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Brief Reports 

Single Dose Surfactant Rescue 
Therapy in Neonatal Respiratory 
Distress Syndrome 

K.P. Sanghvi 
R.H. Merchant  

Neonatal mortality due to Respiratory 
Distress Syndrome (RDS) has significantly 
declined after the advent of surfactant 
therapy(l). Surfactant has been evaluated 
in many large multicenter, randomized 
controlled trials which indicate that both 
prophylactic and therapeutic administra-
tion of surfactant in RDS decreases morbid-
ity and mortality(2-7). Surfactant use is still 
not widely prevalent in our country(8). 
Lack of trained personnel, high cost and 
relative non-availability are the major de-
terrents to the widespread use of surfac-
tant. This study presents our experience 
with surfactant use in newborn infants 
with RDS. 

Subjects and Methods 

Inborn infants with RDS were mechani-
cally ventilated if they were unable to 
maintain a PaO2 ≥50 mm Hg and/or a 
PaCO2 ≤ 50 mm Hg on a CPAP of 6-8 cm of 
H2O and an FiO2 of ≤ 0.6. Single dose res-
cue sufactant therapy was administered to 
these infants from 1st January 1995 to 31st 
December 1996, if they met the following 
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eligibility criteria: (a) Clinical evidence of 
RDS; (b) Radiological evidence of Grades 
III-IV RDS(9); (c) Need for mechanical 
ventilation; (d) Age less than 24 hours; 
(e) Arteriolar to alveolar (a/A) PO2 ratio of 
< 0.22; and if) Availability of parental con-
sent. Infants with RDS were excluded if 
there was a history of rupture of mem-
branes > 12 hours, meconium stained 
liquor or chorioamnionitis or the infants 
had major congenital malformations, an 
Apgar score < 5 at 5 minutes or congenital 
sepsis. 

Three types of surfactant were used -
Exosurf (Burroughs Wellcome Co., USA; 
dose 5 ml/kg), Survanta (Abbott Laborato-
ries, USA; dose 4 ml/kg), and Alveofact 
(Boehringer Ingelheim, Germany; dose 1.2 
ml/kg). Surfactant was administered over 
a period of 5-10 minutes by a neonatologist 
(KPS) through a side port adapter. FiO2 and 
ventilator settings were immediately ad-
justed to maintain adequate blood gases 
(PaO2 50-70 mm Hg, PaCO2 40-50 mm Hg 
and pH > 7.25) with the lowest possible 
peak inspiratory pressures and 
FiO2Routine endotracheal tube suctioning 
was avoided for the first six hours after 
surfactant administration. Cerebral 
ultrasound scans were done on days 4 and 
14 and before discharge. In the event of 
earlier death an immediate post mortem 
cerebral ultrasound scan was done. Fundus 
examination  was done at 14 and 28 days of 
postnatal age and on discharge. Cerebral 
scans and eye examinations were repeated 
at weekly intervals, if found to be 
abnormal. Patent ductus arteriosus was 
diagnosed clinically and confirmed by 
echocardiography. Meperidine (1 
mg/kg/dose) every 4-6 hours 
intravenously was used as sedative 
analgesic. 
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The variables used to assess response to 
surfactant therapy were a/A ratios at 0, 1 
and 24 hours and FiO2 at 0 and 24 hours 
post surfactant therapy. The other outcome 
measures included were number of babies 
extubated, mortality while in hospital and 
the complications seen in these infants. 

Results 

There were 109 infants born with RDS 
over the study period, 34 (31.2%) met eligi-
bility criteria for surfactant therapy. Of 
these nine infants met the exclusion criteria 
(rupture of membranes > 12 hours in five 
and Apgar scores < 5 at 5 minutes in four 
and in three surfactant could not be admin-
istered due to non availability of neonatolo-
gist (KPS). The mean birth weight of the 22 
enrolled infants was 1179.1 g (range 600-
1720 g) and the mean gestational age was 
29.8 weeks (range 26-33 weeks). None of 
the babies were small for gestational age. 
Alveofact was administered to two infants, 
and Survanta and Exosurf to 10 babies 
each. The mean age at surfactant therapy 
was 10.6 ± 6.4 hours and the mean duration 
of ventilation was 104.4 ± 55 hours. 

Mean (SD) a/A ratios increased from 
0.13 ± 0.04 pre-surfactant therapy to 0.19 + 
0.05, at one hour post-therapy and 0.37 + 
0.1, at 24 hours post therapy. Similarly the 
mean FiO2 decreased from 0.85 ± 0.12 be-
fore therapy to 0.41 ± 0.2, 24 hours post 
therapy. Of the 22 infants administered 
surfactant 16 (72.7%) were extubated. Out 
of six infants who could not be extubated, 
four died of undiagnosed endotracheal 
tube clock, electricity failure, lack of 
oxygen supply and intraventricular hemor-
rhage, and two died of pulmonary hemor-
rhage. Of the seven babies who died post 
extubation, six died of sepsis (three after 28 
days of life) and one of necrotising 
enterocolitis. 

Complications seen in these 22 infants 

included sepsis in ten, patent ductus arte-
riosus in five, intraventricular hemorrhage 
in four (grade IV=1, grade II=2, grade I=1), 
retinopathy of prematurity in two, and 
chronic lung disease, necrotising enteroco-
litis, and periventricular leukomalacia in 
one each. There were no differences be-
tween survivors and non survivors except 
for the ventilation duration (Table 1). 

Discussion 

Natural and synthetic surfactants were 
both effective in increasing the a/A ratio 
and decreasing the FiO2 in the present 
study. Other studies(2-8,10,ll) have shown 
that both natural and artificial surfactants 
lead to prompt and sustained improvement 
in oxygenation and decreased need for 
ventilatory support. No attempt was made 
to compare the relative efficacy of the vari-
ous types of surfactants used and the out-
come in relation to antenatal use of steroids 
as the study was not prospectively de-
signed for hypothesis testing. 

Despite comparable with weights and 
gestational ages of the study infants, the 
mortality of 59% in the present analysis is 
high as compared to 3-16% reported by 
other studies(2-7), but a combined death 
and CLD incidence of 64% in this study is 
comparable to 56% reported by others(7). 
In the present study surfactant was used 
only in grades III-IV RDS whereas in other 
reports(2,4-7) it has been used irrespective 
of the severity of disease. Single dose res-
cue therapy and stringent inclusion criteria 
were used to remain within the context of 
limited financial and physical resources 
available to us. Experience of earlier 
trials(10) comparing single to multiple dose 
therapy suggest that multiple doses are 
more effective in improving oxygenation 
and ventilation, and decreasing pneumo-
thoraces and mortality. In one study(11) 
multiple doses were required in 79% of the 
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TABLE I—Clinical Characteristics of Surviving and Non-Surviving Infants Administered Surfactant 

Characteristics Survivors                            Non-survivors  
  (n = 9)                                   (n = 13) 

 
Male sex 6 8 
Birth weight (g) 1335.6 ± 281 1055.4 ± 260 
Mean (SD) 
Gestation (weeks) 28.9 ± 1.5 31.1 ± 2.7 
Mean (SD) 
Duration of ventilation (h)* 125.3 ±81.5 89.9 ± 57.9 
Mean (SD) 
Age at surfactant administration (h)     10.7 ±5.9 10.3 + 6.1 
Mean (SD) 
a/A ratio               0 h 0.13 ±0.04 0.13+0.05 
Mean (SD) 

24 h 0.36 ±0.16              0.30 + 0.13 
FiO2at                    0 h 0.83 ±0.08 0.87±0.14 
Mean (SD) 

24 h 0.28 ±0.18 0.41 ± 0.22 
Antenatal steroids (2 doses) 4 (44.4%) 3 (23.1%) 
Sepsis 4 (44.4%) 6 (46.2%) 

* p < 0.05 (by Student ‘t’ test) 

infants treated with surfactant. Also exper-
tise with ventilation is relatively recent to 
our unit and was started one year prior to 
surfactant therapy. 

Sepsis was responsible for 54% of the 
mortality and six of the seven post 
extubation deaths. Sepsis is reported to oc-
cur in 4-31% of infants given surfactant(2-
6) which is lower than 45.6% reported in 
our study. In India 5-67% of ventilated neo-
nates develop sepsis(12). The present 
analysis has reported death while in hospi-
tal whereas many studies(2-6) have 
reported survival at 28 days. There were 
no pneumothoraces and only one case of 
chronic lung disease. Airleaks have been 
reported to be 12%-39%(2,4-7) in surfactant 
treated babies. The incidence of airleaks in 
the unit was 1.3% of all the ventilated 
babies during the study period. 

There were three preventable deaths 

(endotracheal tube block, electricity failure 
and lack of oxygen supply in one each). 
These reflect the relative inexperience of 
the medical and nursing staff and the fi-
nancial constraints of a public hospital in 
the country. It also underscores the fact that 
hospitals providing for intensive care of 
newborns should ensure provision of ad-
equate facilities. Surfactant therapy though 
expensive had made its advent in the coun-
try with more and more centers using sur-
factant in the treatment of RDS. Results are 
bound to improve with increasing experi-
ence which is essential before optimal ef-
fects can be obtained. Lack of infrastructure 
and the cost (Rs. 20,000-25,000 per dose) 
may preclude the use of surfactant in many 
centers and deprive the benefit to many 
newborns in our country. 
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