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Highlights

e Assess the response of the premature neonates with respiratory distress syndrome to the surfactant therapy.
e  Study the factors affecting the response to the surfactant therapy.
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BACKGROUND: Respiratory distress syndrome (RDS) is a common problem in premature
babies who born before 37 weeks of gestation. It occurs due to the lack of pulmonary surfac-
tant, which is a phospho-lipoprotein produced by alveolar cells at the last stage of lung de-
velopment. There are many risk factors of RDS among premature neonates including; born
before the 28t week of gestation and Low birth weight.

OBJECTIVES: To assess the response of the premature neonates admitted in Benghazi pedi-
atric hospital with respiratory distress syndrome (RDS) to the surfactant therapy and factors
affecting it.

METHODS: The records of all respiratory distress premature neonates who admitted to the
hospital during the year 2013, received surfactant (Survanta) 4 ml/kg under a sterile condi-
tion through special endotracheal tube and kept on a ventilator either continuous positive
airway pressure (CPAP) or intermittent positive pulmonary ventilation (IPPV)were re-
viewed.

RESULTS: The total number of cases with RDS and received surfactant therapy were 38
cases.63% of them were born before 34-week gestational age, 84% of the cases their birth
weight were less than 2.0 kg. About 55% of the respiratory distress premature neonates re-
spond to the surfactant therapy and cured. The most significant factors affected their re-
sponse were gestational age, birth weight, complications during pregnancy and the type of
assisted ventilator.

CONCLUSION: The response of premature neonates with RDS to the surfactant therapy can
be improved by treating the pregnancy complications and using a continuous positive airway
pressure ventilator.

© 2018 University of Benghazi. All rights reserved.

1. Introduction

Respiratory distress syndrome (RDS) is a common problem in

According to the results of previous clinical trials and epidemi-
ological studies on the effect of the exogenous surfactant therapy,
it was significantly improved the survival of premature neonates

premature babies who born before 37 weeks of gestation. It occurs
due to a lack of pulmonary surfactant, which is a phospho-lipopro-
tein produced by alveolar cells at the last stage of lung development
(Lawn et al., 2014). There are many risk factors of RDS among
premature neonates including; born before the 28th week of gesta-
tion and Low birth weight. The risk of developing RDS increase
with maternal diabetes, multiple births, cesarean section delivery,
cold stress, and a history of previously affected infants (Edwards et
al,, 2013).

An estimated 2.9 million neonatal deaths occur each year
worldwide, the majority of which happen in developing countries
(Edwards et al., 2013). RDS can be fatal especially over the first 2
to 3 days if not treated with extra oxygen, surfactant replacement,
and medicines (Zaman et al., 2013).

Respiratory distress syndrome was first discovered in 1959 by
Avery and Mead as a surfactant deficiency disease of the neonate
(Avery & Mead, 1959) while in 1980, was the first administration
of an exogenous surfactant as a treatment of RDS by Fujiwara and
his colleagues (Fujiwara et al., 1980)

with respiratory distress syndrome and decreased the incidence
and severity of the disease (Fedakar & Aydogdu, 2011) and (Reuter
et al, 2014). But it found that approximately 20% to 30% of neo-
nates did not respond to surfactant administration disease (Swarn-
kar & Swarnkar, 2015; Kommawar et al., 2017). The reasons for
that are not clear until now. That is why this study was conducted
to assess the response of the premature neonates admitted in Ben-
ghazi pediatric hospital with respiratory distress syndrome (RDS)
to the surfactant therapy and factors affecting it.

Subjects and method

Study Period: from the 1st of January to the end of March 2014.
Study place: Benghazi pediatric hospital.

Study design: Retrospective observational case series study.

Study subjects: The records of all respiratory distress premature
neonates who admitted to the hospital during the year 2013, re-
ceived surfactant (Survanta) 4 ml/kg under a sterile condition
through special endotracheal tube and kept on a ventilator either
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Continuous positive airway pressure (CPAP) or Intermittent posi-
tive pulmonary ventilation (IPPV) were reviewed. (No Exclusion
criteria) Study Tools and methods of data collection: Checklist was
used to collect the data from the hospital records, the data was col-
lected retrospectively. Information collected included gestational
age, sex, weight, pregnancy complications (maternal diabetes, mul-
tiple births, and a history of previously affected infants), mode of
delivery, Age of neonates when given surfactant therapy, complica-
tions, outcome, causes of death if happened and Type of the as-
sisted ventilator.

2. Statistical Analysis

Data were entered and analyzed using SPSS statistical program
(version 23), for calculating the number, the percentage and chi-
square test, using the level of significance at P<0.05 and P< 0.01

3. Results

The records of all respiratory distress premature neonates ad-
mitted to the hospital during the year 2013 and received surfactant
(survanta) were reviewed. A total of 38 premature neonates were
studied. Most of the patients (63%) were born before34 weeks of
gestation, and males constitute 53 % of the study population. Birth
weight of 84% of the patients was less than 2.0 kg. Caesarean sec-
tion was the mode of delivery among 66% of the patients. Surfac-
tant therapy (survanta) was administered in the 1st day of delivery
for most of the patients (71%), while continuous positive airway
pressure (CPAP) was used as an assisted ventilator for 76% of the
patients (Tablel).

Table 1.
Characters of the patients
Neonatal characters N=38 Percent-
age
Gestational Age (weeks)
26 wk - 29 wk 5 13%
30 wk - 33 wk 19 50%
34 wk - 37 wk 14 37%
Weight (kg)
<1-14 17 45%
1.5-1.9 15 39%
20-2.4 4 11%
> 25 2 5%
Sex
Male 20 53%
Female 18 47%
Mode of Delivery
Normal 13 34%
Caesarian section 25 66%
Complications during pregnancy
Yes 17 45%
No 21 55%
Age when surfactant was given ( hours)
<6-11hr 23 60%
12 - 23hr 4 11%
24 -35hr 4 11%
36 - 48 hr 7 18%
Type of assisted ventilator

Continuous positive airway pressure (CPAP) 29 76%
Intermittent positive pulmonary ventilation 9 24%

(IPPV)

According to the response of the premature neonates under
study (38 neonates) to the surfactant therapy, only 21 premature
neonates (55%) respond and cured, while 45% of the study popu-
lation did not respond and died, Fig. 1.

The main cause of death among the dyed neonates (17 neo-
nates) was sepsis occurred in 10 premature neonates (59%), fol-
lowed by pulmonary hemorrhage (29%) and respiratory failure
(12%), Fig. 2.
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Fig. 1. Distribution of patients according to their response after
receiving the surfactant therapy.
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Fig. 2. Causes of death among the patients.

The results of the present study revealed a significant associa-
tion between the response of the patients to the surfactant therapy
and many factors like gestational age of the neonates, birth weight,
complications that occurred during pregnancy, and the type of as-
sisted ventilation was used, see Table 2.

Table 2

Factors affecting the response to the surfactant therapy among the prema-
ture neonates with respiratory distress syndrome.

Cured Died
Factors ure e X2 value
n=21 | n=17
Gestational age (weeks)
26 wk - 29 wk 1 4
30 wk - 33 wk 9 10 6.07
34 wk - 37 wk 11 3
Birth weight (kg)
<1-14 4 13
1.5-19 13 2 13.56%*
20-24 3 1
> 25 1 1
Sex
Male 9 11
1.79
Female 12 6
Mode of Delivery
Normal 6 7
. . 0.66
Caesarian section 15 10
Complications during
pregnancy
Yes 6 11
4.96*
No 15 6
Age when surfactant was given
(hours)
<6-11hr 12 11
12 - 23hr 2 2 0.92
24 -35hr 2 2 '
36-48hr 5 2
Level of significance * <0.05  **<0.01
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4. Discussion

Analysis of the characteristics of the premature neonates par-
ticipated in this study showed that the majority of the sample were
born before34 weeks of gestation and their birth weight less than
2.0 kg, and this is similar to other studies (Hibbard et al.,, 2010; Sho-
kouhi et al, 2016; Kommawar et al,, 2017). More than half of the
patients were male and caesarian section was the mode of delivery
for most of the neonates under study and these findings were ap-
proved in previous studies as risk factors for RDS among prema-
ture neonates (Barkiya et al., 2016; Rao GC & Rao MSP, 2017;
Adebami et al, 2017).

The death rate among the premature neonates in the study af-
ter receiving surfactant therapy was 45%, which is higher than
similar studies reported in Sudan and Iran (Abdelrahman et al,
2014; Basiri et al,, 2015). The main reason of death among the
study sample was sepsis which is similar to other studies (Ab-
delrahman et al., 2014; Basiri et al., 2015; John et al.,, 2015), fol-
lowed by pulmonary hemorrhage and respiratory failure.

The results of the present study revealed a significant associa-
tion between gestational age of the neonates, birth weight, compli-
cations occurred during pregnancy, type of assisted ventilation
used, and the response to the surfactant therapy which is similar to
other studies (Hibbard et al., 2010; Barkiya et al.,, 2016; Rao GC &
Rao MSP, 2017), that explained that the prognosis and severity of
the neonatal RDS were inversely related to the gestational age and
birth weight and increased when pregnancy complications oc-
curred. These findings can explain why the response to the surfac-
tant therapy was poor among our neonates. In agreement with
other studies (Sakonidou & Dhaliwal, 2015; Dargaville et al., 2016)
and using continues positive airway pressure (CPAP) as an assis-
tant ventilator was positively associated with the response of the
surfactant therapy and good outcome.

In contrast to other studies (Parkash et al, 2015; Sathenahalli
et al.,2016; Panda, 2017), the gender of the child, mode of delivery
and timing of administration of surfactant therapy did not signifi-
cantly affect the response to treatment and the outcome of the dis-
ease in the present study.

5. Study limitations:

The present study was conducted retrospectively on prema-
ture neonates who had RDS and received surfactant therapy on
Benghazi pediatric hospital only, the sample size was small com-
pared to other studies. So the obtained results cannot assess neo-
natal morbidity and mortality rates due to the RDS in all the coun-
try.

6. Conclusions and recommendations

The neonate respiratory distress syndrome among premature
neonates can be fatal even with surfactant therapy administration,
when risk factors are present as low birth weight and those born
before 34 weeks of gestation and if the pregnancy was associated
with complications. So the study recommends proper care of the
pregnant women to decrease complications and premature deliv-
ery, improving the outcome of neonatal RDS by using an assistant
ventilator for prevention of apnea and reduced neonatal mortality
rate. Further studies with large sample size and proper follow up
are recommended to assess the morbidity and mortality rates of
neonates with RDS.
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