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ABSTRACT

Purpose: To compare respiratory outcomes between less invasive surfactant admi-
nistration (LISA) and the intubation-surfactant-extubation (INSURE) technique in
premature infants with respiratory distress syndrome (RDS).

Methods: We performed a retrospective medical chart review for 75 premature in-
fants who were born at a gestational age (GA) of <34 weeks (between January 2017
and December 2019) and developed RDS after birth. Data on the demographic and
outcome variables, including respiratory outcomes, were collected and compared
between the infants who received LISA and those who received INSURE as a rescue
therapy for RDS.

Results: No signifcant differences in GA, birth weight, and other demographic
characteristics were found between the LISA and INSURE groups (GA: 28.7 weeks vs.
28.8 weeks, P=0.449; birth weight: 1,236 g vs. 1,124 g, P=0.714). At the delivery room,
although the infants showed no significant difference in positive pressure ventilation
rate after birth, the LISA group showed a higher rate of continuous positive airway
pressure application than the INSURE group. The infants in the LISA group presented
a higher risk of requiring multiple doses of surfactant for RDS than the infants in
the INSURE group (57% vs. 17.5%, P=0.001). However, the duration of invasive and/
or noninvasive respiratory support and incidence of bronchopulmonary dysplasia
showed no signifciant difference between the two groups.

Conclusion: In the present study, no significant differences in the incidence of in-
hospital respiratory outcomes such as bronchopulmonary dysplasia were found
between the LISA and INSURE groups. These results suggest that LISA can be an
alternative therapeutic option for treating RDS to avoid intubation and mechanical
ventilation in premature infants.
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Table 1. Patients’ Demographic Characteristics
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Characteristic LISA (n=35) INSURE (n=40) Total (n=75) P-value
Gestational age (wk) 28.7+2.1 28.8+1.8 28.8+1.9 0.499
Singleton 16 (45.7) 23 (57.5) 39 (52.0) 0.308
Male sex 21 (60.0) 26 (65.0) 47 (62.6) 0.655
C/sec 31(88.5) 34(85.0) 65 (86.6) 0.742
Birth weight (g) 1,236.6+482.0 1,124.3£198.0 1,176.7+361.3 0.714
SGA 5(14.2) 8(20.0) 13(17.3) 0.514
1 min Apgar score 6.5+1.5 6.7£1.6 6.6+1.6 0.303
5 min Apgar score 8.3+0.9 8.58+0.9 8.4+0.9 0.109
Chorioamnionitis 9(25.7) 14(35.9) 23 (31.0) 0.344
Maternal GDM 0(0.0) 3(7.5) 3 (4.0) 0.243
PROM 6(17.1) 5(12.5) 11(14.6) 0.570
Maternal HTN 9(25.7) 8(20.0) 17 (22.6) 0.555
Antenatal steroid 34(97.1) 40 (100.0) 74 (98.6) 0.466
Antenatal Mg 8(22.8) 11(27.5) 19 (25.3) 0.644

Values are expressed as meantstandard deviation or number (%).

Abbreviations: LISA, less invasive surfactant administration; INSURE, INtubation SURfactant Extubation; C/sec, cesarean section; SGA, small for
gestational age; GDM, gestational diabetes mellitus; PROM, premature rupture of membranes; HTN, hypertension; Mg, magnesium sulfate.



Hye Seon Kim, et al.

neonatal

102 1154 in Preterm Infants medc 11( 1me
Table 2. Resuscitation at the Delivery Room and Respiratory Management between the LISA and INSURE Groups
Variable LISA (n=35) INSURE (n=40) Total (n=75) P-value
Resuscitation at delivery room
PPV at birth 23 (65.7) 22 (55.0) 45(60.0) 0.344
Primary stabilization with CPAP 17 (48.5) 10 (25.0) 27 (36.0) 0.033
02 apply in the delivery room 32(91.4) 34(85.0) 66 (88.0) 0.489
Respiratory support
Age (min of life) at 1st surfactant 156.4+481.9 168.6+£317.2 162.9£399.7 0.255
Need for >1 dose of surfactant 20(57.1) 7(17.5) 27 (36.0) 0.001
IMV during first 3 d 7(20.0) 11(27.5) 18(24.0) 0.702
IMV anytime 11(31.4) 18 (55.0) 29 (38.6) 0.228
IMV duration (d) 4.9+10.2 5.2+11.3 5.1+10.7 0.240
NIMV (CPAP or HF) duration (d) 17.4£17.6 21.5+23.2 19.6+20.7 0.647
Nasal Oz duration (d) 8.7+14.9 9.4+16.7 9.1+15.8 0.309

Values are expressed as number (%) or meansstandard deviation.

Abbreviations: LISA, less invasive surfactant administration; INSURE, INtubation SURfactant Extubation; PPV, positive pressure ventilation; CPAP,
continuous positive airway pressure; IMV, invasive mechanical ventilation; NIMV, noninvasive mechanical ventilation; HE high flow.

Table 3. Pulmonary and Neonatal Outcomes in the LISA and INSURE Groups

Variable LISA (n=35) INSURE (n=40) Total (n=75) P-value

Respiratory outcomes
Moderate to severe BPD 7(21.2) 7(18.4) 14(19.7) 0.768
Pulmonary hemorrhage 0 3(7.5) 3(4.0) 0.243
Pneumothorax 1(2.8) 2(5.0) 3(4.0) 1.000
Pulmonary hypertension 0 6(15.0) 6(8.0) 0.027

Neonatal mortality and morbidities
Mortality during hospitalization 2(5.7) 2(5.0) 4(5.3) 1.000
Hospital stay (d) 69.3+35.1 75.8+48.9 72.8142.8 0.932
IVH (>Grade 3) 1(2.8) 4(10.0) 5 (6.6) 0.363
PVL 0 1(2.5) 1(1.3) 1.000
ROP (laser Op) 2(11.7) 1(6.2) 3(9.0) 1.000
NEC (stage 2) 2(5.7) 2(5.0) 4(5.3) 1.000
SIP 0 1(2.5) 1(1.3) 1.000
Sepsis 2(5.7) 3(7.5) 5 (6.6) 1.000

Values are expressed as number (%) or meantstandard deviation.

Abbreviations: LISA, less invasive surfactant administration; INSURE, INtubation SURfactant Extubation; BPD, bronchopulmonary dysplasia; IVH,
intraventricular hemorrhage; PVL, periventricular leukomalacia; ROP, retinopathy of prematurity; Op, operation; NEC, necrotizing enterocolitis;

SIP, spontaneous intestinal perforation.
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