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ABSTRACT

We compared the onset of clinical response and safety of two surfactants,

poractant alfa (Curosurf, Chiesi Pharmaceuticals, Parma, Italy) and beractant

(Survanta, Ross Laboratories, Columbus, OH), for treatment of respiratory distress

syndrome (RDS) in preterm infants weighing 750 to 1750 g at birth and<35 weeks

gestation. The study was performed as a 20-center prospective, randomized,

masked comparison trial. Preterm infants (n¼ 293) with RDS were randomized

to receive an initial dose of either 100 (n¼ 96) or 200 (n¼ 99) mg/kg of poractant

alfa or 100 (n¼ 98) mg/kg of beractant. All repeat dosing was given at 100 mg/kg.

The onset of clinical response after the first dose was studied by comparing changes

in the fraction of inspired oxygen (FIO2) between 0 and 6 hours measured using the

area under the curve (FIO2 AUC0–6); other outcomes were assessed for the entire

cohort at 28 days and for infants born at 432 weeks gestation at 36 weeks

postconceptional age.We found that the mean FIO2 AUC0–6 values for the 100 and

200 mg/kg poractant alfa groups were both significantly lower than the mean FIO2

AUC0–6 values for the beractant group (p< 0.005) but were not different from each

other. Other outcomes were not different among the three groups for the entire

cohort, but in infants born at 432 weeks gestation, mortality up to 36 weeks
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postconceptional age was significantly less in the 200 mg/kg poractant alfa group

than in either the beractant group (3% versus 11%; p¼ 0.034) or in the 100 mg/kg

poractant alfa group (3% versus 11%; p¼ 0.046). Need for more than one dose

of surfactant was significantly lower in infants treated with an initial dose of

200mg/kg poractant alfa in comparison to the beractant-treated group (p< 0.002).

Treatment with poractant alfa (200 mg/kg initial dose) resulted in rapid reduction

in supplemental oxygen with fewer additional doses of surfactant versus treatment

with beractant in infants<35 weeks gestation with RDS, and significantly reduced

mortality (p< 0.05) than either beractant or poractant alfa (100 mg/kg dosing) in

infants 432 weeks gestation with RDS.

KEYWORDS: Respiratory distress syndrome, surfactant, mortality, preterm

Respiratory distress syndrome (RDS) is

caused by a deficiency of lung surfactant in prema-

turely born infants. This results in poor compliance,

and inadequate gas exchange, requiring use of high

ventilatory pressures. Use of high pressures and

large tidal volumes in the presence of surfactant

deficiency has been shown to result in lung injury,

leading to a high incidence of bronchopulmonary

dysplasia (BPD). Intratracheal administration of

synthetic or biologically derived surfactants has

been used extensively to improve lung function,

and to decrease the morbidity and mortality asso-

ciated with RDS.1–3 Natural surfactants lead to

faster weaning of ventilatory support during the

acute phase of RDS,4,5 and when used for the

prevention of RDS they are more beneficial than

synthetic surfactants. Meta-analysis of seven trials

enrolling up to 4070 infants showed reduced mor-

tality for natural surfactants (odds ratio, 0.80; 95%

confidence interval [CI], 0.66 to 0.97) compared

with synthetic surfactants.6 Ainsworth et al7 in a

randomized trial showed that treatment with a

natural surfactant, poractant alfa, was associated

with a significant reduction in neonatal mortality

when compared with a synthetic surfactant, pumac-

tant (14.1% versus 31.0%; p¼ 0.006; odds ratio,

0.37; 95% CI, 0.18 to 0.76]. The difference in

mortality was sustained even after adjustment for

center, gestation, birthweight, sex, plurality, and use

of antenatal steroids, and this trial was stopped

because mortality assumed a greater importance

than the primary outcome. Soll and Blanco8 com-

pared outcomes after treatment with either syn-

thetic or natural surfactant in infants at risk from

RDS in a meta-analysis of 11 trials. Modified

natural surfactants reduced relative risk of pneu-

mothorax by 27% and of mortality by 13% com-

pared with synthetic surfactants.

Only three randomized trials have compared

different natural surfactants. Bloom et al9 compared

calf lung surfactant extract (Infasurf, Forrest Labora-

tories, New York, NY) with beractant in a rando-

mized trial for prevention and treatment of RDS in

preterm infants. They found no significant differ-

ences in air leaks, complications of prematurity,

overall mortality, or survival without chronic lung

disease in the prevention or treatment arm. A pilot

study comparing poractant alfa with beractant sho-

wed a greater improvement in blood gases for 24

hours after treatment with poractant alfa.10 More

recently, Baroutis et al11 reported in a comparison

trial using poractant alfa, bovine lung lavage surfac-

tant (Alveofact, Boehringer Ingelheim, Germany),

and beractant that treatment with poractant alfa or

Alveofact was associated with fewer days on the

ventilator and supplemental oxygen, and a shorter

length of stay when compared with beractant. Varia-

tions in outcome between different natural surfac-

tants are most likely related to differences in the

composition of phospholipids, surfactant-associated

proteins, dosing volume, proportion of phospholi-

pids to proteins, and their ability to resist inactivation
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by various substances in the lung. Three natural

surfactants, beractant, poractant alfa, and calf lung

surfactant extract, are commercially available in the

United States. Both poractant alfa and beractant

have been carefully studied in large clinical trials.11–15

The primary objective of this multicenter,

randomized, masked trial was to evaluate the effec-

tiveness of a 100 mg/kg initial dose of poractant

alfa, by comparing its onset of clinical response to

that of a 200 mg/kg initial dose of poractant alfa or

a 100 mg/kg initial dose of beractant, for treatment

of RDS in infants weighing 750 to 1750 g. The

secondary objectives were to evaluate other clinical

outcomes.

MATERIALS AND METHODS

Trial Design

This was a prospective, randomized, masked trial

comparing a 100 mg/kg initial dose of poractant

alfa with a 200 mg/kg initial dose of poractant alfa

or a 100 mg/kg initial dose of beractant for treat-

ment of RDS. Following administration of the first

dose of either poractant alfa or beractant, indivi-

duals who were blinded as to the type or dose of first

dose of surfactant administered collected data to

permit an unbiased assessment of the onset of

clinical response to the different surfactants. The

onset of clinical response was assessed for the first

dose only. The total number of doses administered

was also recorded. Adverse events were collected

during the 7-day period following the first dose.

The protocol also specified assessments of outcome

at 28 days for all infants and at 36 weeks postcon-

ceptional age for those 432 weeks gestation. Out-

comes included air leaks, patent ductus arteriosus,

necrotizing enterocolitis, pulmonary hemorrhage,

need for high-frequency ventilation, 5grade III

intraventricular hemorrhage, duration of mechan-

ical ventilation, oxygen requirement at 28 days for

all infants, oxygen requirement at 36 weeks post-

conceptional age for infants born432 weeks gesta-

tion, and mortality.

ELIGIBILITY CRITERIA

Subjects were eligible to participate if all inclusion

criteria were met: birth weight 750 to 1750 g

inclusive; gestational age<35 weeks; clinical or

radiographic evidence of RDS; intubated and receiv-

ing conventional mechanical ventilation; fraction of

inspired oxygen (FIO2) 50.30 to maintain oxygen

saturation by pulse oximeter of 88% to 96% or an

arterial to alveolar PaO2 ratio (a/A ratio) of 40.33;

age of 6 hours or less at the time of randomization,

and signed informed consent by a parent or legal

guardian. Subjects were excluded if any of the

following were present: respiratory failure not due

to RDS; proven fetal lung maturity profile from

amniocentesis prior to delivery; suspected lung hy-

poplasia; prior treatment with an exogenous surfac-

tant; Apgar score 43 at 5 minutes; one or more

major congenital anomalies considered to be life

threatening; prolonged rupture of membranes, de-

fined as 53 weeks in duration; untreated pneu-

mothorax, hypotension, or hypoglycemia; use of

high-frequency ventilation prior to first dose of sur-

factant; severe grades of intraventricular hemorrhage

(grades III or IV) by cranial ultrasound (CUS) prior

to surfactant (CUS not required); any condition

believed by the investigator to place the subject at

undue risk; and participation in another clinical trial.

SURFACTANT PREPARATIONS

Poractant alfa was supplied in ready-to-use, single-

use vials containing 1.5 mL (120 mg phospholipid)

of surfactant (poractant alfa is licensed through

Chiesi Pharmaceuticals to Dey, L.P., Napa, CA,

for North American distribution). Prepared from

minced porcine lung, poractant alfa is a creamy

white, sterile suspension containing the surfactant

in normal saline at a concentration of 80 mg/mL

phospholipid. Poractant alfa is prepared by chloro-

form-methanol extraction, and liquid-gel affinity

chromatography, and contains �99% polar lipids.16

Beractant was supplied in ready-to-use, single-

dose glass vials containing 8.0 mL (200 mg

phospholipid) of surfactant (Ross Laboratories,

Columbus, OH). Prepared from bovine lung extract,

beractant is an off-white to light brown, sterile
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suspension. Beractant is supplemented with syn-

thetic dipalmitoyl-phosphatidylcholine, palmitic

acid, and tripalmitin. Cholesterol is removed and

the final preparation of beractant contains 25 mg/mL

phospholipid.

INFORMED CONSENT

The protocol, study design, and informed consent

were reviewed and approved by the institutional

review boards at each institution.

RANDOMIZATION

Randomization was stratified by birth weight and

site. The three birth weight strata were 750 to 1150 g,

1151 to 1450 g, and 1451 to 1750 g. Within each

birth weight stratum, infants were randomized to

receive poractant alfa at an initial dose of 100 or

200 mg/kg, or beractant at 100 mg/kg. Randomiza-

tion was done using random numbers contained in

sealed, opaque envelopes provided to each site.

When subjects qualified for study entry, their birth

weight was used to determine which of the three sets

of randomization envelopes were used.

DOSING

The first dose of the surfactant was administered

intratracheally as soon as possible after randomiza-

tion, which was to occur within 6 hours of birth.

Additional doses of surfactant were given if the

infant continued to require mechanical ventilation

and an FIO2 of 0.30 or greater to maintain an oxygen

saturation by pulse oximetry of 88% or greater.

Repeat doses, if necessary, were given within

48 hours of the first dose without regard to masking

the administration of doses. Repeat doses of por-

actant alfa were given not less than 12 hours after

the previous dose, and for beractant, not less than

6 hours after the previous dose. All repeat dosing

was given at 100 mg/kg of poractant alfa or berac-

tant in accordance with the manufacturer’s drug

package insert.

SHORT-TERM END POINTS

The primary end point, used to define the onset of

clinical response, was area of FIO2 under the curve

during the 6-hour period (FIO2 AUC0–6) after the

first dose of poractant alfa or beractant. Six hours

following surfactant administration was chosen be-

cause beractant was given every 6 hours. Secondary

end points to assess onset of clinical response

included changes in FIO2 and mean airway pressure

(MAP), measured at baseline, at 15 and 30 minutes,

and at 1, 2, 4, and 6 hours after the initial dose of

surfactant. Other specified secondary end points

included total number of doses of surfactant and

the median durations of oxygen dependence and

mechanical ventilation.

LONG-TERM END POINTS

Long-term end points were complications of pre-

maturity and overall clinical outcomes, assessed

from days 7 to 28. Infants born at 432 weeks

gestation also had outcomes assessed at 36 weeks

postconceptional age.

CALCULATIONS AND COMPARISONS OF THE

PRIMARY END POINT: FIO2 AUC0–6

The FIO2 AUC0–6 was calculated using the linear

trapezoidal rule for the 6 hours immediately after

the first dose of surfactant. Mathematical integra-

tion was performed using all nonmissing values,

and interpolating or carrying forward the last ob-

servation for missing values. Mean values of the

primary end point FIO2 AUC0–6 were compared

among treatment groups using the Kruskal-Wallis

test. A p value of less than 0.05 was considered

significant.

Changes in FIO2 and MAP (measured at 15

and 30 minutes and at 1, 2, 4, and 6 hours) were

compared using nonparametric rank tests; changes

in the total number of doses of surfactant required

were analyzed using Kaplan-Meier techniques; and

the median durations of oxygen dependence and

mechanical ventilation were analyzed with nonpara-

metric tests.

SAMPLE SIZE

The sample size of 100 subjects in each treatment

group provided statistical power of 80% for the 95%

CI on the difference in adjusted means for FIO2

AUC0–6 from the analysis of variance to fall within

an interval of –20% to 20% of the reference mean if
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the difference between means was no more than

15%, given a type I error rate of 0.05.

LONG-TERM OUTCOMES

These were compared with chi-square tests. Any

differences observed in these outcomes at the

p< 0.05 level in both the entire population and in

infants born at 432 weeks gestation were consid-

ered significant.

RESULTS

The study enrolled 301 infants from January 2000

to May 2001 at 20 centers in the United States.

Eight infants were randomized but not treated with

surfactant because of unexpected improvement in

their respiratory status prior to initial dosing of

surfactant; these eight patients were not included

in the analyses (Table 1).

The remaining 293 subjects who were treated

with surfactant comprised the entire study popula-

tion, and all of the analyses were performed on this

population. Three violations of entry criteria were

recorded. One infant was born at 36 weeks gesta-

tional age, a second infant had an Apgar score of< 3

at 5 minutes of age, and a third infant was ventilated

with high frequency prior to treatment with the first

dose of surfactant. These three subjects were rando-

mized, and treated, and are included in the final

analyses. Ninety-six infants were assigned to and

received poractant alfa 100 mg/kg. Ninety-nine

infants were assigned to and received poractant alfa

200 mg/kg, and 98 infants were assigned to receive

beractant 100 mg/kg for the initial dose; inadver-

tently, one infant assigned to each of these doses

received the other surfactant at the same dose

instead. These two infants were counted in the

analyses as actually treated.

The characteristics of the study population

are given in Table 1. There were no differences in

birth weight or gestational age among the study

groups. Distribution within the three birth weight

strata was equivalent for each of the three treatment

groups. Mean gestational age, gender, race, and

partial or complete course of antenatal steroid ex-

posure with betamethasone or dexamethasone were

similar among the three groups. More male subjects

were treated overall but there were no differences

among the treatment groups. Proportions of infants

born 432 weeks gestational age were also similar

among the three groups. Baseline FIO2 and mean

airway pressure were similar among the three

groups. Mean age at first dose of surfactant admin-

istration was 3 hours in all groups.

Table 1 Population Characteristics of the Three Treatment Groups for All 293 Infants

Characteristic

Poractant Alfa 100 mg/kg

(n¼ 96)

Poractant Alfa 200 mg/kg

(n¼ 99)

Beractant 100 mg/kg

(n¼98)

Birth weight (g)* 1148 (265) 1151 (259) 1187 (273)

Gestational age (wk)* 28.8 (2.0) 28.7 (2.0) 28.7 (2.0)

Gestational age (432 wk) 85 (89%) 95 (96%) 90 (92%)

Male 56 (58%) 61 (62%) 56 (57%)

Race, white 42 (44%) 41 (41%) 43 (44%)

Antenatal steroids 79 (82%) 75 (76%) 83 (85%)

Inborn 79 (82%) 85 (86%) 80 (82%)

Birth weight groups (g)

750–1150 52 (54%) 51 (52%) 44 (45%)

1151–1450 29 (30%) 30 (30%) 33 (34%)

1451–1750 15 (16%) 18 (18%) 21 (21%)

Age at first dose (h)y 2.5 (1.9–3.7) 2.7 (1.9–3.6) 2.5 (1.7–4.2)

*Mean (standard deviation).
yMedian (interquartile range).
All other data are n (%).
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Primary Outcome

Mean FIO2 (Fig. 1) for 100 and 200mg/kg poractant

alfa groups were significantly lower than that for the

beractant group at all time points until 6 hours

(p< 0.05). There was no significant difference be-

tween the mean FIO2 in infants treated with 100 or

200 mg/kg of poractant alfa. The primary outcome,

FIO2 AUC0–6, was significantly lower for both por-

actant alfa 100 mg/kg (1.956 FIO2 hours; p< 0.001)

and poractant alfa 200 mg/kg (1.989 FIO2 hours;

p< 0.005) compared with the beractant treatment

group (2.237 FIO2 hours). This result remained

significant after adjusting for birth weight, age at

treatment, study site, or early onset sepsis. Forty-five

infants in the poractant alfa 100 mg/kg group, 47

infants in the poractant alfa 200 mg/kg group, and

50 infants in the beractant 100 mg/kg group were

treated with surfactant within 2.5 hours of birth.

Earlier treatment enhanced the differences in mean

FIO2 AUC0–6 between the poractant alfa and berac-

tant treated groups. FIO2 AUC0–6 was significantly

lower in infants treated with either initial dose of

poractant alfa within 2.5 hours of birth compared

with beractant (p< 0.02; data not shown).

Secondary Outcomes

Seventy infants (73%) were successfully treated with

only one dose of 200 mg/kg poractant alfa (Fig. 2)

compared with 58 (59%) in the poractant alfa

100 mg/kg group and 50 (51%) in the beractant

group (p< 0.002). Overall, 36% of infants received

two or more doses of surfactant in the poractant

alfa 200 mg/kg group compared with 68% in the

beractant group (p¼ 0.002). There was no difference

in changes in mean airway pressure during the

6 hours after the first dose of surfactant in the three

groups.

Figure 1 FIO2 versus time curves for the three treatment groups in all 293 infants. The mean and standard error are

plotted. *¼ p< 0.05 at all posttreatment time points in the poractant alfa groups compared with beractant.
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The incidences of air leaks, patent ductus

arteriosus, necrotizing enterocolitis, pulmonary he-

morrhage, need for rescue high-frequency ventila-

tion, 5grade III intraventricular hemorrhage,

duration of mechanical ventilation, and oxygen

requirement at 28 days were not different among

the three groups for the entire cohort of 293 infants

or the 270 infants born 432 weeks gestation

(Table 2). Infants who are alive and receiving

supplemental oxygen at 36 weeks postconceptional

age among those 432 weeks were also similar

among the groups (Table 2).

Figure 2 Percent of infants receiving one or more doses of surfactant in the three groups (n¼ 293). *¼ p< 0.002

poractant alfa 200 mg/kg versus beractant 100 mg/kg group.

Table 2 Outcomes by Groups as Randomized and for the Subgroup 432 wk

Outcome

Poractant Alfa 100 mg/kg

(n¼96)

Poractant Alfa 200 mg/kg

(n¼ 99)

Beractant 100 mg/kg

(n¼ 98)

Pneumothorax 6 (6%) 3 (3%) 5 (5%)

Pulmonary hemorrhage 6 (6%) 6 (6%) 5 (5%)

PDA 36 (38%) 44 (44%) 45 (46%)

NEC 4 (4%) 5 (5%) 5 (5%)

IVH grade III–IV 9 (9%) 8 (8%) 9 (9%)

Oxygen at 28 d 48 (50%) 49 (49%) 49 (50%)

Infants 4 32 wk (n¼85) (n¼ 95) (n¼ 90)

Pneumothorax 5 (6%) 3 (3%) 5 (6%)

Pulmonary hemorrhage 6 (7%) 6 (6%) 4 (4%)

PDA 36 (42%) 43 (45%) 39 (43%)

NEC 5 (6%) 8 (8%) 7 (8%)

IVH grade III–IV 8 (9%) 7 (7%) 8 (9%)

Duration of MV (d)* 16 (20) 14 (17) 16 (20)

Supplemental O2 (d)* 40 (21) 37 (23) 39 (23)

Alive and on oxygen at 36 wk PCA 30 (35%) 36 (38%) 33 (37%)

Numbers (percent).
*Mean (standard deviation).
PDA, patent ductus arteriosus; NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage; MV, mechanical ventilation; PCA,
postconceptional age.
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MORTALITY AT 28 DAYS

The neonatal mortality rate at 28 days for the

200 mg/kg poractant alfa group was 3% (3 of 99)

compared with 6% (6 of 96) and 8% (8 of 98) in the

100 mg/kg poractant alfa and beractant groups,

respectively (Table 3); these differences were not

significant.

MORTALITY AT 36 WEEKS

Mortality at 36 weeks postconceptional age for

infants born 432 weeks gestation was 3% (3 of

95) in the 200 mg/kg poractant alfa group com-

pared with 11% (9 of 85 and 10 of 90) each in the

100 mg/kg poractant alfa and beractant treated

infants (Table 3); these differences were significant

for the 200 mg/kg poractant alfa group compared

with both the beractant group (p¼ 0.034) and the

100 mg/kg poractant alfa group (p¼ 0.046). The

odds ratios for death at 36 weeks postconceptional

age in the 200 mg/kg poractant alfa group versus

the beractant group and the 100 mg/kg poractant

alfa group were 0.26 (95% CI, 0.07 to 0.98;

p< 0.05) and 0.28 (95% CI, 0.07 to 1.05), respec-

tively (Table 3).

DISCUSSION

This study was designed and powered to assess

differences in FIO2 AUC0–6 over the first 6 hours

among the three groups. Treatments with poractant

alfa 100 and 200 mg/kg were associated with faster

weaning of supplemental oxygen compared with

beractant. Differences in FIO2 AUC0–6 between

infants treated with poractant alfa and those treated

with beractant were also larger with earlier treat-

ment. The mean FIO2 AUC0–6 was significantly

smaller for infants treated with either 100 or

200 mg/kg of poractant alfa within 2.5 hours of

birth compared with infants treated with beractant.

Exposure to oxygen, even for brief periods of

time in term newborns, has been shown to result in

an increased oxidative stress that lasts for at least a

month.17 Alveolar macrophages from premature

lungs behave differently when exposed to oxygen,

with a significant increase in the production of

proinflammatory cytokines than those from term or

adult lungs.18 Preterm infants who develop chronic

lung disease have elevated levels of proinflammatory

cytokines in their lungs, and expression of these

cytokines is controlled by nuclear factor kappa B

(NF-�B). Bourbia et al19 recently demonstrated that

in preterm infants, activation of NF-�B from tra-

cheal aspirate is directly related to inspired oxygen

concentration. Under expression of bone morphoge-

netic protein-4 (BMP-4), a signaling molecule, has

been shown to perturb normal lung development.

Sebald et al20 demonstrated that NF-�B mediates

BMP-4 suppression, demonstrating a potential fun-

ctional linkage between oxygen-induced proinflam-

matory mediators and lung injury. Faster weaning of

oxygen may potentially decrease subclinical forms of

Table 3 Comparison of Mortality at 28 Days for the Groups as Randomized and for Mortality at 36 wk
Postconceptional Age (PCA) for Infants Born at 432 wk Gestation

Mortality

Treatment Groups
P200 versus P100

OR (95% g CI)

P100 versus B100

OR (95% CI)

P200 versus B100

OR (95% CI)P100 P200 B100

Mortality at day 28 (n) 96 99 98

n (%) 6 (6) 3 (3) 8 (8) 0.47 (0.11 to 1.93) 0.75 (0.25 to 2.25) 0.35 (0.09 to 1.37)

p values from chi-square test* 0.28 0.61 0.11

Mortality at 36 wk PCA (n) 85 95 90

n (%) 9 (11) 3 (3) 10 (11) 0.28 (0.07 to 1.05) 0.95 (0.36 to 2.46) 0.26 (0.07 to 0.98)*

p values from chi-square testy 0.05 0.91 0.03

*p< 0.05.
yp values for category variables from a chi-square test.
OR, odds ratio; CI, confidence interval; P100, poractant alfa 100 mg/kg; P200, poractant alfa 200mg/kg; B100, beractant 100 mg/kg.
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lung injury in preterm infants. However, this has not

been demonstrated in any clinical trials, including a

trial of poractant alfa.21

Initial treatment with 200 mg/kg poractant

alfa (but not 100 mg/kg poractant alfa) also was

associated with significantly less need for additional

doses of surfactant. This may have been due to the

larger initial dose of poractant alfa (200 mg/kg)

compared with beractant (100 mg/kg), which was

also shown in a trial using different doses of

poractant alfa.21

Apart from dose, there are three major differ-

ences between poractant alfa and beractant that

might account for the more rapid improvements in

need for oxygen. First, poractant alfa contains a

higher proportion of polar lipids compared with

beractant as a result of the liquid-gel chromatogra-

phy stage of preparation.22 Second, the amount of

surfactant protein B (SP-B) is also reported to be

higher in poractant alfa (2 to 3.7 mg SP-B/mM

phospholipids) compared with beractant (1.3 mg

SP-B/mM phospholipids).23 Third, beractant con-

tains more SP-C compared with poractant alfa.

Although the relative amounts of SP-B and SP-C

vary among different natural surfactant preparations,

SP-B contributes significantly to the actions of

surfactant. Activity of beractant has been shown to

be improved by supplementing it with SP-B.24,25

The combination of larger amounts of polar

lipids and SP-B may have accounted for the faster

response seen with poractant alfa compared with

beractant.

Administration of poractant alfa at 12-hour

intervals might have biased the number of doses

given in favor of fewer doses for poractant alfa.

However, it is unlikely that this alone accounts for

the differences observed in the number of doses

required because infants treated initially with por-

actant alfa 200 mg/kg also required fewer addi-

tional doses than the patients who received 100 mg/

kg poractant alfa initially.21

In infants with moderate to severe RDS

treated with nasal continuous positive airway pres-

sure, a single dose of poractant alfa at 200 mg/kg

significantly reduced the need for subsequent

mechanical ventilation.26 Clinical practice is evol-

ving toward early extubation to noninvasive forms

of ventilation to minimize lung injury. In this

study, 73% of infants treated with poractant alfa

200 mg/kg initially required only one dose of

surfactant. We speculate that a rapidly acting, low-

volume and effective surfactant would permit clin-

icians to extubate infants earlier, thus removing the

possibility of subsequent intratracheal dosing as well

as minimizing the potential for lung injury from

continued mechanical ventilation.

In addition to faster weaning of oxygen and

fewer doses required in the 200 mg/kg poractant

alfa group, a third important finding of this study

was a significant reduction in mortality among

infants born at 432 weeks gestation randomized

to 200 mg/kg poractant alfa initially in comparison

with those randomized to either beractant or

100 mg/kg poractant alfa initially. We were sur-

prised to find this difference in mortality with our

relatively small sample size. A previous smaller study

comparing these surfactants also showed a difference

in mortality favoring poractant alfa but this was

not significant.10 A meta-analysis of both trials

(this and Speer et al10) shows an odds ratio for

neonatal mortality of 0.31 (95% CI, 0.010 to 0.98;

unpublished observations). The results make us

believe that these differences in mortality are real.

Causes of death included severe grades of intraven-

tricular hemorrhage and/or multiple organ failure.

There were no differences in death due to respiratory

failure among the three groups, which is surprising.

Perhaps larger doses of a more effective surfactant

exert their benefit in other ways than preventing

acute respiratory failure by moderating disease

severity and reducing long-term complications. It

should be noted however, that this study was

not powered to evaluate mortality as a primary

outcome.

Other larger trials comparing various natural

surfactants in the treatment of RDS have only

shown differences in the short-term outcomes of

RDS, and no differences in mortality or long-term

outcomes. This may have been due to several fact-

ors, including differences in the natural surfactants
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compared, sample sizes used, inclusion criteria, tim-

ing of surfactant administration, and differences in

study populations or in definitions in late outcomes.

In conclusion, our data indicate that in-

fants<35 weeks gestation treated with an initial

dose of 200 mg/kg are weaned from supplemental

oxygen more rapidly during the first 6 hours after

dosing, that significantly fewer infants require addi-

tional doses if the 200 mg/kg initial dose of

poractant alfa is used, and that infants 432 weeks

treated with an initial dose of 200 mg/kg poractant

alfa have a survival advantage.
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