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ABSTRACT. Objective. To compare the relative
safety and efficacy of Infasurf (calf lung surfactant ex-
tract; ONY, Inc, Amherst, NY, IND #27169) versus Sur-
vanta (Beractant, Ross Laboratories, Columbus, OH) in
reducing the acute severity of respiratory distress syn-
drome (RDS) when given at birth and to infants with
established RDS.

Design. A prospective, randomized, double-blind,
multicenter clinical trial.

Setting. Thirteen neonatal intensive care units partic-
ipated in the treatment arm: seven of these concurrently
participated in the prevention arm.

Patients. The treatment arm enrolled infants of
2000 g birth weight with established RDS, and the

prevention arm enrolled infants of 29 weeks’ gestation
with birth weights <1250 g.

Intervention. Infants were randomly assigned to re-
ceive Infasurf (n 5 303, treatment arm; n 5 180, preven-
tion arm) or Survanta (n 5 305, treatment arm; n 5 194,
prevention arm) in accordance with the Survanta package
insert instructions.

Outcome Measures. We projected a 25% reduction be-
tween groups in the need for a third dose of surfactant
for infants with established RDS, and a 25% reduction in
the need for a second dose of surfactant for infants who
received prophylactic surfactant. Secondary outcomes in-
cluded the severity of RDS measured by inspired oxygen
concentrations and mean airway pressure, air leaks, com-

plications associated with surfactant administration, and
survival to 36 weeks’ postmenstrual age without the need
for oxygen supplementation.

Results. In the treatment arm, there was no difference
between groups in the number of infants requiring more
than two doses of surfactant. The interval between doses
was significantly longer for Infasurf, suggesting an in-
creased duration of treatment effect. The inspired oxygen
concentration and mean airway pressure were lower in
the Infasurf infants during the first 48 hours in the treat-
ment arm.

In the prevention arm, there were no differences with
respect to the number of surfactant doses. The dosing
intervals were longer for Infasurf infants after the second
dose. No difference in inspired oxygen or mean airway
pressure was noted during the first 72 hours.

There were no significant differences in the incidence
of air leaks, complications associated with dosing, com-
plications of prematurity, mortality, or survival without
chronic lung disease in the prevention or treatment arm.

Conclusions. Infants treated with Infasurf have a
modest benefit in the acute phase of RDS. Infasurf seems
to produce a longer duration of effect than Survanta.
Pediatrics 1997;100:31–38; respiratory distress syndrome,
surfactant, Infasurf, Survanta.

ABBREVIATIONS. SP-B, surfactant apoprotein B; RDS, respira-
tory distress syndrome; Fio2, fraction of inspired oxygen; MAP,
mean airway pressure.

Clinical trials with natural surfactant prepara-
tions have documented reductions in acute
respiratory disease, air leaks, bronchopulmo-

nary dysplasia, and mortality in preterm infants.1–9

Variations in patient selection criteria, total dose,
timing of the initial dose, and dosing schedules pre-
clude a comparison of relative efficacy or safety of
these surfactants from previous trials.

Differences in the characteristics of available sur-
factant preparations have been documented by in
vitro biophysical measurements and physiological
animal experiments.10–13 Infasurf and Survanta both
use bovine lung as a source. They are similar in that
both contain phospholipids, neutral lipids, fatty ac-
ids, and hydrophobic surfactant apoproteins, but the
proportions of the active ingredients are different.
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Survanta has a modified lipid profile as compared
with the lung tissue mince extract. Cholesterol is
removed and dipalmitoyl-phosphatidylcholine,
palmitic acid, and tripalmitin are added, so free fatty
acid and neutral lipids are each approximately 10%
of total phospholipids (wt/wt).14 Total protein in
Survanta is 1% of the phospholipid (wt/wt) of which
99% is surfactant apoprotein C. Surfactant apopro-
tein B (SP-B) is present in trace amounts, ,.5% of
total protein (wt/wt).15,16

Infasurf is an extract of the surfactant lavaged
from the alveolar spaces and contains the same lipid
profile as natural surfactant including cholesterol 5%
by weight. It contains minimal free fatty acid, ap-
proximately 1% of total phospholipids (wt/wt). To-
tal protein is approximately 2% of total phospholipid
(wt/wt) with 40% SP-B and 60% surfactant apopro-
tein C.15,16

In biophysical testing, Infasurf develops lower sur-
face tension than Survanta.17 In the excised lung
model, Infasurf restores total surfactant activity,
whereas Survanta restores only a portion of full ac-
tivity.10 Mizuno and co-workers18 improved the ac-
tivity of Survanta in the premature rabbit by adding
large amounts of SP-B (2% by weight) to Survanta. In
premature surfactant deficient lambs, Infasurf was
more active than Survanta in improving oxygenation
and increasing compliance and its activity was sus-
tained longer.10

Because of the biochemical and functional differ-
ences, we believed a clinical trial to compare these
two surfactants was warranted. We conducted this
comparison to test for differences in the acute course
of RDS which we considered relevant in a compari-
son of relative surfactant activity.

METHODS
This prospective, randomized, and double-blind clinical trial

was divided into a treatment arm (infants of #2000 g birth weight
with established RDS) and a prevention arm (infants of #29 weeks
gestation with birth weights ,1250 g treated at birth). Both arms
were developed to test the effects of the two surfactants in reduc-
ing the acute severity of RDS.

The treatment arm was conducted in 13 neonatal centers (par-

ticipants listed in the Acknowledgments). Seven of the 13 simul-
taneously participated in the prevention arm. Informed written
parental consent was required and protocols were approved by
the Institutional Review Boards of all participating institutions.
Informed consent was explicit that parents could choose to have
their infants treated with an approved surfactant if they did not
wish to enroll in the prospective trial.

The design variable for the treatment arm was a 25% reduction
in the need for a third dose of surfactant. The design variable for
the prevention arm was a 25% reduction in the need for a second
dose of surfactant. As a result of the predicted sample size re-
quirements, we could not reasonably have used chronic lung
disease or mortality as the primary outcome.

Secondary outcome variables included ventilation and oxygen
use during the first 3 days, the frequency of air leaks, complica-
tions associated with the dosing process, and survival to 36 weeks’
postmenstrual age without the need for oxygen supplementation.

Enrollment and Randomization
Infants ,2000 g birth weight (no minimum) and ,48 hours of

age, with radiographically confirmed RDS, requiring endotracheal
intubation and an Fio2 $.4 with a Pao2 , 80 Torr or an a/A
oxygen ratio of #.22 were enrolled into the treatment arm.

Mothers who presented in labor or were expected to deliver
before 30 weeks gestation (no minimum) were asked to enroll
their infants in the prevention arm. Exclusion from enrollment
was required if the infant was .1250 g birth weight or .15
minutes old before resuscitation was successful. Outborn infants
were excluded from analysis in the prevention arm.

Infants were excluded from either arm if they had a major anom-
aly which interfered with lung development or function, eg, cyanotic
congenital heart disease, diaphragmatic hernias or other causes of
pulmonary hypoplasia, hydrops fetalis, or chromosomal anomaly.
Exclusion after surfactant treatment occurred if more than one type
of surfactant was used during the retreatment process, a dosage error
of greater than 50% occurred, a major malformation was recognized
after study entry, or congenital sepsis or pneumonia was diagnosed.
Exclusions were made without the participant’s knowledge of sur-
factant assignment and randomization codes were not reused after
posttreatment exclusions.

Infants were randomly assigned to Survanta or Infasurf by select-
ing the next vial from a box of sequentially numbered vials. Surfac-
tant was administered within 2 hours of meeting the treatment arm
criteria or within 15 minutes of birth in the prevention arm. Stratifi-
cation into three birth weight groups (#750, 751 to 1250, and 1251 to
2000 g) was performed in the treatment arm and into two gestational
age groups (,27 weeks and 27 to 29 weeks) in the prevention arm.
Each center was assigned its own randomization schedule. Variable
block size randomization was performed by a pseudo-random num-
ber generator and the Moses-Oakford algorithm.

Surfactants
Survanta (Beractant) is a Food and Drug Administration ap-

proved drug and is supplied as a 25 mg/mL suspension.14 Infasurf
(calf lung surfactant extract; IND# 27169) has been used in clinical
studies at 35 mg/mL concentrations; however, a special 25
mg/mL concentration was used in this trial to maintain masking.
The surfactants were therefore of similar consistency, concentra-
tion, and color. In addition, the vials were covered by two layers
of opaque labels.

Administration, storage, and dispensing of surfactant followed
the Survanta package insert. Both surfactants were administered
at the recommended dose for Survanta of 100 mg/kg. Three repeat
treatments, at least six hours apart, during the first 96 hours were
to be given if the infant remained intubated for RDS and in $.3
Fio2. An infant, who received four doses from the assigned sur-
factant could be crossed over to the other surfactant at the discre-
tion of the attending physician.

Sample Size, Data Collection, and Analysis
It had been shown that 64% of infants with RDS who received

Survanta treatment required more than two doses.19 It was deter-
mined that 320 infants with RDS were necessary to detect a 25%
difference (a, .05; b, .2) in the treatment arm. Sixty percent of
infants who received Survanta prophylaxis had required more

TABLE 1. Population Characteristics (Treatment Arm)*

Infasurf
(n 5 303)

Survanta
(n 5 305)

P
Value

Birth weight
(mean 6 SD)

1162 6 408 g 1166 6 401 g .92

Gestational age
(mean 6 SD)

29.2 6 2.8 wk 29.2 6 2.8 wk .80

Male 57 58 .94
Race, % white 51 48 .47
Singleton births 74 78 .30
Small for gestational age 12 10 .69
Born at study site 66 64 .73
Maternal hypertension 19 16 .29
Maternal temperature .38°C 11 10 .79
Previa or abruption 18 21 .35
Rupture of membranes .24 h 20 20 .92
Mg, Indocin or b agonists 49 46 .63
Vaginal delivery 46 50 .33
Prenatal steroids $48 h 12 9 .31
1-Minute Apgar #3 27 32 .14
5-Minute Apgar #3 5 6 .49

* Unless otherwise noted numbers represent percent.
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than one dose.19 Therefore, 372 infants were required to detect a
25% difference (a, .05; b, .2) in the prevention arm.

A data coordinator and a neonatologist collected data at each
center. Information was recorded for each mother’s demographic
profile, medical and obstetric history, labor, and delivery. Data from
the infant’s clinical course were collected daily for the first 45 days, at
36 weeks’ postconceptional age, and at discharge to home or death.

Cranial ultrasonography, echocardiograms, and chest radio-
graphs were performed as necessary. Results were interpreted by the
cardiologists and radiologists at the participating centers. A diagno-
sis of patent ductus arteriosus required ultrasound verification. Cra-
nial ultrasounds were classified by the method of Papile.20 The treat-
ment and occurrence of other complications of prematurity were
recorded. Pneumonia was diagnosed when any lung disease was
associated with a positive blood culture. As in the Survanta preven-
tion studies, RDS was defined as Fio2 . .40 at any retreatment.19

Posthoc analysis of the time-weighted average of Fio2 and
mean airway pressures (MAPs) were done to permit comparison
with the National Institutes of Health Exosurf-Survanta study
report.21

One interim analysis was conducted for each arm by the Data
Monitoring and Advisory Committee. The identity of the treat-
ment groups was not revealed to either the committee or the

investigators. The number of surfactant doses per patient was
lower than expected suggesting that the sample size should be
increased. The Data Monitoring Advisory Committee approved
an increase in sample size to 600 for the treatment arm. The
prevention arm interim analysis indicated a potential difference in
mortality. However, the death rate in the low mortality group was
much lower than previously reported in other surfactant studies.
The enrollment plan of the prevention arm was not modified.

Quantitative variables were compared using analysis of vari-
ance and the Mann-Whitney U test. For qualitative variables, the
Cochran-Mantel-Haenszel x2 test was used. The appropriateness
of pooling the data from all centers was tested by the Breslow-Day
method. All analyses were performed using the Statistical Analy-
sis System (SAS, SAS Institute, Cary, NC).

RESULTS

Treatment Arm
Enrollment started during the spring of 1992 and

was completed in August 1993. Six hundred sixty-
five infants were enrolled. Three were not random-
ized. Thirty-seven infants were excluded because of

TABLE 2. Respiratory Status (Treatment Arm)*

Infasurf
(n 5 303)

Survanta
(n 5 305)

P Value

Study entry status
Age at entry

Mean 6 SD 7.5 6 8.1 h 6.4 6 6.4 h .08
Median (25th, 75th percentile) 4.7 (3.3, 7.3) 4.3 (2.6, 7.5)

Fio2 at entry
Mean 6 SD 74 6 22 h 76 6 23 h .88
Median (25th, 75th percentile) 74 (54, 100) 80 (55, 100)

Mean airway pressure at entry
Mean 6 SD 8.8 6 2.9 cm H2O 9.0 6 2.8 cm H2O .57
Median (25th, 75th percentile) 8 (7, 10) 9 (7, 10)

Paco2 at entry
Mean 6 SD 44 6 12 Torr 43 6 11 Torr .25
Median (25th, 75th percentile) 42 (37, 48) 43 (36, 48)

a/A Pao2 at entry
Mean 6 SD 0.15 6 0.06 0.15 6 0.06 .79
Median (25th, 75th percentile) 0.1 (0.1, 0.2) 0.1 (0.1, 0.2)

Change in Fio2 after 1st dose
Mean 6 SD 218.3 6 21.1 213.0 6 20.0 .01
Median (25th, 75th percentile) 222 (0, 248) 213 (0, 234)

Change in mean airway pressure after 1st dose
Mean 6 SD 20.4 6 1.9 Torr 20.1 6 1.9 Torr
Median (25th, 75th percentile) 0 (0, 210) 0 (0, 26)

Number of surfactant doses
Only one dose 30 34
Only two doses 27 21
Only three doses 21 12
Four or more doses 22 33 .002

Dose intervals
Hours dose 1 to dose 2

Mean 6 SD 13 6 11 h 10 6 9 h ,.001
Median (25th, 75th percentile) 8 (7, 15) 7 (6, 8)

Hours dose 2 to dose 3
Mean 6 SD 13 6 11 h 9 6 5 h ,.001
Median (25th, 75th percentile) 8 (7, 17) 7 (6, 10)

Hours dose 3 to dose 4
Mean 6 SD 12 6 11 h 8 6 5 h .006
Median (25th, 75th percentile) 8 (7, 11) 7 (6, 9)

Duration of intermittent mechanical ventilation
Mean 6 SD 13 6 21 d 13 6 21 d .99
Median (25th, 75th percentile) 5 (2, 23) 5 (2, 26)

Duration of supplemental oxygen
Mean 6 SD 29 6 40 d 30 6 37 d .9
Median (25th, 75th percentile) 21 (5, 44) 24 (4, 45)

Time weighted averages
(0 to 72 hours)

Fio2 41 6 16 Torr 44 6 20 Torr .03
Mean airway pressure 5.9 6 2.8 cm H2O 6.4 6 3.1 cm H2O .04

* Unless otherwise noted numbers represent percent.
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protocol-defined exclusions and seventeen because
of major protocol violations. The primary cause of
exclusion for protocol violation was retreatment with
the incorrect drug. Center-to-center comparisons of
the major outcomes did not reveal any significant
difference; therefore, the data from all centers were
pooled for analysis. The intent-to-treat analysis re-
sults were similar to the evaluable population results
that are presented.

The populations were similar in birth weight, ges-
tational age, sex and racial distribution, maternal
conditions, prenatal, intrapartum, and delivery room
variables including Apgar scores (Table 1).

The age and respiratory status of the two groups
were similar at study entry. However, infants receiv-

ing Infasurf required significantly less oxygen and
had significantly lower MAPs within 1 hour of ad-
ministration (Table 2). The differences in Fio2 (Fig 1)
and MAP (Fig 2) were sustained throughout the first
24 hours. Time-weighted averages of MAP and Fio2
were significantly less in the Infasurf group for the
first 72 hours (Table 2). There were no differences in
the duration of intermittent mechanical ventilation
or use of supplemental oxygen throughout the re-
mainder of the hospital stay (Table 2).

The distribution of surfactant dosing is shown in
Table 2. Forty-three percent of Infasurf and 45% of
Survanta infants received three or more doses (P 5
.33). However, 33% of Survanta-treated infants were
given a fourth dose as compared with 22% of Infa-

Fig 1. Treatment arm: Inspired oxygen concentration in the Infasurf and the Survanta groups. The mean and standard error is graphed.
*Significant difference (P , .05) between groups at time indicated.

Fig 2. Prevention arm: Inspired oxygen concentration in the Infasurf and the Survanta groups. The mean and standard error is graphed.
*Significant difference (P , .05) between groups at time indicated.
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surf-treated infants (P 5 .002). The duration of treat-
ment effect was longer for Infasurf infants as mea-
sured by the longer dosing interval (Table 2).

No significant differences were noted in the inci-
dence of mortality, chronic lung disease, dosing-re-
lated events, or complications of prematurity
(Table 3).

Prevention Arm
Enrollment started during the spring of 1992 and

was completed in January 1994. Four hundred sixty-
three infants were recruited for the study. Six infants
were not randomized. Sixty were excluded because
of protocol defined exclusions and 23 because of
major protocol deviations. Center-to-center compar-
isons of the major outcomes did not reveal any sig-
nificance difference; therefore, the data from all cen-
ters were pooled for analysis. The intent-to-treat
analysis results were similar to the evaluable popu-
lation results which are presented.

The mean gestational age of the 181 Infasurf and
195 Survanta infants who successfully completed the
study was similar, although the mean birth weight of
Infasurf infants was greater. No significant differ-
ences were noted in gender, race, the number of
singletons, or small-for-date infants. Comparison of
maternal conditions, prenatal, intrapartum, and de-
livery room information did not show significant
differences (Table 4).

RDS occurred in 43% of Infasurf and 44% of the
Survanta infants (P 5 .92). Infasurf infants had sig-
nificantly longer interdose intervals after dose two,
but there was no difference in the number of infants
who required the full treatment course (Table 5).

Survival to discharge occurred in 86% of the Infa-
surf and 92% of the Survanta infants (P 5 .06). How-
ever, mortality ,600 g birth weight was extremely
low in the Survanta group (6 out of 23, 26%) com-

pared with the Infasurf group (19 out of 30, 63%)
(P 5 .007).

Supplemental oxygen and MAP were similar
throughout the first 72 hours. Survanta infants re-
quired more days of intermittent mechanical venti-
lation and oxygen supplementation (Table 5), pri-
marily because of the survival of those ,600 g at
birth. There were no significant differences in the
incidence of adverse events, survival to 36 weeks’
postmenstrual age without the need for oxygen sup-
plementation, or dosing complications (Table 6).

DISCUSSION
Three clinical surfactant comparison studies have

been reported. The Vermont-Oxford and National
Institutes of Health networks tested Exosurf Neona-

TABLE 3. Event Reports (Treatment Arm)*

Infasurf
(n 5 303)

Survanta
(n 5 305)

P Value

Dosing complications
Bradycardia during any dose 16 14 .50
Airway obstruction during any dose 2 1 .11
Extubated during any dose 1 0 .12
d blood pressure 6 5 mm Hg during any dose 16 14 .57
Any dosing complication during any dose 29 26

Pneumothorax 6 10 .07
Pulmonary interstitial emphysema 10 14 .13
Any air leak 15 18 .27
Pulmonary hemorrhage 6 6 1.00
Patent ductus arteriosus evaluated for patent ductus

arteriosus
114/168 118/157 .18

Necrotizing enterocolitis 11 15 .15
Apnea 71 68 .25
Retinopathy of prematurity 17 14 .37
Sepsis 23 24 .85
Number with neuroimaging 275 268

Grades I and II 30 35 .20
Grades III and IV 11 10 .68

Alive at discharge 82 83 .83
Respiratory distress syndrome deaths 13 13 .9
Alive at 36 wk, no oxygen 63 59 .3

* Unless otherwise noted, numbers represent percent.

TABLE 4. Population Characteristics (Prevention Arm)*

Infasurf
(n 5 180)

Survanta
(n 5 194)

P Value

Birth weight
(mean 6 SD)

891 6 221 g 845 6 205 g .04

Gestational age
(mean 6 SD)

27.1 6 2.2 wk 27.1 6 2.1 wk .5

Male 53 46 .18
Race, % white 46 40 .35
Singleton births 79 85 .18
Small for gestational age 12 10 .74
Maternal hypertension 14 16 .57
Maternal temperature

.38°C
17 13 .30

Previa or abruption 22 26 .40
Rupture of membranes

.24 h
26 30 .38

Mg, Indocin or b
agonists

67 63 .39

Vaginal delivery 45 48 .54
Prenatal steroids $48 h 28 26 .82
1-Minute Apgar #3 30 29 .7
5-Minute Apgar #3 4 3 .7

* Unless otherwise noted, numbers represent percent.
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tal versus Survanta21,22 and Hudak and colleagues23

tested Infasurf versus Exosurf. Each concluded that
treatment with natural surfactant, as compared with
a synthetic, resulted in a greater reduction in the
severity of RDS, two comparisons documented a
difference in air leaks, but survival without chronic
lung disease was not significantly altered. In this
study which compared the two natural (bovine) sur-
factants, similar differences between surfactants
were observed in the treatment arm but not in the
prophylaxis arm.

The treatment arm showed that Infasurf, when
administered according to the Survanta protocol,
produced a greater initial improvement in respira-

tory status that was better sustained at every dose as
evidenced by lower oxygen and MAP and by longer
intervals between doses. In addition, there were
fewer patients who required the full Infasurf treat-
ment course. Only the longer duration between
doses could be replicated in the prevention arm.

In the prevention arm, Survanta-treated infants
had longer duration of mechanical ventilation and
oxygen supplementation most likely as a result of an
unprecedented survival rate in those of ,600 g birth
weight. The survival rate of this subset of Survanta
infants (13 out of 19, 74%) is probably not reproduc-
ible because all other published data report that a
majority of infants ,600 g die whether treated with

TABLE 5. Respiratory Status (Prevention Arm)*

Infasurf
(n 5 180)

Survanta
(n 5 194)

P Value

Surfactant doses
Only one dose 52 51
Only two doses 16 13
Only three doses 13 10
Four or more doses 19 26 .30

Dose intervals (mean 6 SD)
Dose 1 to dose 2

Mean 6 SD 15 6 12 h 12 6 12 h .10
Median (25th, 75th percentile) 9 (7, 19) 8 (7, 12)

Dose 2 to dose 3
Mean 6 SD 18 6 19 h 11 6 8 h .005
Median (25th, 75th percentile) 9 (7, 20) 8 (7, 11)

Dose 3 to dose 4
Mean 6 SD 17 6 16 h 11 6 8 h .04
Median (25th, 75th percentile) 8 (7, 22) 8 (7, 14)

Duration of intermittent mechanical
ventilation

Mean 6 SD 20 6 22 d 27 6 26 d .012
Median (25th, 75th percentile) 25 (2, 38) 29 (3, 45)

Duration of supplemental oxygen
Mean 6 SD 36 6 39 d 46 6 48 d .02
Median (25th, 75th percentile) 40 (16, 45) 43 25, 45)

Time weighted averages (0 to 72 h)
Fio2 32 6 14 Torr 32 6 11 Torr .90
Mean airway pressure 5.8 6 2.8 cm H2O 5.5 6 2.3 cm H2O .26

* Unless otherwise noted, numbers represent percent.

TABLE 6. Event Reports (Prevention Arm)*

Infasurf
(n 5 180)

Survanta
(n 5 194)

P Value

Dosing complications
Bradycardia during any dose 14 14 .88
Airway obstruction during any dose 4 2 .13
Extubated during any dose 2 2 1.00
d blood pressure 6 5 mm Hg during any dose 1 1 .36
Any dosing complication during any dose 18 18 1.00

Any air leak 13 10 .41
Pulmonary hemorrhage 6 6 1.00
Patent ductus arteriosus/evaluated for patent ductus

arteriosus
94/120 107/138 1.00

Necrotizing enterocolitis 26 24 .72
Apnea 87 89 .53
Retinopathy of prematurity 27 29 .42
Sepsis 33 32 .91
Number with neuroimaging 175 193

Grades I and II 37 31 .13
Grades III and IV 5 5 .82

Alive at discharge 86 92 .06
Birth weight ,600 g–alive at discharge 37 74 .007
Respiratory distress syndrome deaths 7 2 .01
Alive at 36 wk, no oxygen 67 69 .66

* Unless otherwise noted, numbers represent percent.
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surfactant or not.24 Beyond this subgroup’s unex-
plained difference in mortality, safety outcomes, ad-
verse events at administration, and serious compli-
cations of prematurity, including chronic lung
disease, occurred at similar rates in both treatment
groups in both arms of the study.

Early administration of any surfactant to preterm
infants at high risk of RDS is more effective than
waiting until development of severe respiratory
symptoms, as evidenced by lower severity of acute
disease and lower incidence of death and chronic
lung disease.25,26 Although this study did not com-
pare prophylaxis to treatment, we note that the du-
ration of effect, for both surfactants, was substan-
tially longer in the prevention arm as compared with
the treatment arm.

There are three major compositional differences
between Infasurf and Survanta, two of which we
speculate account for the biophysical activity and
clinical differences. Survanta contains phospholipids
from lung cells as well as lung surfactant, it has
higher levels of nonphosphatidylcholine phospholip-
ids such as sphingomyelins and phosphatidyleth-
anolamines, and these phospholipids limit the lowest
surface tension attainable in bovine surfactant prep-
arations.27 There is a step in the Survanta process that
removes cholesterol which probably also removes
the surfactant apoprotein B, the apoprotein most crit-
ical for full biophysical activity.28 Mizuno and asso-
ciates18 have shown the levels of SP-B in Survanta to
be subthreshold for biologic effect and Survanta ac-
tivity is improved by supplementing it with SP-B.

The differences between surfactants in biophysical
testing and animal models with virtual surfactant
depletion are difficult to document in a clinical trial
in which almost all patients have endogenous sur-
factant. It has been proposed that all surfactant
drugs, in addition to their independent surfactant
activity, interact with existing endogenous surfactant
and may serve as substrate for improved endoge-
nous production.29 The effect in a clinical trial of any
surfactant is a combination of surfactant activity, its
interaction with endogenous surfactant, and the time
at which adequate endogenous material begins to be
secreted from the Type II cells. In addition, it is likely
that this diminished difference is a reflection of the
larger number of confounding variables introduced
by the clinical practice arena.

Trials such as this one and others that have com-
pared surfactants, which have treatment groups in
the hundreds, not thousands, have only demon-
strated the differences in activity of surfactants dur-

ing the acute phase of RDS. They have not been able
to document differences in ultimate outcome. The
failure to detect differences in chronic lung disease or
mortality could come from inadequate sample size or
the lack of effect. Insight can be gained by examining
the relationship of the time-weighted averages with
ultimate outcome (Table 7). Infants who die or de-
velop chronic lung disease had significantly more
severe RDS, in both treatment groups. Based upon
this association we speculate that all of these com-
parison studies would have revealed differences in
chronic lung disease and death if they had enrolled
enough patients.

This study detected differences in the time interval
between doses in a protocol that followed the Sur-
vanta package insert guidelines for redosing. Many
clinicians are choosing to wait longer, or for more
severe lung disease to reappear before retreating
than recommended in the Survanta package insert. It
is unclear how this practice influences the interpre-
tation of our findings. We are currently conducting a
follow-up clinical comparison trial to examine opti-
mum redosing strategies.

SUMMARY
In conclusion there was a modest improvement in

the acute phase of respiratory distress measured by
MAP, Fio2, and duration of effect in infants receiving
Infasurf in the treatment group. Only the longer
duration of effect of Infasurf seems is replicated in
the prevention arm. Survival to 36 weeks’ postmen-
strual age without the need for supplemental oxygen
was similar for both surfactants. Both surfactants are
associated with marked improvement in severity of
RDS and Infasurf seems to have a longer sustained
effect.
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