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ABSTRACT

Objective: To assess the early complications of surfactant administration in neonates with respiratory distress syndrome.
Study Design: Perspective longitudinal study.

Place and Duration of Study: Pak Emirates Military Hospital (PEMH), Rawalpindi Pakistan, from Jun to Dec 2021.
Methodology: A total of 64 neonates admitted in ICU with gestational age 27-32 weeks requiring Continuous Positive Airway
Pressure and surfactant administration were included. Neonatal complications after 24 hours of administration of surfactant
and final outcome was recorded on a predesigned data collection tool.

Results: Mean duration of stay on ventilator was 41.12+8.88 hours. Mean duration for Continuous Positive Airway Pressure
was 43.59+22.70 hours. Second dose of surfactant was given to 34(53.1%) of neonates. Among neonates 25% suffered from
pulmonary hemorrhage and 7.8% from bradycardia, 48(75%) were discharged and 16(25%) died.

Conclusion: The mortality rate decreased in neonates after administration of surfactant. In future, we will implement
surfactant in term neonates, diagnosed with Respiratory Distress Syndrome, in order to improve the survival of neonates and

reduce complications.
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INTRODUCTION

Respiratory morbidity affects 15% of term babies
and 29% of late preterm infants admitted to the
neonatal critical care unit; this figure is significantly
greater for children born before 34 weeks' gestation.!
Respiratory distress syndrome (RDS) can occur in
premature infants as a result of surfactant deficiency
and under-developed lung anatomy.?2 Ventilator
therapy with various modes such as Continuous
Positive Airway Pressure (CPAP), conventional
mechanical ventilation, ultra-high frequency jet
ventilation, liquid ventilation, surfactant replacement
therapy, sophisticated monitoring, and extracorporeal
membrane oxygenation have all improved the
outcome of patients with respiratory distress.? The
development of surfactant replacement therapy for the
treatment of respiratory distress syndrome remains
one of the most significant advancements.* Surfactant
treatment improves preterm neonatal respiratory
state, reduces ventilator need, hospitalization rates,
and improves overall outcome.> Medical treatment of
very preterm newborns has relied heavily on
surfactant replacement therapy. RDS is treated or
prevented in most newborns of this gestational age
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group with surfactant treatment.® Surfactants, whether
of animal or synthetic origin, have been shown to
decrease infant mortality by 40%.” The standard
therapy for RDS is the administration of an exogenous
surfactant. =~Many studies have shown that
administering  surfactant prophylactically  has
advantages over late "rescue" treatment.® Premature
infants at risk of RDS frequently get prophylactic
surfactant in the birth room during their early
stabilization, and this has been routine practice for a
long time. Endotracheal intubation is needed to
deliver the surfactant in this method, making it
invasive. It has become clear that there is a need to
look into other types of surfactant replacement
treatment in light of the potential side effects of
surfactant delivery through endotracheal tube such as
bradycardia, hypoxia, and hypotension.” Over the last
decade, randomized controlled trials have enrolled
over 2500 infants to compare CPAP versus intubation
and intermittent positive pressure ventilation at birth.
Unfortunately, these clinical trials reported no
differences in the incidence of Bronchopulmonary
Dysplasia (BPD) or associated complications of
prematurity.10

Surfactants are beneficial for management of

neonates with RDS, but limited data was reported
from our region as no trial done in Pakistan as well.
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Therefore, we conducted this study to determine the
role of surfactant and prevent mortality due to RDS in
term neonates and to assess the complications of
surfactant administration in neonates with RDS.
Neonates were including by applying non-probability
purposive sampling technique.

METHODOLOGY

The perspective longitudinal study conducted at
Pak Emirates Military Hospital, Rawalpindi from June
to December 2021, after approval was obtained from
the Institutional Ethical Review Board. Sample size
was calculated using Open Epi with incidence of RDS
as 15% in term neonates.!

Inclusion Criteria: Neonates of either gender,
admitted in ICU with gestational age 27-32 weeks,
diagnosed with RDS requiring CPAP and surfactant
administration were included.

Exclusion Criteria: Neonates with any congenital
anomaly and APGAR score <5 were excluded.

All neonates were admitted to Neonatal Intensive
Care Unit (NICU). Demographics were noted and
parental consent was taken to administer surfactant
using Minimally Invasive Surfactant Therapy (MIST)
in which the semi-rigid catheter was also removed
after administering the entire dose in 5-10 minutes.
The CPAP continued to be used for respiratory
support. All neonates were followed-up and outcome
was noted. Neonatal complications after 24 hours of
administration of surfactant and outcome including
post-surfactant remained on ventilator (in hours), post
surfactant remained on CPAP (in hours), second dose
of surfactant administered, pulmonary hemorrhage
(detected on chest x-ray), intraventricular hemorrhage
(detected on CT scan), bradycardia, tachycardia and
stats at discharge (died or alive) were recorded if
observed during hospital stay by researcher on data
collection tool.

Data analysis was carried out with the help of
Statistical Package for the Social Sciences (SPSS)
version 23.0. Quantitative variables were presented as
mean + SD and qualitative variables were presented
with frequency and percentages.

RESULTS

A total of 64 neonates were included in this
study. Mean weight of neonates was 1410.94+193.64 g.
Mean gestational age of neonates was 30.04£1.25
weeks. There were 41(64.1%) male neonates and
23(35.9%) female neonates. The male-to-female
neonates was 1.8: 1 (Table-I). Mean hours of life at the

time of surfactant administration were 30.04%1.2
hours. The mean duration of Post-surfactant ventilator
duration was 41.12+8.88 hours. Mean duration for post
surfactant CPAP duration was 43.59+22.70 hours.
Second dose of surfactant was given to 34(53.1%)
neonates. Among neonates 16(25%) suffered from
pulmonary hemorrhage, intraventricular hemorrhage
was absent (0%) in all cases and 5(7.8%) from

bradycardia. =~ Among neonates 48(75%) were
discharged alive from hospital and 16(25%) died
(Table-II).

Table-I: Descriptive Characteristics Of Neonates At
Presentation (N=64)

Characteristics Mean + SD
Gestational Age (Weeks) 30.04+1.25

Weight (g) 1410.94193.64

Gender n(%)

Male 41(64.1%)

Female 23(35.9%)

Table-II: Outcomes Of Neonates After Treatment With
Surfactant (N=64)

Outcomes n(%)
Need Ventilator (Yes/No) 12(18.8%)
Hour§ 9f hfg at surfactant 12.8745.88
Administration

Post surfactant remained on Ventilator

(hours) Mean+SD 41.12:8.88
Post surfactant remained on CPAP

(hours) Mean+SD 43.59+22.70
2ND dose of surfactant admin o
(Yes/No) 34(53.1%)
Pulmonary Hemorrhage 16(25%)
Intraventricular hemorrhage 0(0%)
Bradycardia (heart rate <60 bpm) 5(7.8%)
Tachycardia (heart rate >100 bpm) 0(0%)
Outcome (Discharged / Mortality) 48(75%) / 16(25%)

DISCUSSION

This study aimed to determine the role of
surfactant in prevention of mortality due to
Respiratory Distress Syndrome in term neonates and
to assess the complications of surfactant
administration in neonates with RDS. According to
literature, neonatal bradycardia and hypotension may
result from the use of surfactant as oxygen
desaturation has been reported as a side effect of the
medication along with tubal delivery of any
medication being reported as a significant hazard due
to traditional methods of surfactant administration
requiring an endotracheal tube.!’ Transient oxygen
desaturation and bradycardia may be caused by rapid
liquid injection into the lungs, but there are also
serious consequences including severe airway

Pak Armed Forces Med ] 2024; 74(3):822



Early Complications of Surfactant

blockage, pulmonary bleeding, pneumothorax, or
pulmonary hypertension.’? Studies also reported that
preterm babies with RDS who get surfactant treatment
are at an increased risk of developing severe
pulmonary bleeding, which has a high fatality rate.13
Hemorrhage in the lungs has been linked to
substantial ~morbidity and death in  prior
investigations, with fatality rates ranging from 50% to
82%.14 As many as 3.2% of very low birth weight
babies in Taiwan suffered serious pulmonary
bleeding, according to a recent research.'> Bozkaya et
al. found a link between pulmonary bleeding and
premature baby respiratory morbidities including
BPD and extended mechanical ventilation. Infants
with pulmonary bleed have a greater risk of additional
morbidities  including ROP  and  extended
hospitalization.® Refractory hypoxemia, acidosis, and
inappropriate pulmonary hemorrhage, meconium
aspiration syndrome, pneumonia, sepsis, and
congenital diaphragm hernia can cause persistent
pulmonary hypertension, and surfactant therapy has
been proven to be helpful.'” In our study, pulmonary
hemorrhage was noted in 25% cases and in 93.75%
cases of pulmonary hemorrhage the neonate died.

Patients with CPAP failure had a greater death
rate than neonates with CPAP success so, the relative
risk was 251, and a similar pattern was seen for
pulmonary hemorrhage (20.4% vs. 5.3%, relative risk:
2.51). in other words (16.1 % vs. 1.4 % , relative
risk:14.04).18  Surfactant therapy in babies with
pulmonary bleeding, believed to be caused by a patent
ductus arteriosus resulting in a sudden increase in
pulmonary blood flow, has shown some encouraging
outcomes in one study.!® Recent studies have shown
surfactant replacement treatment to be beneficial in
and indicate that it may decrease infant mortality in
low-resource settings. There should be sufficient
personnel, professional capabilities, and infrastructure
to administer surfactant and it should be used in
conjunction with more cost-effective treatments such
as prenatal steroids and early/delivery room CPAP in
order to maximize benefits.1>20 In addition, new
techniques are always being researched and tried in
order to make the surfactant administration process
easier and the procedure itself less invasive.?1-23

However, the adverse effects of surfactant,
bradycardia, hypoxemia, and endotracheal tube
occlusion, may occur during administration in the
immediate aftermath. As a result, pulmonary
compliance experiences significant alterations. After

surfactant treatment, the incidence of Ilung
hemorrhages may rise, although there has not been
any evidence of a rise in the mortality rate associated
with lung hemorrhages as all evidence currently
points to treatment with surfactants lowering the
mortality rate.?* 2>

CONCLUSION

Administration of surfactant in term neonates,
diagnosed with RDS, improved the survival outcomes of
neonates and reduced complications of RDS. Thus, it can be
implemented in neonatal facilities as a supportive treatment
to reduce neonatal mortality.
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