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Poractant alfa versus beractant for respiratory distress syndrome
in preterm infants: A retrospective cohort study
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Aim: Poractant alfa and beractant are the commonly used animal derived surfactants in preterm infants with respiratory distress syndrome.
Between 2005 and 2007, poractant alfa and beractant were alternated every month in our neonatal intensive care unit for 27 months. The aim
of this study was to compare the outcomes of preterm infants who received poractant alfa versus beractant.
Method: Single-centre, retrospective cohort study of inborn preterm infants <32 weeks gestation (23–31+6).
Results: Six hundred sixty-four preterm infants (<32 weeks) were born during the study period, of which 415 received surfactant (poractant
alfa: 214; beractant: 201). Infants in the poractant alfa group were 2.8 days younger than beractant (27.0 � 2.3 vs. 27.4 � 2.3 weeks; P = 0.03).
All other baseline characters including Clinical Risk Index for Babies II scores were similar for both groups. No significant differences were found
for the following outcomes: death or chronic lung disease (78/212 vs. 59/200; P = 0.28); death (24/214 vs. 15/201, P = 0.24); moderate to severe
chronic lung disease (63/212 vs. 46/200; P = 0.45) and moderate to severe disability (20/163 vs. 19/151, P = 0.98) between poractant alfa and
beractant, respectively.
Conclusions: The results of our study do not support the need for preferential use of poractant alfa or beractant.
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What is already known on this topic

1 Poractant alfa and beractant are animal-derived surfactants.
2 Animal derived surfactants have been shown to improve

the outcomes of preterm infants with respiratory distress
syndrome.

3 The evidence supporting the superiority of poractant alfa over
beractant comes from small size randomized control trials with
inadequate power to assess clinically important outcomes.

What this paper adds

1 Outcomes of preterm infants treated with poractant alfa or
beractant were similar.

2 Gestational age may influence response to the type of animal
derived surfactant.

3 Adequately powered randomized control trials assessing long
term outcomes are required.

Animal-derived surfactants are standard therapy for respiratory
distress syndrome (RDS) in preterm infants.1 Infants with estab-
lished RDS who receive animal-derived surfactant have a
reduced risk of adverse outcomes such as pneumothorax, pul-
monary interstitial emphysema (PIE), chronic lung disease
(CLD) and mortality compared with placebo.1 Animal-derived
surfactants have also been shown to be superior to synthetic
surfactants in preterm infants.2 The two commonly used
animal-derived surfactant preparations are beractant (beractant,
Abbott Laboratories Inc., Columbus, OH, USA) and poractant

alfa (poractant alfa, Chiesi pharmaceuticals, Parma, Italy/
poractant alfa, Dey Inc., Napa, CA, USA). A recent survey in
Europe found that poractant alfa was the preferred surfactant in
86% of the neonatal intensive care units (148/173).3

Following the publication of a meta-analysis4 in 2005 that
concluded that poractant alfa (higher initial dose, 200 mg/kg
followed by 100 mg/kg) was associated with lower mortality,
the issue was discussed in the neonatal unit at King Edward
Memorial Hospital (KEMH) for Women, Perth, and a consensus
was reached that the evidence was not sufficient to warrant a
policy change to use poractant alfa exclusively. This decision
was reached because majority of the randomized control trials
(RCTs) included in the meta-analysis had only short-term res-
piratory parameters such as mean airway pressure, fraction of
inspired oxygen (FIO2), etc., as the primary outcomes of inter-
est. In addition, the sample size of the included RCTs as well as
the meta-analysis was very small (n = 531).

Cost issues were also taken into consideration because poract-
ant alfa was more expensive than beractant at that time, and
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this discrepancy in price continues for our unit in Western
Australia. For our unit, the cost of a 3-mL vial (240 mg sur-
factant) of poractant is AUD 639.98, whereas the cost of 8 mL
(200 mg surfactant) beractant is AUD 346.35. For a baby with
birthweight of 1000 g, the cost of poractant using the standard
regimen of initial 200 mg/kg (2.5 mL/kg) followed by
100 mg/kg (1.25 mL/kg) is $800.00. For a baby with same birth-
weight, the cost of beractant using the standard regime of initial
dose of 100 mg/kg (4 mL/kg) and subsequent dose of
100 mg/kg (4 mL/kg) is $346.35. This represents 2.3 times
higher cost for poractant over beractant. Even if one were to use
the INSURE technique (intubation, surfactant and extubation)
with poractant and use only one dose, the cost will be AUD
533.00, which is 1.5 times more expensive than two dose
regimen of beractant.

Hence, we decided to adopt a policy of alternate month strat-
egy of poractant alfa and beractant. This strategy was not part of
any research project but was purely a clinical and administrative
decision. The dose of beractant was 100 mg/kg for the first as
well as the second dose (international standards). The dose of
poractant alfa was 200 mg/kg followed by 100 mg/kg for the
second dose (international standards). This poractant alfa dose
regimen was chosen because RCTs have shown this to be supe-
rior to the two dose regimen of beractant. This alternate month
strategy was continued for 27 months between October 2005
and December 2007.

The aim of this retrospective study was to compare the effects
of poractant alfa versus beractant on mortality and other mor-
bidities in preterm infants less than 32 weeks gestation (up to 31
weeks and 6 days).

Methods

The database was retrospectively reviewed to identify infants
who were born at <32 weeks gestation at KEMH and had been
administered surfactant for the treatment of RDS. The search
was limited to a 27-month period between October 2005 and
December 2007 during which time the unit policy was to alter-
nate between using poractant alfa and beractant on a monthly
basis.

During the period when we used alternate month strategy,
the predominant approach for infants <28 weeks was to intu-
bate either immediately after birth or if there was worsening of
respiratory distress while on continuous positive airway pres-
sure (CPAP). The predominant approach for infants �28 weeks
was to use early CPAP. The threshold FiO2, pH and partial
pressure of carbon dioxide in blood (PCO2) criteria for intuba-
tion and the timing of extubation varied among neonatologists.
The indications for a second dose of surfactant varied among
clinicians. Infants >28 weeks usually received a second dose if
FiO2 was more than 30% and/or needed moderate to high
ventilatory pressures. For infants less than 28 weeks, second
dose was usually given prior to attempting extubation.

Patient details were retrieved by searching the neonatal data-
base and reviewing medical records.

Baseline characteristics including gender, gestational age,
birthweight, sex ratio, 5 min Apgar scores, Clinical Risk Index
for Babies (CRIB) II score5 caesarean section rate, time of
administration of surfactant, admission temperature, cord pH,

maternal chorioamnionitis and antenatal steroids were com-
pared between the two groups. Primary outcome of interest was
death before discharge or moderate to severe CLD. Secondary
outcomes were pulmonary haemorrhage, air leak, patent ductus
arteriosus (PDA) requiring treatment, moderate to severe dis-
ability and cognitive test scores in survivors.

Moderate CLD was defined as therapy with oxygen >21%
for at least 28 days plus need for oxygen <30% at 36 weeks
post-conceptional age (PCA). Severe CLD was defined as
oxygen >21% for at least 28 days plus need for oxygen
�30% and/or positive pressure (ventilation or CPAP) at 36
weeks PCA.6,7 PDA was defined as the presence of ductus arte-
riosus on echocardiography warranting treatment with
indomethacin. Air leak was defined as the occurrence of pneu-
mothorax or PIE. Pulmonary haemorrhage was defined as the
presence of blood in the endotracheal tube with rapid clinical
deterioration.

Cognitive test scores were based on either the Griffiths Mental
Developmental Scales8 or a cognitive composite score of Bay-
ley’s Scales of Infant Development9 assessments between 12 and
36 months corrected age. Cognitive delay was defined as a
cognitive test quotient of >2 standard deviation (SD) below the
mean. Overall moderate-to-severe disability was defined as
either a cognitive test quotient of >2 SD below the mean or one
or more of the following: moderate or severe cerebral palsy,
blindness <6/60 vision, bilateral deafness requiring hearing aids
or autism.

Statistical Analysis

Statistical analysis was done with Stata 11.0 software (StataCorp
LP, College Station, TX, USA). Median and inter-quartile range
were calculated for non-parametric data. Mean and SD were
calculated for normally distributed data. Mann–Whitney two-
sample rank sum test was used to explore the differences
between poractant alfa and beractant groups for non-parametric
data; two-tailed Student’s t-test was used for normally distrib-
uted data. For comparison of categorical variables between the
two groups, Fisher’s exact test was used. Multivariate logistic
regression analysis was used to investigate the association
between the type of surfactant and outcomes of interest after
adjusting for confounders such as gestational age, birthweight,
antenatal steroids, chorioamnionitis, caesarean section, Apgar
scores at 5 minutes, admission temperature, gender, cord PH,
worst base deficit in the first hour of life, type of surfactant, time
of administration of surfactant, air leak, pulmonary haemor-
rhage and PDA requiring treatment. Multivariate linear regres-
sion analyses were used to examine the association between the
cognitive test scores and the type of surfactant after adjusting for
cofounders of interest. P-values less than 0.05 were considered
statistically significant. Subgroup analysis was carried out for <28
weeks (extremely low gestational age newborn) and �28 weeks.

Results

A total of 664 infants were born at <32 weeks gestation during
the study period, of which 415 received surfactant therapy
(poractant: 214; beractant: 201). The details are given in
Figure 1.
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Babies in both groups were well matched for all baseline
characteristics except gestational age; the mean GA for babies in
the poractant alfa group was 2.8 days younger than those in the
beractant group (Table 1).

There were no significant differences between the two groups
for the primary as well as secondary outcomes of interest
(Table 2). Neurodevelopmental follow-up data were available in
83.9% (314/ 374) of the survivors. No significant differences
were found in the incidence of moderate-to-severe disability
between the two surfactant types.

Subgroup analysis

<28 weeks gestation at birth

There were 219 infants in the <28 week subgroup. One hundred
twenty-four of them received poractant alfa and 95 received
beractant. One hundred eighty (82%) infants received both
doses of surfactant. The mean gestational age in the poractant
alfa group was 25.3 � 1.4 versus 25.4 � 1.3 weeks in the
beractant group (P = 0.818). The median (interquartile range

Total number of inborn infants <32

weeks during the study period: 664

Required surfactant: 219 (96.5%)

<28 weeks: 227 ≥28 weeks: 437

Required surfactant: 196 (45%)

Poractant: 

124 (57%)

Beractant: 

95 (43%)

Poractant:

90 (46%)

Beractant: 

106 (54%)

Single dose: 28 

(22%)

Two doses: 96 

(78%)

Single dose: 11 

(12%)

Two doses: 84 

(88%)

Single dose: 51 

(57%)

Two doses: 39 

(43%)

Single dose: 34 

(32%)

Two doses: 72 

(68%) Fig. 1 Details of surfactant usage during the

study period (October 2005–Dec 2007).

Table 1 Baseline characteristics of infants (n = 415)

Poractant (n = 214) Beractant (n = 201) P-value

GA (mean � standard deviation (SD)) 27.0 � 2.3 27.4 � 2.3 0.03

BW (mean � SD) 1013 � 393 1063 � 369 0.18

Male sex % 108/214 (50.5%) 106/201 (52.7%) 0.694

Prenatal steroid % (any) 201/213 (94.3%) 195/200 (97.5%) 0.139

Maternal chorioamnionitis % 24/214 (11%) 20/201(10%) 0.751

Caesarean section % 124/214 (58%) 109/201(54.2%) 0.489

Umbilical cord pH Median (IQR) 7.3 (7.24, 7.35) 7.3 (7.26, 7.35) 0.916

Admission temperature 36.0 � 0.85 36.0 � 0.78 0.936

Age at treatment in hours Median (IQR) 0.67 (0.5, 1.3) 0.62 (0.45, 1.27) 0.456

CRIB II score (mean � SD) 9.7 � 4.3 8.9 � 4.1 0.062

Number of infants who received the first dose of

surfactant within 30 minutes of birth

79 (36%) 82 (41%) 0.422

Apgar 5 median (IQR) 8 (6, 9) 8 (7, 9) 0.07

BW, birthweight; GA, gestational age; IQR, interquartile range.

Poractant versus beractant in pretermsS Paul et al.

Journal of Paediatrics and Child Health 49 (2013) 839–844
© 2013 The Authors
Journal of Paediatrics and Child Health © 2013 Paediatrics and Child Health Division (Royal Australasian College of Physicians)

841



(IQR)) CRIB score in the poractant alfa group was 12 (10, 15)
versus 12 (10, 14); P = 0.592. There were no significant differ-
ences in the outcomes between the two groups (Table 3).

�28 weeks gestation at birth

There were 196 infants in the �28-week subgroup. Ninety of
them received poractant alfa and 106 received beractant. One
hundred eleven (57%) infants �28 weeks received both doses
of surfactant The mean gestational age in the poractant alfa
group was 29.2 � 1.3 versus 29.3 � 1.1 weeks in the beractant
group (P = 0.477). The median (IQR) CRIB score in the poract-
ant alfa group was 6 (4, 8) versus 6 (4, 8); P = 0.810. Poractant

alfa was associated with higher mortality (Table 4) with six
deaths versus none in beractant group. The clinical details of all
the six infants who died are given in Table 5.

Discussion

Our retrospective cohort study compared the outcomes for 415
inborn preterm infants with RDS treated with poractant alfa or
beractant. We found that there were no significant differences in
the outcomes between two types of surfactants.

These results are in contrast to the published observational
study and meta-analyses of RCTs, which have shown better

Table 2 Outcomes for the complete cohort of preterm infants

Outcomes Poractant Beractant Adjusted odds ratio Confidence intervals P-value

Death or CLD 78/212 (37%) 59/200 (29%) 1.37 0.77, 2.45 0.282

Death 24/214 (11%) 15/201 (7%) 1.60 0.72, 3.71 0.239

Moderate-to-severe CLD 63/212 (30%) 46/200 (23%) 1.22 0.72, 2.07 0.455

Pulmonary haemorrhage 16/214 (7%) 18/201 (9%) 0.79 0.36, 1.71 0.547

Air leak 5/214 (2.3%) 11/201 (5.4%) 0.32 0.09, 1.05 0.060

PDA 62/214 (29%) 60/201 (30%) 0.71 0.42, 1.20 0.206

Moderate to severe disability 20/163 (12%) 19/151 (12%) 0.99 0.46, 2.16 0.985

CLD, chronic lung disease; PDA, patent ductus arteriosus.

Table 3 Subgroup analysis: outcomes in infants <28weeks

Outcomes Poractant n = 124 Beractant n = 95 Adjusted odds ratio 95% CI P-value

Death/CLD 64/123 (52%) 50/95 (53%) 0.26 0.55, 2.89 0.579

Death before discharge 18/124 (15%) 15/95 (16%) 0.87 0.32, 2.33 0.779

Moderate-to-severe CLD 52/123 (42%) 37/95 (39%) 1.35 0.67, 2.73 0.402

Pulmonary haemorrhage 15/124 (12%) 17/95 (18%) 0.86 0.35–2.13 0.745

Air leak 3/124 (2%) 9/95 (9%) 0.29 0.06–1.28 0.102

PDA treated 57/124 (46%) 53/95 (56%) 0.86 0.45–1.65 0.657

Moderate- severe disability 14/95 (15%) 14/73 (19%) 0.72 0.32–1.64 0.439

CLD, chronic lung disease; PDA, patent ductus arteriosus.

Table 4 Subgroup analysis: outcomes in infants �28 weeks

Outcomes Poractant n = 90 Beractant n = 106 Adjusted odds ratio 95% CI P-value

Death/CLD 14/89 (16%) 9/105 (8%) 1.5 0.55, 4.28 0.414

Death before discharge 6/90 (7%) 0/105 (0%) NC NC 0.009

Moderate-to-severe CLD 11/89 (12%) 9/105 (8%) 1.3 0.99, 1.00 0.507

Pulmonary haemorrhage 1/90 (1.1%) 1/106 (0.9%) 0.97 0.06–16.18 0.982

Air leak 2/90 (2.2%) 2/106 (1.8%) 0.59 0.05–6.56 0.672

PDA treated 5/90 (5%) 7/106 (7%) 0.36 0.08–1.68 0.194

Moderate-to-severe disability 6/68 (9%) 5/78 (6%) 1.29 0.37–4.52 0.692

NC, not calculable because there were no deaths in beractant group. CLD, chronic lung disease; PDA, patent ductus arteriosus.
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outcomes with poractant alfa in decreasing mortality.4,10,11 As
mentioned in the results section and Table 1, the mean birth
gestational age in poractant alfa group was 2.8 days less and the
CRIB scores were slightly higher in the poractant alfa group.
One may argue that as poractant alfa group were slightly
younger and possibly sicker at birth than beractant group, the
potential beneficial effects of poractant alfa may have been
masked. However, multivariate logistic regression analysis that
adjusted for many confounders including gestational age and
CRIB score showed no significant differences in the outcomes
between poractant alfa and beractant. Hence, we were reason-
ably reassured that the slight differences in gestational age and
CRIB scores between the two surfactant groups did not play a
major role in the final results.

Even after completion of the study period (December 2007),
opinions varied between clinicians as to the superiority of one
surfactant over the other. Hence, an administrative decision was
made to make available both types of surfactants even though
the cost of one was higher than the other. Since then, beractant
has been the predominantly used surfactant for infants �28
weeks (84%); among infants <28 weeks, equal proportion
received beractant and poractant.

We also reviewed all the seven RCTs12–18 as well as the largest
and only observational study published so far.10 The main limi-
tation of the RCTs was that they had small sample sizes; only
three trials14,16,18 had sample size more than 100. The total
sample size from all seven RCTs together is only 808. Another
important limitation of all RCTs was that they had acute respi-
ratory parameters such as mean airway pressure, FiO2, etc., as
the primary outcomes of interest; none had mortality, CLD or
neurodevelopmental outcomes as primary outcomes. The ret-
rospective observational cohort study10 used data from a large
national hospital database and concluded that poractant alfa
treatment was associated with a trend towards decreased all
cause mortality compared with beractant, which almost reached
statistical significance (P = 0.053). The main strength of that
study was the large sample size (poractant alfa: 5097, beractant:
5698) and the use of multivariate logistic regression analysis to

adjust for confounders. The limitation of the study was similar
to ours in that it was retrospective in nature. In addition, it was
not clear if important baseline characteristics were similar
between the two groups in that study.

The two meta-analyses so far published on this topic4,11

included almost the same RCTs and had similar sample sizes.
Both have shown decrease in ‘mortality before discharge’ in
the poractant alfa group. Unfortunately, both meta-analyses
suffer from limitations because of the small sample sizes of the
included RCTs, and hence the final small sample size (Halliday:
531; Singh: 529). It is well known that on many occasions, the
results of meta-analyses with very small sample sizes were
overturned by large-scale RCTs19–21 and hence the need for
caution. Seventeen years ago, Speer et al. recommended the
need for large RCTs17 comparing poractant alfa versus beract-
ant. The authors of the latest two RCTs (published in 2010 and
2012) also have reiterated the importance of conducting large
RCTs.13,18

Based on the available evidence, the European consensus
guidelines (2010) stated that ‘poractant alfa in an initial dose of
200 mg/kg is better than 100 mg/kg of poractant alfa or beract-
ant in the treatment of moderate to severe RDS’.22 The Ameri-
can Academy of Pediatrics (2008) stated that ‘all commercially
available animal-derived surfactants are effective for prevention
and treatment of RDS. However, it is unclear whether signifi-
cant differences in clinical outcomes exist among the available
products’.23

On subgroup analysis, we found that infants �28 week ges-
tation who received poractant alfa had higher incidence of
deaths, which was statistically significant. However, too much
importance should not be given for this result because subgroup
analyses even in RCTs have the potential of being overinter-
preted and misleading clinical practice.24,25 The only inter-
pretation of our finding on subgroup analysis should be that
interaction between gestational age and type of surfactant will
need further exploration in future RCTs.

The strengths of our study are that patients were a homog-
enous population of inborn preterm infants from a single

Table 5 Clinical details of the infants �28 week gestation who died

Infant 1 Infant 2 Infant 3 Infant 4 Infant 5 Infant 6

Gestational age (weeks) 29 30 29 29 28 28

Birthweight (grams) 470 560 1085 1105 1245 1360

Growth status SGA, IUGR SGA, IUGR AGA AGA AGA AGA

Antenatal steroids None >7 days from last

dose to delivery

>7 days from last

dose to delivery

One dose (<24 h

prior to delivery)

Complete One dose (<24 h

prior to delivery)

Antenatal risk factors Severe IUGR,

AEDF

Severe IUGR, twin,

discordant growth

AEDF Nil Congenital

heart disease

Nil

Post-natal age at the

time of death (days)

135 45 215 9 1 2

Cause of death Severe BPD

with PHT

Stage 3 NEC Stage 3 NEC, severe

BPD, PH, short

gut, liver failure

Fulminant NEC Pulmonary atresia

with intact

ventricular septum

Severe PH, unilateral

grade 4 IVH

AEDF, absent end diastolic flow; AGA, appropriate for gestational age; BPD, bronchopulmonary dysplasia; IUGR, Intra-uterine growth retardation; IVH,

intraventricular haemorrhage; NEC, necrotising enterocolitis; PH, pulmonary haemorrhage; PHT, pulmonary hypertension; SGA, small for gestational age.
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perinatal tertiary centre and were managed with almost similar
clinical protocols. The sample size was larger than the largest RCT
and clinically relevant outcomes such as death and CLD were
assessed. In addition, ours is the only study that has assessed
neurodevelopmental outcomes among survivors. The weakness
of our study is the retrospective nature with its inherent biases,
especially the fact that the threshold FiO2 prior to intubation
varied among clinicians. This also sets it apart from majority of
the RCTs in which an FiO2 threshold for surfactant administra-
tion was usually stipulated and was between 0.3 and 0.7.

Another weakness of our study was the relatively low sample
size. The historical incidence of ‘death or CLD’ in our unit in the
preceding 2 years (October 2003–September 2005) was 179/595
(30%) in preterm infants <32 weeks. For a reduction of one-
third in this rate (to 20%), 626 infants are needed (313 in each
group) with a two-tailed type I error rate of 0.05 and a power of
80%. As our study had a sample size of only 415, it will have a
power of 61%.

Conclusions

The results of our retrospective cohort study do not support the
need for preferential use of either poractant alfa or beractant in
preterm infants with RDS. Considering that RCTs and meta-
analyses had very small sample sizes, randomised trials with
adequate sample size are needed to address this issue defini-
tively. Future RCTs will need to have at least medium-term
outcomes such as CLD and death as the primary outcomes of
interest. The interaction between gestational age and the type of
surfactant also needs to be explored.
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