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Data analysis was done in accordance with the standards of 
the Cochrane Neonatal Review Group.  Main Results:  Eleven 
studies were identified that met inclusion criteria [nine with-
out routine application of CPAP in the selective treatment 
group; two with routine application of CPAP in the selective 
treatment group]. The meta-analysis of studies conducted 
prior to the routine application of CPAP demonstrated a de-
crease in the risk of air leak and neonatal mortality associat-
ed with prophylactic administration of surfactant. However, 
the analyses of studies that allowed for routine stabilization 
on CPAP demonstrated a decrease in the risk of chronic lung 
disease or death in infants stabilized on CPAP. When all stud-
ies were evaluated together, the benefits of prophylactic 
surfactant could no longer be demonstrated (see  fig. 1 ). 

 Reviewers’ Conclusions 

 Although the early trials of prophylactic surfactant admin-
istration to infants judged to be at risk of developing RDS 
compared to selective use of surfactant in infants with estab-
lished RDS demonstrated a decreased risk of air leak and 
mortality, recent large trials that reflect current practice (in-
cluding greater utilization of maternal steroids and routine 
post-delivery stabilization on CPAP) do not support these 
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  Background:  Surfactant therapy is effective in improving 
the outcome of very preterm infants. Trials have studied a 
wide variety of surfactant preparations used either to pre-
vent or treat respiratory distress syndrome (RDS). In animal 
models, prophylactic surfactant leads to more homoge-
neous distribution and less evidence of lung damage. How-
ever, administration requires intubation and treatment of in-
fants who will not go on to develop RDS. This is of particular 
concern with the advent of improved approaches to provid-
ing continuous distending pressure, particularly in the form 
of nasal continuous positive airway pressure (CPAP).  Objec-

tives:  To compare the effect of prophylactic surfactant ad-
ministration to surfactant treatment of established RDS in 
very preterm infants at risk of RDS.  Search Methods:  We 
updated the search of the Cochrane Central Register of 
Controlled Trials  (The Cochrane Library) , MEDLINE, EMBASE, 
CINAHL, and clinical trials.gov register on December 13, 2011. 
 Selection Criteria:  Randomized and quasi-randomized con-
trolled trials that compared the effects of prophylactic sur-
factant administration to surfactant treatment of estab-
lished RDS in preterm infants at risk of RDS.  Data Collection 

and Analysis:  Data regarding clinical outcomes were ex-
tracted from the reports of the clinical trials by the reviewers. 
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differences and demonstrate less risk of chronic lung disease 
or death when using early stabilization on CPAP with selec-
tive surfactant administration to infants requiring intuba-
tion. 

 Rojas-Reyes MX, Morley CJ, Soll R: Prophylactic versus selective use 
of surfactant in preventing morbidity and mortality in preterm 
infants. Cochrane Database of Systematic Reviews 2012, Issue 3. 
Art. No.: CD000510. DOI: 10.1002/14651858.CD000510.pub2. 

Study
or subgroup

Prophylactic S elective Weight
%

Risk ratio
M-H, fixed (95% CI)

Risk ratio
M-H, fixed, 95% CI

events total events total  

1.1.1 Studies without routine application of CPAP

Bevilacqua, 1996 28 136 46 132 16.9 0.59 (0.39, 0.89)
Bevilacqua, 1997 9 49 9 44 3.4 0.90 (0.39, 2.06)
Dunn, 1991 9 62 8 60 3.0 1.09 (0.45, 2.63)
Egberts, 1993 8 75 14 72 5.2 0.55 (0.24, 1.23)
Kattwinkel, 1993 3 627 11 621 4.0 0.27 (0.08, 0.96)
Kendig, 1991 23 235 40 244 14.2 0.60 (0.37, 0.97)
Merritt, 1991 27 76 21 72 7.8 1.22 (0.76, 1.95)
Walti, 1995 15 134 23 122 8.7 0.59 (0.33, 1.08)
Subtotal (95% CI) 1,394 1,367 63.3 0.69 (0.56, 0.85)

Total events 122 172
Heterogeneity: �2 = 10.60, d.f. = 7 (p = 0.16), I2 = 34%
Test for overall effect: Z = 3.54 (p = 0.0004)

1.1.2 Studies with routine application of CPAP

Dunn, 2011 10 209 8 221 2.8 1.32 (0.53, 3.28)
SUPPORT, 2010 114 653 94 663 33.8 1.23 (0.96, 1.58)
Subtotal (95% CI) 862 884 36.7 1.24 (0.97, 1.58)

Total events 124 102
Heterogeneity: �2 = 0.02, d.f. = 1 (p = 0.88), I2 = 0%
Test for overall effect: Z = 1.73 (p = 0.08)

Total (95% CI) 2,256 2,251 100.0 0.89 (0.76, 1.04)

Total events 246 274
Heterogeneity: �2 = 22.17, d.f. = 9 (p = 0.008), I2 = 59%
Test for overall effect: Z = 1.48 (p = 0.14)
Test for subgroup differences: �2 = 13.11, d.f. = 1 (p = 0.0003), I2 = 92.4%

  Fig. 1.  Effect of prophylactic versus selective use of surfactant on neonatal mortality (including subgroup anal-
ysis of studies in which infants in the selective treatment group were treated or not treated with routine appli-
cation of nasal CPAP).   
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 Commentary 

  Roger F. Soll,  Burlington, Vt.

  Things change. In the original systematic review of 
‘Prophylactic surfactant versus selective use of surfac-
tant’, nine trials were included. These trials were all done 
in the 1990s prior to the routine use of antenatal steroids 
and our attempts to routinely support infants on contin-
uous distending pressure to maintain their functional re-
sidual capacity. Throughout the past decade, the use of 
antenatal steroids has more than tripled and more and 
more investigators are becoming comfortable with the 
early application of distending pressure to maintain 
functional residual capacity. In this context, there have 
been several trials looking at early stabilization on dis-
tending pressure compared to a more aggressive early 
surfactant therapy. Certain trials approached all infants 
at risk of RDS while others  [1,   2]  only evaluated infants 
who did not require intubation in the delivery room or 
looked well enough not to be placed on any respiratory 
support.

  The updated analysis of Rojas-Reyes and colleagues 
includes the two trials from the NICHD network (SUP-
PORT)  [3]  and the Vermont Oxford Network Delivery 
Room Management Study  [4] . When these two studies 
that were conducted in the recent clinical context (with 
increased exposure to antenatal steroids and routine ap-
plication of nasal CPAP to the control group) are includ-
ed, no differences in important clinical outcomes emerge. 
In fact, when these two studies are combined with the 
nine studies from the 1990s, there are no longer clini-
cally significant effects seen with prophylactic surfactant. 
When the two studies are evaluated on their own, there 
is a strong trend towards clinical improvement, specifi-
cally a reduction in the risk of BPD or death.

  The day for routine aggressive prophylactic surfactant 
to all infants at risk of RDS has passed. Early stabilization 
with non-invasive modalities has taken its place. Selective 
use of surfactant, whether by intubation or other mini-
mally invasive techniques, such as catheter insertion, will 
come to the fore. Further trials will be needed for us to 
understand specific issues regarding patient selection 
(e.g., steroid exposure vs. non-exposure) and the best 
techniques to administer surfactant in those infants who 
develop progressive respiratory distress.
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