infants.
Therefore, to achieve statistical noninferiority, the lower margin of
the 95% CI for the treatment difference between lucinactant and
poractant alfa had to be greater than �14.5% (26% � 55% � �29%;
one half � �14.5%). With 2-sided testing with � � .05 and � � .1,
the sample size calculation indicated that the number of patients
needed per group to achieve this goal was 248.

Statistical Analyses
The noninferiority objective and other comparisons were as-

sessed for all randomized patients who received at least 1 dose of
surfactant. The primary outcome variable was tested with a
2-sided 95% CI of the treatment differences, with proportions
based on a binomial distribution. Logistic regression analyses,
adjusting for study center and weight, were used to analyze
overall mortality rates and the incidence of BPD at 28 days of age
and at 36 weeks postmenstrual age (PMA). For categorical analy-
ses of secondary end points, the Cochran-Mantel-Haenszel test

was used to compare treatment differences for nonparametric data
and Fisher’s exact test was used for comparisons of outcomes with
small cell sizes. Statistical analyses were performed with SAS
software, version 8.1 (SAS Institute, Cary, NC).

RESULTS

Baseline Data
Between June 2001 and May 2003, 1661 eligible

participants were screened, of whom 252 entered the
trial (Fig 1). The trial was planned initially to run for
12 months but was extended to 24 months because of
unexpectedly slow recruitment. The complex rigor-
ous nature of the protocol design contributed to this
slow progress, and the trial was stopped before the
estimated sample size could be reached. However,
this decision was made without unmasking of treat-
ment assignments or prior sequential or other in-
terim analysis, because none was planned. Nine in-
fants (4 in the lucinactant group and 5 in the
poractant alfa group) were randomized but did not
receive study surfactant within the prescribed time
limit of 30 minutes, according to the study protocol,
because of practical considerations including the
patients’ clinical condition and delays in drug ad-
ministration. These infants were excluded from the
primary noninferiority analysis, according to Inter-
national Conference on Harmonization guidelines,20

but were included in the intention-to-treat analysis.
The baseline demographic characteristics of partic-

ipating infants are described in Table 2. The mean
birth weights (929 � 189 g vs 937 � 196 g) and
gestational ages (27.0 � 1.2 weeks vs 27.1 � 1.4
weeks) were similar for the lucinactant and poractant
alfa groups, as were the male/female ratios, and
there was no difference in the timing of the first dose.

Almost two thirds of the study population was of
extremely low birth weight (160 were between 600
and 1000 g). There were no significant differences
between the 2 groups in any of the baseline maternal
or infant characteristics.

Dosing
The mean numbers of doses (� SD) administered

were similar for lucinactant and poractant alfa (1.5 �
0.7 vs 1.3 � 0.5). Eighty (67%) of the lucinactant-
treated neonates received a single dose, compared
with 92 (74%) of the poractant alfa-treated infants.
During administration of the surfactants, there were
no significant differences in the incidences of the
following dosing complications: apnea, oxygen de-
saturation, bradycardia, or the need to cease admin-
istration.

Primary Outcome
The incidence of being alive without BPD through

28 days of age was 37.8% (95% CI: 29.1–46.5%) for
the lucinactant-treated neonates, compared with
33.1% (95% CI: 24.8–41.3%) for the poractant alfa-
treated infants. The treatment difference (lucinactant
minus poractant alfa) was 4.7% (95% CI: �7.3% to
16.8%); the lower boundary of the 95% CI (�7.3%)
was greater than the �14.5% limit needed to achieve
statistical noninferiority (Fig 2). Calculations for the
population studied indicated that the treatment dif-
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ference of 4.7% would have a 99% CI lower bound-
ary of �11.0%, which was still greater than the
�14.5% limit needed to achieve statistical noninferi-
ority. A supportive intention-to-treat analysis was
also consistent in demonstrating noninferiority of
lucinactant and poractant alfa.

We evaluated the individual components of the
primary end point through 28 days. Overall mortal-

ity rates through day 28 were not significantly dif-
ferent for the infants who received lucinactant
(11.8%) versus those who received poractant alfa
(16.1%). The incidences of BPD through day 28 were
62.2% and 63.7% for the lucinactant and poractant
alfa groups, respectively. The rates of survival with-
out BPD were also similar for the 2 groups through
36 weeks PMA (64.7% and 66.9% for the lucinactant

Fig 1. Flow chart of the study population, indicating the number of subjects screened and the number enrolled. The 9 infants who did
not receive study drug within 30 minutes after birth are indicated with an asterisk.

TABLE 2. Maternal and Neonatal Demographic Characteristics

Lucinactant
(N � 119)

Poractant Alfa
(N � 124)

Birth weight, g, mean � SD 929 � 189 937 � 196
Gestational age, wk, mean � SD 27.0 � 1.2 27.1 � 1.4
Birth weight stratification, no. (%)

600–1000 g 79 (66.4) 81 (65.3)
1001–1250 g 40 (33.6) 43 (34.7)

Median Apgar scores (range)
1 min 6 (1–10) 6 (0–9)
5 min 8 (3–10) 8 (4–10)

Male/female ratio 59:60 64:60
Clinical chorioamnionitis, no. (%) 23 (19.3) 26 (21.0)
Oligohydramnios for �21 d, no. (%) 5 (4.2) 4 (3.3)
Rupture of membranes, no. (%)

Spontaneous 61 (51.3) 72 (59.5)
Artificial 58 (48.7) 49 (40.5)

Prenatal steroid administration, no. (%) 105 (88.2) 105 (84.7)
Tocolytic therapy, no. (%) 71 (60.2) 79 (63.7)

There were no statistically significant differences between groups for any of the parameters.
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and poractant alfa groups, respectively; P � .86). In
addition, when we assessed both the primary end
point and the individual components according to
the 2 birth weight strata, there were no significant
differences between the groups (Table 3).

Secondary Outcome Variables
The proportions of infants with each of the speci-

fied secondary outcomes were not significantly dif-
ferent between the groups (Fig 3). These outcomes
included death and BPD at 36 weeks PMA, pulmo-
nary hemorrhage, air leaks, patent ductus arteriosus,
clinical sepsis, intraventricular hemorrhage (overall,
as well as grades 3 and 4), periventricular leukoma-
lacia, stage 2 or 3 necrotizing enterocolitis, and stage
3 or greater retinopathy of prematurity. All 243 in-
fants who received treatment were analyzed for
safety issues. There were no differences between
groups in the occurrence of serious adverse events
during the course of the trial. In particular, there
were no significant differences in the occurrence of
oxygen desaturation, bradycardia, apnea, or the need
to halt dosing during surfactant administration.
There were similar values between groups in the
degree of respiratory support, including the fraction
of inspired oxygen during the first 72 hours after the
initial surfactant administration, as well as thereaf-
ter.

DISCUSSION
Lucinactant is a new, peptide-containing, synthetic

surfactant that contains sinapultide, a novel, 21-
amino acid peptide (leucine and lysine repeating
units; KL4 peptide) designed to mimic human SP-B.
Although the mortality and BPD rates for both treat-
ment groups in this trial were likely higher than
those for poractant alfa in the placebo-controlled trial
because the population in the latter study was of
greater gestational age and birth weight, the present
study demonstrates that lucinactant is similar to the
animal-derived surfactant poractant alfa in reducing
the incidence of death or BPD among premature
infants at high risk for RDS. In addition, the frequen-
cies of all clinically relevant secondary outcome vari-
ables, including air leaks, neuroimaging abnormali-
ties, and other complications, observed in this study
were not significantly different between the 2 treat-
ment groups.

These observations contrast with what was ob-
served in the pumactant versus poractant alfa study,
in which 212 infants who were 25 to 29 weeks of
gestational age and intubated for presumed surfac-
tant deficiency, were randomized to receive 100
mg/kg of either the animal-derived surfactant porac-
tant alfa or the non–protein-containing synthetic sur-
factant pumactant, containing phospholipids only.5

Fig 2. Treatment differences, with 95% CIs, for the incidences of being alive and without BPD at 28 days for lucinactant versus poractant
alfa. The prespecified boundary of the noninferiority margin was �14.5%. The absolute difference observed was 4.7%. The lower margin
of the 95% CI for the treatment difference between lucinactant and poractant alfa, tested with a 2-sided � of .05, was �7.3%; the lower
limit of the 99% CI was �11.0 (not shown). Both values were above the prespecified noninferiority margin of �14.5%.

TABLE 3. Mortality and BPD Rates According to Stratum

Stratum Lucinactant
(N � 119)

Poractant Alfa
(N � 124)

600–1000 g
(N � 79)

1001–1250 g
(N � 40)

600–1000 g
(N � 81)

1001–1250 g
(N � 43)

Died, no. (%)
-Day 28 13 (16.5) 1 (2.5) 17 (21.0) 3 (7.0)
-36 wk PMA 18 (22.8) 1 (2.5) 20 (24.7) 3 (7.0)

Alive without BPD, no. (%)
-Day 28 18 (22.8) 27 (67.5) 17 (21.0) 24 (55.8)
-36 wk PMA 41 (51.9) 36 (90.0) 45 (55.6) 38 (88.4)

There were no statistically significant differences between groups for any of the parameters.
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That trial was stopped after an interim analysis,
which revealed that the all-cause mortality rate was
�65% lower among the infants assigned to poractant
alfa (11% vs 25% overall; P � .01). The mortality rate
for poractant alfa in our trial (18%), with adjustment
for gestational age of up to 28 weeks, was similar to
that observed in the pumactant versus poractant alfa
trial (�17%).5 Of particular importance is the obser-
vation that proportionally more patients were alive
with lucinactant, compared with poractant alfa,
throughout the course of the study (Fig 4 presents
Kaplan-Meier survival plots). Although this differ-
ence in survival rates with lucinactant, compared
with poractant alfa, was not statistically significant,

the finding is in stark contrast to that observed with
the non–protein-containing synthetic surfactant pu-
mactant, compared with poractant alfa, supporting
our hypothesis that peptide-containing lucinactant
would not be inferior to protein-containing poractant
alfa.

Both non–protein-containing synthetic and ani-
mal-derived surfactant preparations have been
shown to be effective in the management of RDS.1,3

To date, there has been only 1 comparison trial22 in
which these surfactants were administered early
(prophylactically), an approach that results in more
favorable outcomes among very preterm infants.23 In
that comparison trial, there were no differences in

Fig 3. The odds ratios are for the lucinactant group, compared with the poractant alfa group; boxes represent point estimates, with the
size of the box being proportional to the event rate. The rates of neuroimaging scan abnormalities indicating intraventricular hemorrhage
(IVH) (grades 3 and 4) were 13.5% vs 8.9%, and those of intraventricular hemorrhage (grades 3 and 4) or periventricular leukomalacia
(PVL) were 14.3% vs 16.9%. The rates of retinopathy of prematurity (worst stage) were 21.8% vs 28.3%.
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the occurrence of BPD or death, but the incidences of
intraventricular hemorrhage and cystic periventricu-
lar leukomalacia were significantly higher among
infants who received animal-derived surfactant. In a
recent systematic review, however, use of non–pro-
tein-containing synthetic surfactants was associated
with significantly more pneumothorax cases and
higher mortality rates.4 These differences in out-
comes are thought to be attributable to the absence of
apoproteins SP-B and/or SP-C in the synthetic sur-
factant. The addition of SP-B, SP-C, or their mimics to
synthetic surfactants6,24 should enhance their ability
to lower surface tension, improve lung compliance,
and reduce the risk for major adverse clinical events,
resulting in outcomes similar to those seen with an-
imal-derived surfactants. Until now, direct support
for this hypothesis has been lacking. The findings of
our study indicate that a peptide mimic of SP-B can
serve as a substitute for the critical SPs.

The 2 surfactants in this study were equally effec-
tive in preventing RDS in a very low birth weight
population. They had comparable incidences of com-
mon complications, and almost two thirds of infants,
irrespective of treatment group, required only 1 dose
of surfactant, which suggests comparable efficacy
and safety.

In the current trial, we did not find significant
differences in the occurrence of major dosing com-
plications in the lucinactant group, compared with
the poractant alfa group, despite the larger volumes
of administration. Theoretically, administering a
lower dosing volume of surfactant should result in
fewer complications being noted during dosing.
However, there are no data that support the conten-
tion that a smaller volume of surfactant has any
clinical advantage in the treatment of RDS. In fact, in
a comparison trial of 2.5 mL/kg (200 mg/mL) porac-
tant alfa versus 1.25 mL/kg (100 mg/mL), decreased
duration of oxygen requirements was observed for
the higher-volume group.25 Some animal studies of
induced surfactant deficiency suggested that a more
homogeneous distribution of surfactant is achieved
when larger volumes of surfactant are adminis-
tered.26,27

This study was designed as a noninferiority trial,
based on preservation of the benefits seen with po-

ractant alfa in an earlier placebo-controlled trial.21

The latter trial was a rescue (treatment) trial, not one
involving prophylactic administration of surfactant.
Nonetheless, because it is the only published place-
bo-controlled trial of poractant alfa, it was necessary
to use that trial to calculate the sample size for this
investigation. The concepts underlying noninferior-
ity trials are likely new to many readers. A random-
ized, double-blind, placebo-controlled trial is the op-
timal method for evaluating new treatments.
However, once a new therapy has become a general
standard of care, such as surfactant treatment of
premature neonates, it is impossible to perform ad-
ditional placebo-controlled trials with new surfac-
tants. Therefore, we used an active-control, noninfe-
riority, trial design. This trial design was discussed in
several recent overviews.28–31 A possible limitation
of our trial was the smaller sample size than origi-
nally estimated. Nonetheless, on the basis of the
number of patients who were actually enrolled, it can
be concluded that lucinactant is noninferior to porac-
tant alfa. Even when we extended the analysis to
calculate the 99% CI of the differences between the 2
groups (�11.0% to 20.5%), the lower limit of �11.0%
remained above �14.5%, which strongly supports
statistical noninferiority.

The findings of this trial are also consistent with
the results of earlier in vitro studies in which si-
napultide-containing lucinactant was superior to
older non–protein-containing surfactants, as well
as the protein-containing, animal-derived surfac-
tants.32,33 With pulsating bubble surfactometry and
capillary surfactometry, lucinactant was shown to be
as efficient or more efficient in lowering surface ten-
sion than the animal-derived, protein-containing be-
ractant, calfactant, and poractant alfa.34 Inactivation
of endogenous surfactant by plasma proteins that
leak into the alveolar space is a critical part of the
lung injury sequence occurring in RDS. In compari-
son with the animal-derived surfactants, lucinactant
is more resistant to inhibition by both plasma pro-
teins and oxidants released during the inflammatory
process.35 The therapeutic potential of lucinactant
has also been noted in several other disorders, in-
cluding meconium aspiration syndrome36 and acute
RDS.37

Fig 4. Kaplan-Meier survival plots,
through a 36-week follow-up period,
for infants treated with lucinactant or
poractant are presented. All-cause
mortality rates at 36 weeks PMA were
16% for lucinactant and 18.5% for po-
ractant (odds ratios according to pre-
specified logistic regression: 0.77; 95%
CI: 0.37–1.60; P � .48 for lucinactant
versus poractant).
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This is the first clinical trial of lucinactant versus
poractant alfa, which is the most widely used surfac-
tant in Europe. The findings of our study indicated
that lucinactant and poractant alfa were similar in
efficacy and safety when used for the prevention and
treatment of RDS among preterm infants. The ability
to improve the performance of synthetic surfactants
with the addition of a peptide that mimics the action
of SP-B has potential advantages in terms of the
absence of immunogenicity, the absence of risk for
disease transmission, and the ability to manufacture
large quantities with a high degree of consistency.
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Marañon (Madrid, Spain).

Scientific Advisory Committee: C.G. Cochrane, the Scripps In-
stitute (La Jolla, CA); S. M. Donn, Mott Children’s Hospital, Uni-
versity of Michigan (Ann Arbor, MI); N. Finer, University of
California, San Diego (San Diego, CA); J. Gadzinowski, Poznan
University of Medical Sciences, Poznan, Poland and Polish Moth-
er’s Memorial Hospital Research Institute (Lódz, Poland); T. Allen
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BATTLE PAY IS BETTER WHEN WALL STREET IS THE BATTLEFIELD

“Here’s a year-end thought: If Wall Street’s estimated $15.9 billion in annual
bonuses, which have been gushing forth in recent days, had instead been divided
and given to the troops in Iraq, each soldier, sailor, airman, and marine would have
been handed a check for roughly $100 000. That’s a lot of money for someone
whose active-duty pay could be as low as $1104 a month for a raw recruit, $2145
for a master sergeant, or $2505 for a chief warrant officer. You’d have to be a major
general with 6 years of service to top $100 000 a year. But on Wall Street, appar-
ently, it’s the kind of loose change you’d find in a pocket when doing laundry.”

Herring HB. Wall Street Journal. December 2004

Noted by JFL, MD
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