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Predictive model using baseline characteristics at birth for INtubation-SURfactant-Extubation (INSURE) failure in

preterm with respiratory distress syndrome

Arunee Prapruettrong

Department of Pediatrics, Phatthalung Hospital

Abstract

Background: The use of surfactant via INSURE (INtubation-Surfactant-Extubation) methods is widely employed for the
treatment of respiratory distress syndrome (RDS) in preterm infants to reduce complications associated with invasive
mechanical ventilation. However, if INSURE is unsuccessful, defined as requiring reintubation within 72 hours after
extubation, mortality rates and rates of bronchopulmonary dysplasia increase significantly.

Objective: To develop predictive scores from baseline characteristics at birth of preterm for predicting INSURE failure.
Design, Setting, and Participants: Prognostic prediction research utilizing a retrospective observation design from 1
January 2018, to 31 December 2022, in preterm infants born before 34 weeks gestational age with RDS treated with
INSURE at Phatthalung hospital, Thailand.

Methods: Retrospective data from medical records on infants and maternal characteristics associated with INSURE failure
were use to develop a prediction score for INSURE failure using multivariable logistic regression, with risk scores derived
from coefficients of variable in the equation.

Results: A total of 159 patients were included in the study and followed until discharge, with 26 patients (16.4%)
experiencing INSURE failure. Four variables predicted INSURE failure including: 1. Maternal gestaional age, 2. Birth
weight of the infants, 3. Apgar score at 1 minute, and 4. Severity of RDS in infants (with scores >16 increase the risk by 6-
fold). Overall, a score >16 had a sensitivity of 80.8%, specificity of 87.2%, and AuROC of 0.86, 95%CI (0.77-0.96).
Conclusions: Creating a prediction score for INSURE failure in crucial in identifying the risks associated with this
approach for treating RDS in preterm infants. This score can aid medical teams in selecting the most appropriate treatment
for each infant.
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v b2
A1919N 1 5ﬂym$ﬁugmmm%ga (baseline characteristics)

Variables INSURE- INSURE- OR p value AuROC

failure success

26 (16.3%) 133 (83.7%)

Demographics infants

Male sex, N (%) 15 (57.7) 11 (42.3) 1.12 0.793 0.51(0.41-0.62)
GA, mean (SD) 29.2(1.9) 31.6(1.8) 0.52 <0.001 0.18 (0.08-0.28)
BW, g, mean (SD) 1211 (387) 1589 (300) 0.99 <0.001 0.21 (0.09-0.33)
Apgar score at 1 minute, 6.2 (2.5) 7.5(1.4) 0.72 0.003 0.37 (0.25-0.49)
mean (SD)

Apgar score at 5 minute, 7.5(2.0) 8.6(1.2) 0.67 0.003 0.34 (0.23-0.45)
mean (SD)

Demographics mother

Maternal age, year, mean 30.5 (6.0) 29.7 (7.4) 1.01 0.647 0.53 (0.42-0.64)
(SD)

Cesarean delivery, N (%) 18 (69.2) 93 (69.9) 0.93 0.855 0.50 (0.40-0.60)
Primiparous 7(26.9) 39 (29.3) 1.12 0.805 0.51 (0.42-0.61)
Twin , N (%) 2(7.7) 31(23.3) 0.27 0.090 0.42 (0.36-0.49)
ANC, N (%) 24 (92.3) 128 (96.2) 2.13 0.381 0.52 (0.46-0.57)

Antenatal steroid use, N (%)

None or any dose, 13(50), 91 (68.4), 42 2.16 0..075 0.59 (0.48-0.69)
Complete dose 13(50) (31.6)
Premature rupture of 5(19.2) 14 (10.5) 2.02 0.218 0.54 (0.46-0.63)

membrane (PROM), N(%)

Pregnancy induce 8 (30.7) 21 (15.8) 2.37 0.076 0.58 (0.48-0.67)
hypertension, N (%)
Gestational diabestes 4(15.4) 20 (15.0) 1.03 0.964 0.50 (0.42-0.58)

mellitus, N (%)

Pre-extubation

Severe RDS, N (%) 9(34.6) 9(6.8) 7.29 <0.001 0.64 (0.54-0.73)
Ventilator mode 0.73 0.299 0.44 (0.33-0.55)
HFOV, no. (%) 6(23.0) 22 (16.5)
CMV, no. (%) 13 (54.2) 63 (47.3)
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Pre-extubation

Non-invasive ventilator, N 7 (25) 48 (36.0)

(%)

FiO2, mean (SD) 42.0(13.9)  40.1(13.2) 1.01 0.507 0.54 (0.42-0.66)
Hemoglobin, mean (SD) 15.6 (2.2) 16.4 (2.3) 0.82 0.063 0.38 (0.27-0.49)
pH, mean (SD) 7.31(0.1) 7.33(0.1) 0.81 0.493 0.48 (0.36-0.59)
pCO2, mmHg, mean (SD) 45.7(154) 444 (12.0) 1.00 0.806 0.54 (0.40-0.67)
Aminophylline prophylaxis, 6 (66.7) 3(33.3) 13.00 0.001 0.60 (0.52-0.69)
N (%)

Post-extubation

Non-invasive mode 0.49 0.018 0.36 (0.26-0.46)
Nasal-HFOV 6(23.1) 22 (16.5)
nCPAP 13 (50.0) 63 (47.4)
Variables INSURE- INSURE- OR p value AuROC
failure success

26 (16.3%) 133 (83.7%)

HFNC 7 (26.9) 48 (36.1)

FiO2, %, mean (SD) 31.9(9.7) 35.5(10.3) 0.95 0.110 0.37 (0.26-0.49)
pH, mean (SD) 7.37 (0.1) 7.36 (0.1) 2398 0.289 0.55(0.41-0.69)
pCo2, mmHg, mean (SD) 38 (15.4) 42.3 (8.8) 0.96 0.053 0.37 (0.22-0.51)
Ventilator days, mean (SD) 6.3 (8.6) 0.17 (1.7) 471 <0.001 0.95 (0.89-1.00)
Non-invasive ventilator 16.8 (16.4) 5.9 (6.5) 1.09 <0.001 0.72 (0.59-0.85)

days, mean (SD)
Oxygen use days, 35.5(25.8) 13.3(14.9) 1.05 <0.001 0.77 (0.67-0.88)

mean (SD)

GA, gestational age; SD, standard deviation, BW, birth weight; ANC, antenatal care; RDS, respiratory distress syndrome;
HFOV, high frequency ventilation; CMV, conventional mechanical ventilation; FiO,, fraction of inspired oxygen; pCo,,

partial pressure of carbon dioxide.
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n3earenelateunazndneanesieniols YSuamsldeendiou naden (blood gas) N liuanaeiumy
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u, p <0.001) lungu INSURE liidhi3aunniinguil INSURE d159

713199 2 Multivariable clinical predictors nan 79 95% CI, logistic regression beta coefficient (B) and assigned item

Score

Predictors OR 95% CI p value B Score

Birth weight (g)

<1,000 3.6 1.24-6.04 0.003 2.98 31.5
1,001-1,250 1.2 -0.07-2.48 0.065 1.85 10.5

>1,251 1.0 reference - - 0

Gestational age (weeks)

<30 1.4 -0.09-3.01 0.066 1.84 12.5
30.1-32 0.5 -1.12-2.20 0.524 0.64 4.5
>32.1 1.0 reference - - 0

Apgar score 1 min

<3 1.4 -1.07-4.01 0.257 1.13 12.5
4-5 0.11 -1.49-1.72 0.888 0.14 1
>6 1.0 reference - - 0

RDS severity
severe 2.1 0.75-3.46 0.002 3.05 18

moderate 1.0 reference - - 0

OR, odds ratio; CI, confidence interval; RDS, respiratory distress syndrome
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