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Evaluation of the effects of surfactant replacement therapy
in neonatal respiratory distress syndrome
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Abstract:  Objective Respiratory distress syndrome (RDS) is a major cause of morbidity and mortality in preterm
neonates. Pulmonary surfactant deficiency is the primary cause of RDS. The purpose of this study was to determine the
effect of surfactant therapy in reduction of the mortality rate in premature neonates with RDS and to assess the relationship
between the efficacy of surfactant therapy and some risk factors associated with RDS. Methods This study comprised 89
premature neonates with signs of RDS. The neonates were selected by simple sampling from those admitted to the Neonatal
Intensive Care Unit (NICU) of Shaheed Beheshti Hospital. The eligible neonates received surfactant replacement therapy
(100 mg/kg) during 48 hours after birth. Results  Overall, 34 (38.2% ) out of 89 neonates who received surfactant
survived. The higher efficacy of surfactant replacement therapy was observed in neonates with gestational age of more than
32 weeks (47.5% ), in those who received the first dose of surfactant during the first 24 hours of life (43.3% ), in those
with an Apgar score of more than 7/10 at 1 and 5 min (48.1% ), and in those with a hirth weight of more than 1 500 g
(52.5% ). The neonates whose mother received steroid therapy before labor had higher reduction in mortality after
surfactant therapy (41.7% with steroid vs 34. 2% without steroid; P <0.05). Conclusions Surfactant replacement
therapy in neonatal RDS should be started as soon as possible after birth. It could reduce the mortality rate from RDS by
38.2% . The efficacy of surfactant therapy for neonatal RDS may be associated with gestational age, Apgar score, birth

weight, starting time of surfactant therapy and maternal steroid therapy.
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[ ZE] B8 MREAZEGIE (RDS) J& 57 LA FISE T i 5 25 o RDS 2%y Jifi 2 18 % 14 49 ot
BRZ P IR A T RIS BT R A L AR T AR B R A T R S PR B AL S —
RDS MR N R KR, FiE il i B AE IR & AL 2R 1 89 4] RDS 5™ )L, {1135k A T Shaheed
Beheshti PERBer Az JLEAE M4 % . A2)m 48 h N4 TR IENEPEYI BG )T (100 me/kg) o £5R - 89 HI15 2R & 1LY
BUGST 9 RDS B L, 34 9] (38.2% ) A7, S5 It Hob il kT 32 A, R miE M B T TG T4 )5
24 h 4,1,5 34 Apgar 350 R T 7/10 73, s AR R T 1500 ¢ & 367 RICREAF, A7 15 R0 5 47.5%
43.3% , 48.1% ,52.5% . FIEIEVEYIBUGYT 5 PR AT 203 BERIGITI RDS 7 JLIFAAE R (41.7% ) & & T
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7, BEN> 38. 2% WBET R . B LA (AR IR TE  Apgar PE0p RIS PR A Y7 T 46 I 1R] S B SR 20 DR 5 22
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Respiratory distress syndrome ( RDS) occurs prima- lated to gestational age and birth weight. It occurs in

rily in premature infants. Its incidence is inversely re- 60% -80% of infants of less than 28 weeks, in 15% -
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30% of those between 32 and 36 weeks, and in about
5% beyond 37 week of gestational age''?'.

The risk of RDS increases with maternal diabetes,
elective cesarean section delivery, asphyxia, multiple

131 The incidence is

births and maternal bleeding
higher in some genetic backgrounds such as white
race, history of RDS in siblings and in the male
sex ¥,

The primary cause of RDS is inadequate pulmonary
surfactant secretion because of preterm birth *”'. RDS
is a major cause of morbidity and mortality in preterm
infants. Previous experience has indicated that about
30% of neonatal mortality is related to this disease and

[1

its complications'''. As reported in some studies, sur-

factant therapy can reduce the mortality from RDS by
approximately 40% ''?/.

The purpose of this study was to determine the prev-
alence rate of reducing mortality in neonates with RDS
after surfactant therapy and to assess the relationship
between the efficacy of surfactant therapy and some risk

factors associated with RDS.
Subjects and methods

Subjects

In this study, the neonates with signs of RDS, who
were admitted to the Neonatal Intensive Care Unit
(NICU) during an 18-month-period (from March 2003
to August 2004) in Shaheed Beheshti Hospital Affilia-
ted to Isfahan University of Medical Sciences, Isfaha,
Iran, were evaluated. Eligibility criteria included:
1) preterm birth (before the 37th week of gestation) ;
2) having RDS as diagnosed according to clinical and

3! The neonates who had cya-

a PaO,
>60 mmHg in the hyperoxia test were excluded from

radiographic features
notic heart diseases and those without
this study. The neonates who had appropriate increase
in Pa0, in the hyperoxia test, but who were diagnosed
with persistent pulmonary hypertension of the newborn
by pre-ductal and post-ductal pulse oximetry, were also
excluded.

A total of 89 eligible neonates were selected by sim-
ple sampling. Data were collected from the mothers
and neonates hospital records and from a check list
provided for this study that included information about
neonatal sex, gestational age, Apgar score, route of
delivery, birth weight, multiple birth, time of starting
surfactant therapy and steroid administration to mother
before labor.

Surfactant therapy

Eligible neonates received surfactant therapy by a

dosage of 100 mg/kg of Survanta ( Abbott Laborato-
ries, a mixture of phospholipids and hydrophobic pro-
teins). It is a natural bovine lung extract containing
phospholipids, neutral lipids, fatty acids and surfactant
associated proteins and it is made in USA).

Surfactant was administered within 2-24 hours of
life. Based on RDS criteria '

rial blood gas, surfactant administration was repeated

3! and the results of arte-

every 6 hours in neonates with severe RDS.
Statistical analysis

Data were stored in a computer database and were
analyzed by SPSS software. Comparison of the frequen-
cy according to the study objectives was analyzed by
Chi-square test. The significance level was set at
P <0.05.

Results

Overall, 34 (38.2% ) out of 89 neonates who re-
ceived surfactant survived. The mortality rate was re-
lated to gestational age. The highest mortality rate was

noted in neonates with gestational age of less than 28

weeks (Table 1).

Table 1 Reduction in mortality from RDS after surfactant

therapy according to gestational age [n(%) ]
Gestational age (weeks) Number Died Survived
<28 24 20 (83.3) 4 (16.7)

28-32 25 14 (56.0) 11 (44.0)

32-37 40 21 (52.5) 19 (47.5)
P value <0.05 <0.05

The effect of surfactant replacement therapy was high-
er in the affected female neonates than in affected male
neonates (survial 42.0% vs 36.2% ; P <0.05).

In the neonates who received the first dose of surfac-
tant during the first 24 hours after birth, the efficacy of
therapy was higher than in those receiving therapy after
24 hours (13 cases, 43.3% vs 6 cases, 30.0% sur-
vival; P <0.05).

In addition, the higher efficacy of surfactant therapy
was found in neonates with an Apgar score of more than
7/10 at 1 and 5 min (survival in 25 cases 48. 1% with
an Apgar score > 7/10 vs 9 cases, 24.3% with an
Apgar score <7/10; P <0.05).

After surfactant replacement therapy in single preg-
nancy, 28 cases (41.8% ) survived, but only 5 cases
(27.8% ) survived in twin pregnancy (P <0.05).

The efficacy of surfactant therapy was also associated
with the birth weight. The highest survival rate was

found in neonates with a birth weight of more than
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1500 g (52.5% ), followed by in neonates with a birth
weight of between 1 000 g and 1 500 g (35.3% ). Only
one case (6.7% ) survived in neonates with a birth
weight of less than 1 000 g.

In this study, 48 neonates’ mothers received up to
two doses of 12 mg Betamethasone 48 to 72 hours be-
fore delivery. This group of neonates had a higher re-
duction in mortality rate (Table 2).

Table 2 Reduction in mortality from RDS after surfac-
tant therapy according to maternal steroid

therapy [n(%) ]
Maternal steroid Number Died Survived
Not received 41 27 (65.9) 14 (34.2)
Received 48 28 (58.3) 20 (41.7)*

a:P <0.05, vs the group without maternal steroid therapy.

The efficacy of surfactant replacement therapy in ne-
onates born by cesarean section was higher than in
those born by normal vaginal delivery (survival in 27

cases or 39.7% vs 6 cases or 28.6% ; P <0.05).
Discussion

The present study demonstrated that surfactant re-
placement therapy within 2-24 hours of life had favora-
ble impacts in reducing mortality from neonatal RDS.
These findings are consistent with some previous stud-
ies showing a 40% reduction in mortality rate '’

This study also indicated that early administration of
surfactant as soon as possible after birth, i. e. up to 24
hours after birth, had the higher efficacy. This was in
line with some previous studies T

The efficacy of surfactant replacement therapy had a
direct relationship with birth weight and gestational age.
This result was also confirmed by other studies """/

Other risk factors were multiple pregnancy, Apgar
score and administration of steroid to mother before la-
bor. The efficacy of surfactant was higher in neonates
with an Apgar score >7/10 at 1 and 5 min, in single
pregnancy and in neonates whose mother received ster-
oid therapy before delivery. These findings were in line

10940 The present study demon-

with previous studies
strated that the efficacy of surfactant therapy was higher
in cesarean section delivery than in normal vaginal de-
livery, and this finding was contrary to some other

197 It should be noted that in cesarean sec-

studies '
tion delivery there were also some associated risk fac-
tors such as low Apgar score and low birth weight of

less than 1 500 g.

In conclusion, this study demonstrated that surfac-

tant replacement therapy in neonatal RDS should be
started as soon as possible after birth. It could reduce
the mortality rate by 38. 2% . Surfactant therapy also
had beneficial effects on some risk factors associated
with RDS.

The main limitation of this study was that the sample
size was not large enough to exclude all possible risk
factors associated with RDS, so a large sample, multi-

center study is needed.
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