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Objective: Comparison of the differences between availability of animal-

derived surfactant preparations used to treat premature infants is

incomplete. The objective of this study was to assess the short-term

treatment efficacy of the two most commonly used surfactant preparations

in the United States, beractant (100 mg kg–1 initial and subsequent doses)

and poractant alfa (200 mg kg–1 initial and 100 mg kg–1 subsequent

doses), in very premature, mechanically ventilated infants <30 weeks

gestation with respiratory distress syndrome (RDS).

Study Design: Inborn infants at two institutions, open label, 1:1, randomized

controlled trial. Level of respiratory support for first 72 h of life. Morbidities of

prematurity observed during the neonatal intensive care unit hospitalization.

Result: We studied 52 infants 24 0/7 to 29 6/7 weeks gestation; 25

received poractant alfa (27.1±1.6 weeks, birth weight of 930±231 g)

and 27 received beractant (26.7±1.7 weeks, P¼ 0.343 and birth weight

900±271 g, P¼ 0.668). Respiratory support for the first 72 h of life was

lower in the poractant alfa than beractant group for mean airway

pressure (MAP, P¼ 0.003) and respiratory index (MAP� FiO2,

P¼ 0.032). Infants in the poractant alfa group had a greater number of

infants extubated at 48 (13/25 vs 6/27, P¼ 0.027) and 72 h (15/25 vs

8/27, P¼ 0.029) than the beractant group. Although the study was not

powered to detect morbidities of prematurity, the prevalence of PDA and

air leaks was less in the infants treated with poractant alfa than in those

treated with beractant. Rates of bronchopulmonary dysplasia (8/23 vs 11/

22, P¼ 0.303) or death (2/15 vs 5/27, P¼ 0.272) were similar in the

infants treated with poractant alfa and beractant, respectively.

Conclusion: This study suggests significant short-term benefits to the

use of the larger initial dose of poractant alfa than beractant in very

premature infants with RDS. Further studies involving a larger number of

preterm infants are needed to assess long-term effects.
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Introduction

Neonatal respiratory distress syndrome (RDS) continues to be a
leading cause of morbidity and mortality in premature infants born
in the United States.1,2 The incidence and severity of RDS increases
with decreasing gestational age (GA) at birth, occurring in 50% of
preterm infants born at a GA <30 weeks.3 Since approval of
beractant (Survanta) in 1991, newer animal-derived surfactant
preparations, with surfactant proteins, increasing concentration,
increasing rapidity of onset and longer duration of action, have
been approved by the US Food and Drug Administration.4–5

Although many studies have evaluated the efficacy of surfactant
treatment of RDS, comparison of the animal-derived surfactants is
incomplete. We focused on the comparison of beractant, arguably
the standard therapy for the past two decades, and poractant alfa
(Curosurf), the two most commonly used surfactant preparations
in the United States.

Speer et al.6 comparing poractant alfa and beractant showed
treatment with poractant alfa caused greater improvement in
oxygenation and ventilator support 24 h after administration.
Baroutis et al.7 found that infants treated with poractant alfa had a
shorter ventilator course, required oxygen for fewer days, and had a
shorter length of stay than infants treated with beractant.
Ramanathan8 found mortality decreased from 11%, in infants <32
weeks treated with beractant (100 mg kg–1) or poractant alfa
(100 mg kg–1), to 3% in infants treated with high-dose poractant
alfa (200 mg kg–1 of surfactant phospholipids). The improvement
in mortality appears to be related to the larger initial dose of
poractant alfa, rather than to an intrinsic difference in the
properties of the surfactant itself. Although it is clear that the onset
of action of poractant alfa is more rapid than beractant6–9 it is
uncertain whether poractant alfa improved morbidity or mortality.
The goal of our study was: (1) to determine whether there was a
sustained decrease in the level of ventilator support over the first
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3 days of life in the poractant alfa-treated infants compared with
those treated with beractant, and (2) to determine whether
differences in ventilator support were associated with differences in
the frequency of chronic lung disease or death. This report is part
of a comprehensive evaluation of the acute and longer-term
hemodynamic effects of poractant alfa and beractant in very
premature infants with RDS.10

Methods
Study design
The study was a randomized, 1:1, open label, intent-to-treat trial,
designed to compare the clinical efficacy after recommended
dosing of poractant alfa (200 mg kg–1¼ 2.5 ml kg–1 initial dose
and 100 mg kg–1¼ 1.25 ml kg–1 subsequent doses) to beractant
(100 mg kg–1¼ 4 ml kg–1 for initial and subsequent doses)
among very premature infants with RDS.11 The study was approved
by the Institutional Review Board at Boston Medical Center and
St Elizabeth’s Medical Center, Boston, MA, USA and was registered
as study NCT00767039. Entry criteria were: (1) GA X24 0/7 and
p29 6/7 weeks, (2) inborn in a participating hospital, (3) RDS
requiring mechanical ventilation, (4) signed informed consent
from the parents and (5) <6 h at randomization. Exclusion
criteria were: (1) severe congenital anomalies, (2) significant
congenital heart disease and (3) impending death anticipated
within first 3 days of life. No infants were excluded because
of impending death. To minimize treatment delays, informed
consent was obtained before delivery. The infants were rando-
mized immediately before delivery to receive either poractant
alfa or beractant for the initial and subsequent doses. Assign-
ments were generated, by SAS software, using a variable block
size design.

Surfactant administration
An open-label trial was used, as the volume of administration,
dosage intervals and the rapidity of the improvement in lung
compliance induced by poractant alfa and beractant were different.
Infants with clinical RDS were intubated and placed on a volume
cycle ventilator (Evita XL, Drager Medical AG, Lubeck, Germany)
that was set to a tidal volume of 5 ml kg–1, rate of 35 breaths min–1,
inspiratory time 0.35 s and positive end-expiratory pressure 5. FiO2

was varied to maintain the saturation at 85 to 92%. Peak
inspiratory pressure (PIP) was allowed to vary, as needed to deliver
the set tidal volume, with PIP increasing after surfactant
instillation and declining with improvement in lung compliance
and clearing of surfactant and lung liquid from the conducting
airways (not recorded). Intra-tracheal poractant alfa or beractant
was administered in two aliquots, in a right and left lateral
position, for a mean airway pressure (MAP) X6 cm H20 and FiO2

>30%. Subsequent doses of poractant alfa were administered every
12 to 24 h, and beractant was administered every 6 to 12 h for these

criteria, or on high-frequency ventilation with MAP X8 cm H20. A
trial of extubation was mandated for all infants stable for >6 h
with minimal conventional ventilator support (FiO2 <25% and
MAP p5 cm H20). For infants on high-frequency oscillatory
ventilation (SensorMedics 3100A (CareFusion, Yorba Linda, CA,
USA)), minimum support was FiO2 p25% and MAP p7 cm H2O,
to allow for the effect of active ventilator expiratory phase.12

Ventilator settings were adjusted to maintain target blood gases
with pH >7.25 and pCO2 45 to 60 mm Hg. Weaning from the
ventilator was initially accomplished by decreasing the ventilator
rate and FiO2. Pulse oximetry saturation was maintained between
85 and 92%. All of the patients were initially managed with a
volume cycle ventilator. Aminophylline or caffeine was initiated in
anticipation of elective extubation. After extubation, infants were
maintained on nasal continuous positive airway pressure and then
weaned to nasal cannula. We estimated nasal cannula (flow rate
1 l min–1 with variable FiO2) respiratory support as 2 cm of H20.

On admission to the neonatal intensive care unit, vascular
access, radiographic studies and admission blood samples were
obtained. Ventilator settings and vital signs were recorded every
4 h and the data extracted from the medical record for the first
72 h of life. Arterial or venous blood gases were generally followed
every 4 to 6 h for the first 24 h of life and every 4 to 12 h for the
next 48 h, as clinically indicated. Use of high-frequency ventilation
was at the discretion of the attending neonatologist.

Data analysis
A Student’s t-test for continuous or w2 for discrete variables, was
used to determine statistical significance between the two groups
for demographic and respiratory support data (GA, gender,
maternal age, birth weight and Apgar scores). Respiratory support
including MAP, FiO2 and MAP� FiO2 were compared using the
generalized linear model to account for correlations among
repeated measures. The study was designed with an alpha 0.05 and
power 80% to detect a 20% difference in respiratory parameters with
a 20% s.d. of residuals, n¼ 34 in each group, based on the data of
Malloy et al.9 The study was terminated before completion of
enrollment as the differences between groups for ventilator support
and patent ductus arteriosus (PDA) frequency were more frequent
than anticipated, because of the young GA of the infants enrolled
in our study. The study was not designed to evaluate the long-term
morbidities. The respiratory data were collected with corresponding
hemodynamic data, to evaluate the effect of the two surfactant
preparations on the ductus arteriosus. Hemodynamically
significant PDA in babies on persistent respiratory support
(ventilator or nasal continuous positive airway pressure) were
defined as having at least two of the following criteria: PDA
>1.5 mm, holodiastolic retrograde flow in the descending aorta
and/or left atrial enlargement with a left atrium to aortic root
diameter ratio >1.4.10 Data analysis for this paper were generated
using SAS software, version 9.13 of the SAS System for Windows.

Poractant alfa and beractant treatment
AM Fujii et al

666

Journal of Perinatology



Copyright 2004 SAS Institute. SAS and all other SAS Institute
product or service names are registered trademarks or trademarks
of SAS Institutes, Cary, NC, USA.

Results

There were 52 subjects enrolled from January 2005 to May 2008.
Twenty-five patients were treated with poractant alfa and 27
patients with beractant. There were no significant differences in
gender, GA, birth weight, sex ratio, 1 and 5 min Apgar scores,
cesarean section rate or score for neonatal acute physiology II
illness severity scores13 between the two groups. The trend to a
lower score for neonatal acute physiology II score in the infants in
the poractant alfa than in the beractant group was not statistically
significant. All but one mother was treated with betamethasone
before delivery (Table 1).

Patients treated with poractant alfa required a lower MAP to
maintain adequate oxygenation than those infants treated with
beractant, beginning at 12 h after the initial dose with differences
persisting through the first 72 h of life (P¼ 0.003, Figure 1). The
observation was confirmed by a persistent difference in MAP� FiO2

(P¼ 0.032, Figure 2), an indicator of the level of respiratory
support required by the infant, confirming that increased FiO2 was
not exchanged for MAP. These data were significant before and
after normalization for distribution. Analysis also showed a
time-dependent decrease in the level of respiratory support for
both animal-derived surfactant preparations for FiO2 (P<0.001),
MAP (P¼ 0.041) and MAP� FiO2 (P¼ 0.027). There was no
significant difference in FiO2 in infants treated with poractant alfa
and beractant (P¼ 0.762). A primary contributor to the difference
in MAP during the first 3 days of life was the greater number of

infants extubated to nasal continuous positive airway pressure or
nasal cannula oxygen in the poractant alfa group (13/25 at 48 h
and 15/25 at 72 h) compared with the beractant group (6/27 at
48 h, P¼ 0.027 and 8/27 at 72 h, P¼ 0.029, Figure 3). Thus, very
premature infants with RDS treated with poractant alfa required
less respiratory support during the first 3 days of life than infants
treated with beractant, allowing a greater number of patients to be
electively extubated at 48 and 72 h of life.

Early differences in patient responses to poractant alfa and
beractant were not associated with later differences in
bronchopulmonary dysplasia (BPD) or mortality. There was only a
trend for lower rates of BPD (supplemental oxygen at 36 weeks

Table 1 Demographics

Poractant Beractant P OR (confidence interval)

N 25 27

GA (week) 27.1±1.6 26.7±1.7 0.343

Birth weight (g) 930±231 900±271 0.668

Apgar 1 4.1±2.7 4.9±2.4 0.239

Apgar 5 6.3±2.2 6.9±1.4 0.217

SNAP-II score 15.1±11.9 19.4±16.8 0.296

Maternal age 27.8±7.3 28.3±5.8 0.771

Cesarean section (%) 19/25 (76%) 17/27 (63%) 0.410 1.68 (0.42–6.79)

Male/female (%) 12/13 (48%) 20/7 (74%) 0.056 0.32 (0.08–1.19)

White/nonwhite (%) 4/21 (16%) 5/22 (19%) 0.812 0.84 (0.16–4.32)

Antenatal betamethasone (%) 25/25 (100%) 26/27 (96%) 0.336 Undefined

SGA (%) 2/25 (8%) 3/27 (11%) 0.658 0.67 (0.07–5.62)

LGA (%) 0/25 (0%) 1/27 (4%) 0.326 0.00 (0.00–18.59)

PROM >24 h (%) 4/25 (16%) 3/27 (11%) 0.609 1.52 (0.25–9.94)

Pre-eclampsia (%) 7/25 (28%) 10/27 (37%) 0.492 0.66 (0.17–2.48)

Abbreviations: GA, gestational age; LGA, large for gestational age; OR, odds ratio; PROM, premature rupture of membranes; SGA, small for gestational age; SNAP, score for neonatal acute
physiology.
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Figure 1 Mean airway pressure (MAP, cm H20 mean±s.e.m.) are shown for
the first 72 h of life for infants p29 weeks gestation, mechanically ventilated for
RDS and treated with poractant alfa (open circles) and beractant (closed squares).
MAP for the first 72 h of life was less in the poractant alfa than in the beractant-
treated infants (P¼ 0.003).
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after conceptional age), mortality or the combination of BPD or
death (Table 2) in infants treated with poractant alfa than in
infants treated with beractant. Of the survivors, the duration of
mechanical ventilation or nasal continuous positive airway
pressure was similar in infants treated with poractant alfa
(35.5±43.0 days), and those treated with beractant (49.9±24.1
days, P¼ 0.193). There was no difference in the length of stay for
infants treated with poractant alfa (87.1±39.2 days) and
beractant (97.0±29.9 days, P¼ 0.179). Thus, while our study was
not powered to detect long-term differences, there were trends for
less chronic lung disease and death in the poractant alfa group.

Other morbidities of prematurity were similar in the two groups
(Table 2), with the exception of fewer patients in the poractant alfa
group (8/25, 32%) requiring treatment of a hemodynamically
significant PDA than in the beractant group (19/25, 76%,

P¼ 0.002). Similarly, the frequency of pulmonary air leak in the
poractant alfa group (0/25, 0%) tended to be lower than in the
beractant group (4/26, 15%, P¼ 0.043). Differences in PDA were
addressed in a separate paper, as assessment of the hemodynamic
effects of poractant alfa and beractant was one of the primary aims
of the original proposal.10

Discussion

The primary finding of our study is a lower level of respiratory
support required for the first 3 days after poractant alfa compared
with beractant treatment of RDS in very premature infants. The
early improvement in respiratory support in infants who received
poractant alfa, compared with beractant, was associated with a
higher rate of early extubation at 48 and 72 h. This is the first
prospective randomized control trial to report a prolonged early
difference between poractant alfa and beractant, associated with a
difference in the frequency of hemodynamically significant PDA,10

making this a unique comparison of these two commonly used
surfactant preparations.

Our results differ from the findings of Malloy,9 who showed a
lower FiO2 for the first 48 h in infants treated with poractant alfa
than in those treated with beractant. We speculate that the
difference in results reflects differences in ventilator strategies, such
that positive pressure and early extubation was exchanged for FiO2.
We used a volume cycle ventilator, beginning in the delivery room
that adjusted the PIP to deliver a constant tidal volume, rather
than having the clinician adjust both the PIP and FiO2 manually.
As we used volume cycle ventilation in both groups, this difference
should not have affected the differential outcome. Although more
infants in the poractant alfa group were extubated early, there was
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Figure 2 Mean airway pressure� FiO2 (MAP� FiO2, cm H20%, mean±s.e.m.)
are shown for the first 72 h of life for infants p29 weeks gestation, mechanically
ventilated for RDS, and treated with poractant alfa (open circles) and beractant
(closed squares). MAP� FiO2 for the first 72 h of life was less in the poractant
than in the beractant-treated infants (P¼ 0.032).
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Figure 3 The number of patients extubated at 24, 48 and 72 h in the poractant
alfa (clear bars) and beractant groups (solid bars) are shown. More infants in the
poractant alfa group were extubated at 48 and 72 h (*P<0.05).

Table 2 Secondary outcomes

Outcome Poractant Beractant P OR

Surfactant >1 dose 9/25 (36%) 15/27 (56%) 0.162 0.45 (0.13–1.58)

PDA Rx indo 8/25 (32%) 19/25 (76%) 0.002 0.15 (0.03–0.60)

PDA ligation 4/25 (16%) 7/25 (28%) 0.311 0.49 (0.10–2.31)

IVH grade 3–4 1/25 (4%) 1/27 (4%) 0.956 1.08 (0.0–42.48)

PVL 1/24 (4%) 1/23 (4%) 0.9528 0.92 (0.02–36.16)

ROP stage II–IV 7/24 (29%) 10/23 (39%) 0.313 0.54 (0.13–2.09)

Air leak 0/25 (0%) 4/27 (15%) 0.047 0.00 (0.00–1.60)

Pulmonary hemorrhage 1/25 (4%) 3/27 (11%) 0.341 0.33 (0.01–4.07)

BPD (oxygen at 36 weeks) 8/23 (35%) 11/22 (50%) 0.303 0.53 (0.13–2.07)

Mortality 2/25 (8%) 5/27 (19%) 0.272 0.38 (0.05–2.61)

BPD or death 10/25 (40%) 16/27 (59%) 0.169 0.46 (0.13–1.59)

NEC 4/25 (16%) 4/27 (15%) 0.907 1.10 (0.19–6.16)

NEC surgical treatment 3/25 (12%) 3/27 (11%) 0.921 1.09 (0.15–7.80)

Abbreviations: BPD, bronchopulmonary dysplasia; CLD, chronic lung disease; IVH
intraventricular hemorrhage; NEC, necrotizing enterocolitis; OR, odds ratio; ROP,
retinopathy of prematurity; PDA, patent ductus arteriosus; PVL, perinventricular
leukomalacia.
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no significant difference in the total duration of mechanical
ventilation. Although we did not show a difference in the rate of
BPD between groups, we speculate that the larger initial poractant
alfa dose of 200 mg kg–1 phospholipids, possible because of the
higher concentration of phospholipids in poractant alfa (80 mg
phospholipid ml–1) than in beractant (25 mg ml–1) may have an
effect on the development of chronic lung disease, similar to that
observed with multiple doses of surfactant.14,15 The effect of larger
cumulative doses of surfactant (single vs multiple doses of
poractant) was clearly shown in the multicentered European study
of infants 700 to 2000 g birth weight, in which more doses of
poractant alfa were associated with a lower level of ventilator
support, lower 28-day mortality and fewer pneumothoraces,
although the primary end-point of mortality and BPD was not
statistically different (27 vs 33%, P¼ 0.08), in favor of the multiple
dosing group.14 Our study is a clinical evaluation of the efficacy of
two surfactant preparations, using recommended dosing, in very
premature infants <30 weeks gestation. Delineating whether the
differences were due to the different dosing regimens or different
surfactants was beyond the scope of this study.

A lower frequency of hemodynamically significant PDA
requiring treatment with indomethacin and air leak was observed
in the poractant alfa group. The difference in PDA was addressed in
a related article.10 The frequency of PDA in infants treated with
beractant was higher, and in infants treated with poractant alfa
lower than expected for infants of a similar GA.4 Although the
lower frequency of PDA in the poractant alfa group was not
responsible for the difference in early ventilatory support, as the
pulmonary artery pressure was lower in the poractant alfa than
beractant group.10 The lower prevalence of air leak in the poractant
alfa than in the beractant treatment group was significant,
although the numbers are very small. These differences may be
due to a more rapid improvement in the pulmonary status, and
lower level of ventilator support in the infants treated with
poractant alfa. More research will be required to determine whether
this is a reproducible difference in this GA group and, if so, what is
responsible for the observation. The European collaborative study
would suggest that the difference is due to the larger surfactant
dose administered.14

The primary limitations of our study are the small number of
patients, the high rate of chronic lung disease in the beractant
group and the open-label design of the study. The rates of chronic
lung disease that we report for the poractant alfa group were in the
range of that reported by others for all babies at a similar GA.16–17

Our patients, however, were selected to be p29 weeks GA at birth
and required mechanical ventilation for RDS, which excluded
infants who did not require mechanical ventilation, a very high-
risk cohort. Thus, while our study was not powered to evaluate
other morbidities of prematurity, it is difficult to ignore the
differences in PDA and air leak between groups. We do not believe
this is a problem because of the use of a volume cycle ventilator, as

we have clinically noted that much lower PIPs are generally used
in the volume cycle mode than an equivalent infant on a pressure
cycle mode. Further, there were no pulmonary air leaks in the
poractant alfa group that required less ventilator support. Although
this was an open-labeled study, and we made every effort to remain
objective, an unintentional investigator bias cannot be eliminated.
Nonetheless, the data presented do support that there were
clinically significant differences between groups. A final limitation
to the study is the trend, although not statistically significant, for
more males in the beractant than the poractant alfa group.
Although we do not believe that this bias influenced the outcome of
this study, the bias remains.

In conclusion, poractant alfa induced a greater early and
persistent (>72 h) improvement in pulmonary function in very
premature infants with RDS, compared with infants treated with
beractant. This allowed more infants to be extubated at 48 and
72 h. In the infants who received poractant alfa, there was a
concomitant reduction in the number of infants with PDA and air
leak syndrome, compared with those treated with beractant. Further
studies are warranted to confirm these observations.
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