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ABSTRACT

Introduction: Administering surfactant to preterm infants with respiratory distress syndrome
(RDS) using the INSURE method presents advantages over conventional techniques. However,
practical limitations persist concerning personnel and resources.

Objectives: The study aimed to compare clinical outcomes between preterm infants
weighing less than 1,500 grams with RDS, who received surfactant via INSURE versus
conventional methods and to examine the success rate of extubation after surfactant
administration via INSURE.

Research Methodology: This retrospective study involved reviewing medical records of
preterm infants weighing less than 1,500 grams, experiencing RDS, and receiving surfactant
between October 1, 2019, and September 30, 2022. Statistical analysis for main outcomes
included Gaussian regression or Logistic regression models based on data characteristics,
complemented by inverse propensity score weighting adjustments.

Results: Among the 280 eligible infants, 240 had RDS, and 194 (80.8%) received surfactant -
157 (80.9%) via conventional methods and 37 (19.1%) via INSURE. Both groups exhibited no
significant differences in demographics, delivery methods, maternal age, intrapartum antibiotic
prophylaxis, or Intrapartum complications. However, the conventional group displayed lower
birth weight, gestational age, inborn rate, Apgar score, pregnancy-induced hypertension, and
antenatal steroid use. After inverse propensity weighting adjustment, the INSURE group showed
significantly lower rates of severe BPD or mortality (OR 0.39, 95% Cl 0.16-0.96, p=0.041),
ventilator-associated pneumonia (OR 0.26, 95% Cl 0.07 - 0.94, p=0.041), and retinopathy of
prematurity stage 3 or higher (OR 0.10, 95% Cl 0.06 - 0.18, p <0.001) compared to the
conventional group. Successful extubation after surfactant administration in the INSURE group
was observed in 29 cases (78.4%), while success rate in extremely low birth weight infants was
71.4%. In fail extubation group had higher incidence of patent ductus arteriosus (100%, p=0.006)
compared to successful extubation (44.8%).

Conclusion: Administering surfactant via INSURE in a regional hospital setting yields
favorable outcomes for extremely low birth weight preterm infants, reducing significant

complications. Further development is essential to enhance accessibility.
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Univariable Multivariable
Total
o 5 INSURE Conventional
ANYAZNUFIU (n=194) B-Coefficient*
n (%) (n=37) (n = 157) p-value /0dds ratio 95% Cl p-value
n (%) n (%)
sveznansliieiestne 6+ 15(0-85) 1+ 2 (0-70) 7 + 18 (0-85) <0.001 -7.14% -12.54 - (-1.73)  0.010
wela () *
S¥82IaN1519 non 15 + 27 (0-85) 16 + 32 (1-49) 14 + 26 (0-85) 0.172 3.50* -3.14 - 10.14 0.302
invasive ventilator
Gw’
SveIaINsid low flow 7 + 20 (0-77) 8 + 19 (0-77) 6 + 20 (0-52) 0.602 2.60% -2.59 - 7.79 0.327
oxygen (1)’
SyErIaINSIteanday 39 + 50 (0-167) 40 + 34 (2-110) 39 + 52 (0-167) 0.546 -1.04* -13.40 - 11.32 0.869
Wavn ()"
FYYLLIAINITUBY 61 + 39 (0-279) 61 + 29 (2-118) 64 + 42,0 279) 0.501 -2.56* -18.62 - 13.49 0.754
Tsamenuna (Fu)
AsTERTIANAUTIY 153 (81.8) 34 (91.9) 119 (79.3) 0.096 1.38 0.32 - 6.07 0.667
(n=187) (n=150)
ATUNINYIUVBINIA
Pneumothorax 16 (8.2) 1(2.7) 15(9.6) 0.316 0.32 0.03 - 3.57 0.352
Patent ductus arteriosus 139 (71.6) 21 (56.8) 118 (75.2) 0.041 0.67 0.28 - 1.65 0.385
Ventilator associated 27(13.9) 3(8.1) 24 (15.3) 0.305 0.33 0.08 - 1.42 0.137
pneumonia
Retinopathy of prematurity (ROP)
ROP stage 1 13 (6.7) 3(8.1) 10 (6.4)
ROP stage 2 7(3.6) 1(27) 6(3.8)
ROP stage 3 15 (7.7) 0(0.0) 15 (9.6)
ROP (all stage) 35(18.0) 4(10.8) 31(19.7) 0.243 0.85 0.23 -3.07 0.800
ROP stage 3 or treatment 15 (7.7) 0(0.0) 15 (9.6) 0.079 NA NA NA
Bronchopulmonary dysplasia (BPD)
BPD: NIH 2001 definition 0.110 0.92 0.27 - 3.15 0.891
No BPD 36 (18.6) 11(29.7) 25 (15.9)
Mild BPD 40 (20.6) 11(29.7) 29 (18.5)
Moderate BPD 24 (12.4) 4(10.8) 20 (12.7)
Severe BPD 56 (28.9) 9 (24.3) 47 (29.9)
BPD but death 3(1.5) 0(0.0) 3(1.9)
before Severity
diagnosis
Death before BPD 29 (14.9) 2 (5.4) 27 (17.2)
diagnosis
Missing data 6(3.1) 0(0.0) 6 (3.8)
Death or Severe BPD 88 (45.4) 11 (29.7) 77 (51.0) 0.027 0.63 0.25 - 1.57 0.322
BPD: NICHD 2018 definition 0.255 1.05 0.43 - 2.62 0.908
No BPD 66 (34.0) 16 (43.2) 50 (31.8)
BPD grade | 26 (13.4) 7(18.9) 19 (12.1)
BPD grade I 42 (21.6) 7(18.9) 35 (22.3)
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Comparative analysis of clinical outcomes in very low birth weight infants with

respiratory distress syndrome: surfactant replacement using INSURE technique versus

conventional method at Nakornping Hospital

AT 2 HASNSLATANTUNTNTBUVBINITNIASU surfactantds INSURE iU conventional (#a)

Univariable Multivariable
Total
o X INSURE Conventional
anwaMzNUgIY (n=194) B-Coefficient*
(n=37) (n =157) p-value 95% ClI p-value
n (%) /0dds ratio
n (%) n (%)
BPD grade Il 12 (6.2) 127 11 (7.0)
BPD grade llla 0(0.0) 0(0.0) 0(0.0)
Death before BPD 30 (15.5) 2(5.4) 28(17.8)
diagnosis
GA > 32 wk 12 (6.2) 4(10.8) 8(5.1)
Missing data 6(3.1) 0(0.0) 6 (3.8)
Death or BPD grade IHII 84 (43.3) 10 (30.3) 74 (51.7) 0.033 0.72 0.28 - 1.89 0.510
Intraventricular hemorrhage (IVH)
Any grade 83 (42.8) 13 (35.1) 70 (44.6) 0.357 0.59 0.25 - 1.40 0.232
Stage 3 or more 15(7.7) 2(5.4) 13 (8.3) 0.740 0.66 0.10 - 4.65 0.681
Periventricular 7(4.5) 0(0.0) 7(5.8) 0.347 NA NA
leukomalacia (PVL)™
Proven Neonatal sepsis 27(13.9) 4(10.8) 23 (14.6) 0.792 1.00 0.27 - 3.77 0.999

’ median=IQR (min-max)

# s 40 e lallgvin 2 screening (Total: n = 154, INSURE: n = 33, conventional: n = 121)

A15199 3 NAGNSHALNITWNTNGBUVRINIINEASU surfactantds INSURE fiu conventional 118

adjusted ¢1¢ inverse propensity weighting

é’nwmzﬁug'm B-Coefficient*/ Odds ratio 95% ClI p-value

svaznanmsidiedesthomela -8.42% -11.87 - (-4.98)  <0.001
S¥82a1n1314 non invasive ventilator 1.90* -3.80 - 7.60 0.514
szozaINsldendiay 3.46* -2.79 - 9.70 0.278
SrezaINTUsUlsImeIUIa (length of stay) -3.07% -14.16 - 8.02 0.588
nssenTInnautnu 2.26 0.55-9.22 0.257
AzuNsNgouvamn
Pneumothorax 0.27 0.03-2.14 0.213
Patent ductus arteriosus (PDA) 0.61 0.25-1.48 0.273
Ventilator associated pneumonia (VAP) 0.26 0.07 - 0.94 0.041
Retinopathy of prematurity (ROP) Any stage 0.91 0.27 - 3.05 0.880
Retinopathy of prematurity (ROP) Stage 3 or more 0.10 0.06 - 0.18 <0.001
Bronchopulmonary dysplasia (BPD)

BPD: NIH 2001 definition

Any stage 0.82 0.31-2.17 0.686

Death or Severe BPD 0.39 0.16 - 0.96 0.041

BPD: NICHD 2018 definition

Any grade 0.70 0.29-1.72 0.438

Death or BPD grade II-lll 0.42 0.17-1.08 0.072
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MSUS U UNAANENNARTNTENINNSIASU surfactant #3838 INSURE AU3S conventional Tu

manwminLsniAailaendn 1500 A5y N8N respiratory  distress  syndrome  Tulsanenuia

YATNIA

AN5199 3 NAGNSHALNIITWNTNTBUVDINITN AU

surfactant3s INSURE U conventional Lﬁa

adjusted ¢ inverse propensity weighting (si®)

ANWENUFIU B-Coefficient*/ Odds ratio 95% Cl p-value
Intraventricular hemorrhage (IVH)
Any grade 0.49 0.21-1.14 0.099
Stage 3 or more 0.55 0.11 - 2.69 0.461
Periventricular leukomalacia (PVL) 0.38 0.10 - 1.35 0.133
Proven Neonatal sepsis 1.45 0.39 - 5.40 0.579

Tunsniilisu sufactant WU INSURE
37 5w Slvsnilasunslaviedaomelaln
el 72 Srlumdsannsaeaviedismela
8 578 8m571 extubation failure Anlusavay
21.6 lainupnuuana e wiitdAgyeeia
vosinuziiuguvesmaniinenvietismela
dSanaznsniineavietasmelalidnde us

wuiinnsunsndau lawn n1g PDA wag
vAP  Tunguuesmsniinenviedaemelalsl
dufagenimisniinenviotasmeladuie
ag19liedAgyYN19ada (pvalue 0.006 waz
0.007 M1UFIAV) LATENTINITTONTINYDI
msnisassnguLAneaTuagedifud g
affuiu (pvalue 0.007) (31471 4)

A3 4 AnunEiugIu HadnswasnMsunINdeusEinengunIsnlasu surfactant 35 INSURE

| 1 o @ 1o &
noavietismeladisaazludnse

INSURE
5nwmzﬁu§’m NaAWSLAZAN2TUNINToU Success (n =29)  Failure (n =8) p value
n (%) n (%)
LAY 14 (48.3) 6 (75.0) 0.246
®/N13ARDA 0.331
Normal delivery 15 (51.7) 2 (25.0)
Cesarean section 13 (44.8) 5(62.5)
Vacuum extraction or Forceps extraction 1(3.4) 1(12.5)
anudiia 0.198
Inborn 27 (93.1) 6 (75.0)
Outborn 2(6.9) 2(25.0)
Yuiusniiia (n330) 0.631
< 1,000 5(17.2) 2 (25.0)
1,000-1,499 24 (82.8) 6 (75.0)
mean+SD 1,189 + 204 1,111 + 165 0.323
21gasIa (§uav) 0.372
< 28 3(10.3) 2 (25.0)
28-29"" 13 (44.8) 5 (62.5)
30-31"° 9(31.0) 1(12.5)
> 32 4 (13.8) 0(0.0)
mean+SD 29"+ 17 281" o084
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Comparative analysis of clinical outcomes in very low birth weight infants with

respiratory distress syndrome: surfactant replacement using INSURE technique versus

conventional method at Nakornping Hospital

M13NN 4 FNYETIUGIU NAENSULATNTITUNINTRUTEIINNGUMINIATU surfactant 35 INSURE

1 1 o & 1o & 1
penviotiemeladsawazlidsa (fe)

INSURE
Snuariugiu wednsuazanzunsndau Success (n =29)  Failure (n =8) p value
n (%) n (%)
Apgar score
Wi a1 63+18 68+ 17 0.531
i i s 81x13 79+14 0719
Wil 710 8.6+ 09 81+14 0.240
A151A3U Antenatal steroid 0.392
Taileisuen 1(3.4) 1(12.5)
Partial course 14 (48.3) 5(62.5)
Complete course 14 (48.3) 2(25.0)
n15lA5U intrapartum antibiotic prophylaxis 0.413
Talleisuen 15 (51.7) 6 (75.0)
165081 < 4 hr nounaen 4(13.8) 0(0.0)
165081 > 4 hr nounaen 10 (34.5) 2(25.0)
Maternal complications
Pregnancy induce hypertension 11 (37.9) 2(25.0) 0.685
Diabetic mother 1(3.4) 0(0.0) 1.000
Intrapartum complications
Placenta previa/ Abnormal vaginal bleeding 0 (0.00) 1(12.5) 0.216
Chorioamnionitis 1(3.4) 1(12.5) 0.390
Prolonged rupture of membrane 4(13.8) 0(0.0) 0.557
Fetal non reassuring 3(10.3) 1(12.5) 1.000
21811301 (@) Maternal age at delivery (year) ’ 296 + 7.0 288+ 6.9 0.757
Surfactant dose (me/kg) 154 + 41 176 + 43 0.237
svavhansiiedestiomela (u) 1+ 1(0-1) 8.5+ 15(2-70)  <0.001
seug191151d non invasive ventilator (Yu) 18 +32(1-49)  14+28(1-47) 0592
svzan1sle low flow oxygen (1) 8 + 18 (0-77) 7+27(0-31)  0.809
svezmnsidoonBauioun (Fu) 33 +34(2-105) 51 +34(3-110) 0.366
syuzaINTTUoUlsweIua (Ju) (length of stay) 52 +27(32-118) 68 +45(2-110) 0.398
nsseRTIanautnuy 29 (100.0) 5(62.5) 0.007
ANZUNINGOUVDINITA
Pneumothorax 0(0.0) 1(12.5) 0.216
Patent ductus arteriosus (PDA) 13 (44.8) 8(100.0) 0.006
Ventilator associated pneumonia (VAP) 0(0.0) 3(37.5) 0.007
Retinopathy of prematurity (ROP) 3(10.3) 1(12.5) 1.000
Stage 1 2(6.9) 1(12.5)
Stage 2 1(3.4) 0(0.0)
Journal of Nakornping Hospital 2024 Vol.15 No.1 14



MsSEuTiBURaa NS MePATtNgEiansins U surfactant 928735 INSURE AU conventional Tu

msnmdnusniAntosnin 1500 nsu N3AME respiratory distress syndrome  Tulsanenuia

YATNIA

A5 4 SnunEiugIu HadnswasN TIEUNINdauIEINNgUNSNIASU surfactant 35 INSURE

paaviateeladisanaslidisa (a)

INSURE
é’nwmzﬁugw NAAWSLATATUNINTaU Success (n = 29)  Failure (n =8) p value
n (%) n (%)
Bronchopulmonary dysplasia (BPD)
BPD: NIH 2001 definition
Any stage 18 (62.1) 8(100.0) 0.076
Death or Severe BPD 6 (20.7) 5(62.5) 0.035
BPD: NICHD 2018 definition
Any grade 16 (55.2) 5(62.5) 1.000
Death or BPD grade II-lll 5(20.0) 5(62.5) 0.036
Intraventricular hemorrhage (IVH)
Any grade 10 (34.5) 3(37.5) 1.000
Stage 3 or more 1(3.4) 1(12.5) 0.390
Periventricular leukomalacia (PVL) 2(6.9) 2(25.0) 0.198
Proven neonatal sepsis 2(6.9) 2(25.0) 0.198

* mean+SD

** median+IQR (min-max)

2AUTIUNANTTITY

MsnusnARdiTnTesnin 1,500 ndal
Tunsnundl Tensnssendin fovay 81.8
FatloanindnssentinlunisAnwineunii
yadlsamgrunauasied o lul 2559-2562 i
Yovay 89.6 \flaaanlddnmsnnguitonnis
suusetfos lou ymeniilaidu RDS viomsndl
Uu RDS ualdguussausadlasu surfactant
sonlunmsine dewSsudisutunsine
Pndidedulszndlng v Tafan fusTa
Tsmenunagessiil ' wuirdlsnsinissendin
Indieaiuil Sovar 81.9 uenaniaisegu
Yassraznaueulsmenuia 61 U wnnn
Aadedin’” Tl 2559256271 39.6 Ju e
TumsAnenilddmnasternaueulsmenuia
Tnetusissegaueululsmeuauasies
warsreziIauaulTIneUIAYUIUAY Ty
nsdlfiguaelasunisdedenduludnuised
lsaneunayuYy

A RDS Wunneiinudes Seieuay 857
YoIMINUSIIARRaUAMUaRLWnTeenn
1,500 nsu msndulvelulsswenuiaunsieg
19SUn1sSNWIR18E15aALSIRRT (surfactant)
Fadunisdnvmuninsgiu” udusinaed
MANFIUNWNITWNNE 31713 surfactant ¢ae
33 INSURE 91wanaudasnisidiadesdas
mela LLazﬂ'nm’faqmﬁaan%wuﬁmsg 28 U
Iogafituddn uwinuiinsi surfactant
WUU INSURE Tulsewenunauasiien diiigs
Sovay 19.1 uavdl extubation faillure Seway
216 WlafsuiumsAinuwesesdl Ussngings
Tsangurasings™” wuiniinisli surfactant
WUy INSURE gefieSesag 47.6 extubation
failure Souay 2.4 %qawmﬁmf\nﬂmwmmﬂ@m
YINguUN1INNaYN INSURE lTun1s@nuwives
lsangunainga fvinusniAads 1,600
AU gqmfﬂ,uﬂﬁﬁﬂmﬁﬁmiﬂ‘ﬁwmﬁmﬁﬂ
e 1,500 N3
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Comparative analysis of clinical outcomes in very low birth weight infants with

respiratory distress syndrome: surfactant replacement using INSURE technique versus

conventional method at Nakornping Hospital

'
] '

Tunisdnwriinuintadeiidinas
A1sLaenly sufactant @835 INSURE
(Pretreatment factor) flegwanetade uidade
fansaluimwise fe UsziRnisnaen
WU inbomn &eazvlimasnlasu surfactant
l§sansmdsnasn wazn1siiuasailesu
Antenatal corticosteroid ATURBUAREA B9
A Sovar 29.4 dauniMsAnyIveInIay
Wus Aaulams s umssuassidune 9
1NITUsEIRMSIASU Antenatal corticosteroid
AsUnouAren $ouay 46.6 Toyaiuansli
iudodrinvesauldfioglufiuiivinglng
Auldy@nus wazauldnisfainuseine
wiewtu Sadugaiimsldsunsiamudly
foly

msnusninteuiuuafivminiesnin
1,500 n3u lumsAnwil fgoAnisaives
BPD wfinjuusesosay 28.9 (M1 NIH 2001
definition) BPD grade > 2 $oway 27.8 (n1u
NICHD 2018 definition) IVH grade 3-4
Yovay 7.7 VAP $evaz 13.9 daganindeya
yoaUszmelng (ThaiNy)' " Tugraiieriu
($oway 16.9, 18.7, 5.6 WAy 10.2 MUAIRNU)
uifigiAn1saiues ROP stage 3 o ROP 7
fealasun1ssne Sesay 7.7 TndlAgany
Yoyavauszinalny (ThaiNy)' " fi¥esay
7.1 nanafivihl#dnsinisiia BPD voq
Tsmeuiaunsiied gandAadedeyavos
Uszinelng mf\wﬁmmﬂﬁugmﬁﬂwﬁﬁ
Jadrinlunisunsuusnns vinlalalasu

oe

Antenatal corticosteroid nouAaEN Lay
Sruawiesfisatalulsaneruiauasiian
Wlildannsasuauldammununsenasnly
Tssneuiale lsangnutaguyuvateuisly
Janimealuadalad surfactant wazsodly
LatdsdIuIundl 2 $2lue Fevialdiae

Fratra1munzanlunisley surfactant
iam‘ﬁﬂmmimﬁmwamad non invasive
ventilator waz oxygen blender #l4lugas
weaninglulsswgrunauasisrvinliaulunes
l95usandiau FiO, 100% finanon1sidane
BPD WarAI1UTULII U89 BPD Fannau

nadnEueIN TSN Tilaannds INSURE Tu
n15AnwIde19lanuAI I LLANA19YD
SEULLIANTITUOULTINGIUIE UAGINITDAN
szpzansieseaemele uazdmaliil
NSEETINVIOINANTIE BPD S¥AUTULTS
§n51n154in VAP LA ROP dausiszesd 3 Tu
U anasdonndasiuiseneuntd Y wag
NUINNNMITHNINTDU LU BPD, PDA, IVH,
PVL Weeninlunga INSURE (Odds ratio <1)
wioradlaifideddynsada esaniinga
fedtey Juinlin1sAnwd power ld
NG

n13Angu INSURE finenvied 159 Tu
MsAnwT Tumtineas Ussana 1,200 3
(1,189+204) way 81y ATTALRAET 30
FUanv (297°417%) ustimsAnwniiaslainu
AINLANA19TEnI19dasefiaz i ldiAn
extubation failure uAsHIIN5LAR PDA 7
wanenseeafitudfyneadseninamsni
neavieda wazlidusa enaduannd
d1AY8IN13 extubation failure wWs1¢ PDA
Wunneiidneziinludlaiiusnvesdin
Taglamzlutaseny 48-72 Halus” n1sh
5559017 PDA Wiion155nw1ag19590159
sufansAiladednsinisiiansimavann
wwealimunzan Unastieantyninisnon
validuSala aenndaaiunsdnwives Faten
Awaysheh” finu31aaud s onisiia
INSURE failure A@ 918A53A18NT1 28
FUan9i, dantinidesnda 1,000 ndu, low
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MIUSBUTEURAaNSNIAATNTERINNSIASU surfactant @875 INSURE AU38 conventional Tu
msnmdnusniAntosnin 1500 nsu N3AME respiratory distress syndrome  Tulsanenuia

YATNIA

Apgar score kagn1Edn TIuienN1TITadY
PDA uaz IVH 1A570157 azansmnsinisaen
violddSald uazandesiindinisanuill
yualszansfilifissne fazdasisaia
auLanatsvesesefidinananisiiin
extubation failure lumsnitlasu surfactant
#1875 INSURE 39a25v11n15Anwsesanly
puAnsaly
dewssuitsutunisdne 22 Ty
nsUsena nsAnuntiduiieenisdnenfiu
doyalumsnngudn 4 ity iesandsl
finnsAnwrsulutszinalne Avinasiiu
foya n19%1 INSURE Tumsnitiniinties
7171 1,500 n5u luuSunveslsangiuia
a15154Y uregalsiniunisdnuail
annsalfidudoyafiugrulunisiamuinis
@LLamsﬂﬁmﬁﬂﬂaandw 1,500 nSuv09
Tsangrvrauasien wasdeiuseloaulunig
fnszuuiaTetnalsmenuIarusy 91V
JaninlndlAes lnawauIsEUUNISEISI9IN

L@NE15D1999

lsangruraguyu Iidnfensli surfactant
2819ULUUNEFUINNLTINYIVIAULVBLAY
ausanenvietiemelalaiswazvasade
Wiaiusmmnnssentin wazannmeusndon
ayUnauazdalauauue

M3 surfactant 912875 INSURE TuuSun
yoddsanenurauasiesd aunsalinadnsi
wimsnlunisanszeziaainisldadesdae
mela wazann1sidedinuiolinn1ay BPD
SIS TR INITAN VAP uaz
ROP dawsszesd 3 FulU Tngmsnimuiin
usntAnUsELnn 1,000 - 1,200 3 Fuly
uay agAsad faud 29 - 30 dUnsiilenia
agUszavanudnsalunisaenviedienela
FafulentalunisWalurwulinig
Asl9 surfactant #2833 INSURE Tuwnsndi
Panifniesnin 1,500 ndu Tulseneuna
uAsied ieldnisniidnsinissending
a9y uaziinunmdiniingusely
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