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Abstract

Background: Persistent pulmonary hypertension (PPHN) significantly contributes to morbidity and mortality
in the newborn. There is evidence of surfactant deficiency in severe lung diseases that lead to PPHN.
Surfactant therapy would decrease the risk of death in neonates with lung parenchymal disease-induced
persistent pulmonary hypertension of the newborn.

Objective: To evaluate the treatment outcomes of surfactant therapy in neonates with lung parenchymal
disease-induced persistent pulmonary hypertension of the newborn and to determine its association with the
mortality

Method: A retrospective study was conducted in neonates born = 34 weeks gestation with lung parenchymal
disease-induced moderate to severe persistent pulmonary hypertension of the newborn (oxygenation index >
15) between 1 October 2018 and 30 April 2025. Infants were categorized into surfactant and control groups.
The primary outcome was the mortality rate. Chi-square tests and three binary logistic regression models were
used.

Result: There were 84 infants in each group. Mortality rate was lower in the surfactant group than in the
control group (26.2% vs. 53.6%, p value <0.001). In crude analysis, surfactant therapy was associated with
reduced odds of death (OR = 0.31, 95% CI 0.16-0.59, p value < 0.001). After adjustment for gestational age,
initial oxygenation index, age at diagnosis, and outborn status, surfactant remained independently associated
with lower mortality rate (adjusted OR = 0.21, 95% CI 0.10-0.45, p value <0.001). The association persisted
after additional adjustment for primary diagnosis (adjusted OR = 0.23, 95% CI 0.10-0.50, p value <0.001).
Conclusion: Neonate with moderate to severe PPHN, exogenous surfactant therapy was significantly
associated with lower mortality. Prospective studies with standardized treatment protocols are warranted.
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[ Y [ Y
U (Fo8AZ) U (Fo8A)
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4 o o
91gAT37 (mean + SD) (d1/A11) 373+ 1.6 38.1+1.5 <0.001
UINUALTNNA (mean + SD) (NSN) | 2954 + 467 2991 + 432 0.591
IWABY 60 (71.4) 55 (65.5) 0.406
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Variable Surfactant group Control group p value
N Gewaz) N Gewaz)
n=384 n =84

AU APGAR ‘ﬁ@Tq 5 U7 median | 10 (1-10) 10 (4-10) 0.362
(range)
Hidanana 60 (71.4) 57 (67.9) 0.615
Appropriate for gestational age 72 (85.7) 72 (85.7) 0.470
Outborn 48 (57.1) 44 (52.4) 0.535
©19U99115A1 (mean + SD) (1) 289+6.4 284+64 0.794
la5unmpssesanounaa 14 (16.7) 7(8.3) 0.10
Prolonged rupture of membrane 13 (15%) 13 (15%) 1.000
Chorioamnionitis 1 (1%) 0 (0%) 1.000
Diabetes Mellitus 10(11.9) 8(9.5) 0.618
Hypertension 6(7.1) 9(10.7) 0.417
Primary diagnosis n (%) n (%) 0.001

- Respiratory distress 13 (15.5) 0 (0)

syndrome
- Congenital pneumonia 52(61.9) 61 (72.6)
- Meconium aspiration 19 (22.6) 23 (27.4)
syndrome

0197 185N 1537958 moderate to | 30.6 +20.6 29.8+18.3 0.976
severe PPHN* (mean + SD) (hour)
Oxygenation index (OI) 45NININY | 26.6 + 9.6 26.1 +13.7 0.052

(mean £ SD)

*PPHN: persistent pulmonary hypertension of the newborn
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<0.001) M310vi18laa0195 0958410 9 AAUD G (high frequency oscillatory ventilation; HFOV)
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.. . . ] J Y 1 A Aq Y A 1 AY Yo
nitric oxide; iNO) liiana iy AundeszeznaInlansessioniels szozna1 a5y oxygen Hazns

uouTsaneuna liuanaianu

Y [ v J aa a
ﬂ151\3ﬁ 2 MITNHUWASHAANTNINAAUNUDINITNUININA

Variable Surfactant group Control group p value
v Gowaz) v Gowaz)
n =84 n=84
M3LTBIN 22(26.2) 45 (53.6) <0.001
HFOV* use 75 (89.3) 61 (72.6) 0.006
iNOT use 55 (65.5) 56 (66.7) 0.871
Inotropic drug(s) 0.052
1 drug 2(2.4) 1(1.2)
2 drugs 14 (16.7) 11 (13.1)
3 drugs 34 (41.7) 31 (36.9)
>3 drugs 30 (35.7) 41 (48.8)
Pulmonary vasodilator drug(s) 0.991
1 drug 10(11.9) 11(13.1)
2 drugs 17 (20.2) 29 (34.5)
3 drugs 31 (36.9) 19 (22.6)
> 3 drugs 21 (25) 25(29.8)
szoznaildnedaeniely 12.1+7.6 13.2+11.8 0.757
(mean + SD) (31)
S iudaeainsestae 11.1+£9.1 56+7.5 <0.001

I Y =® a A Aa
Wﬁﬂ"l'iiﬂ‘]&lWﬂ'JElﬁWiﬁﬂLL’i\‘lﬁ\'iW’ﬂu‘l/niﬂL!iﬂLﬂﬂVlllIiﬂV]N‘]J’t‘)ﬂ"l 151



TuT59me111a (mean + SD)

(W)

Variable Surfactant group Control group p value
o Y o Y
UIU (5081a%) UIU (5081a%)
n =84 n=84
11819 (mean + SD) (31)
syeza 1dsueengioy 183+11.5 18.5+15.8 0.371
(mean + SD) (31)
seaza lumsdnsumssny | 21.1 £ 13.1 213+182 0.441

*HFOV: high frequency oscillation ventilation; 7iNO: inhaled nitric oxide

ANZUNINFOUVDINITNUTNNANTINIZ moderate to severe PPHN (215197 3) wua1ngui 1asy

A v a o A . 9 1 1
surfactant ¥OAI1MIsINAN1IZaN Y udon (pneumothorax ¥ 3® pulmonary air leak syndrome) H98n1NQU
nlii'ldegiivednyniada ($ooay 35.7 uaz 72.6, p value <0.001) 1ALBATINTIAA late-onset neonatal
sepsis (LONS) tfooni10619iiiod 1A yn19ad
associated pneumonia (VAP) %6a51m151nau1nni lunquin 1850 surfactant g 1aiiiedingneada oo

Az 15.5 AZ 6, p value 0.046) AITUNTAFOUDY 9] JALA pulmonary hemorrhage l3itanAA1aNY

a

15190 3 ﬂ??gllﬂiﬂ“]?}@uﬂ”liﬂlliﬂlﬁﬂ

A (%’@ﬂaz 7.1 g 27.4, p value 0.001) a7UN1Y ventilator-

Variable Surfactant group Control group p value
o Vv o F4
I (38aY) I (38aY)
n =84 n=84
Pneumothorax/pulmonary air leak | 30 (35.7) 61 (72.6) <0.001
syndrome
Pulmonary hemorrhage 32 (38.1) 28 (33.3) 0.520
Ventilator-associate pneumonia 13 (15.5) 5(6) 0.046
Late-onset neonatal sepsis 6(7.1) 23 (27.4) 0.001
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a 4 { o
WAaN153IA51LH binary logistic regression HaAA11A1519% 4 11 Model 1 15145V surfactant

0 o

duiusiulommdeFinnanasedaliod1An (OR = 0.31, 95% CI0.16-0.59, p value <0.001) #a31Fu

g aa o { [ aa o 1 [ @
219A559 A1 Ol 15NIHING 01N 1ATUN15IHING 1A outborn U Model 2 WLUIINT IAT surfactant G399

€

wiussuTomaFerInnanad (aOR = 0.21, 95% CI 0.10-0.45, p value < 0.001) TAgA1 OI U3NIHITEN

o J =

Y 1
uduwusnuTomavesnsidediangeiu uaze1gn lasun1s i

Y
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A X Jd o
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e
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D]
Aerganaiifod Aty (aOR = 0.23,

MIAeFIANA1A9 BN INIRNeNAN 11 Model 3 NAUDIAITAALLTA

a L]

{ aa o [ "o o do v o w
95% CI 0.10-0.50, p value <0.001) ¥z Ainsatanewan laosu biduusnumadedinedeliednn
2 A o ] A 3 ~ 3 9
TuTuaadl N151W diagnosis 1117 Nagelkerke R? 10910 0.245 131 0.261 tWoa1an1ios 1ag block chi-

o w

square U9 diagnosis laifivied 1A% (p value 0.304)

Y a 4 4 a v o Jdo a
A15199 4 HANTUATIZH binary logistic regression IOUTLTUANUTUNUTAUMSITETIA

Model 1 Crude OR | Model 2 Adjusted OR | Model 3 Adjusted OR
Variable
(95% CI) (95% CI) (95% CI)
Yo 0.31 (0.16-0.59) 0.21 (0.10-0.45) 0.23 (0.10-0.50)
185y surfactant: yes Vs no
L 0.82 (0.65-1.03) 0.84 (0.66-1.08)
91gAT39, Ao 1 d1lan -
Oxygenation index (431 1.06 (1.02-1.10) 1.06 (1.02-1.10)
Mne, a0 1 HUY
g IasumsAiiode, Ao 0.98 (0.96-0.99) 0.97 (0.95-0.99)
1 927139
1.26 (0.62-2.54) 1.18 (0.56-2.45)
Outborn: yes vs no -
Primary diagnosis overall - - -
Respiratory distress 1.05 (0.19-5.97)
syndrome vs meconium
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Model 1 Crude OR | Model 2 Adjusted OR | Model 3 Adjusted OR
Variable

(95% CI) (95% CI) (95% CI)

aspiration syndrome

Congenital pneumonia vs

1.86 (0.77-4.48)
meconium aspiration - -

syndrome

1 a Yo I} [ ] Yo d’ Y U =
NUILHA: 51839711 AT OR Tunanig “hlﬂ'i‘ll surfactant WIEJ‘]Jf‘I‘]JlllJUlﬂS‘]J” MelHe1191 OR < 1 MDY

a @ g aa o { o aa o
TomavueIN5I@eBINAAa3; Model 2 U5U019ATTA, Ol 1INININY, mqﬁ”lﬁ'iummmm 118 outborn;

Model 3 UM IUINHAD

MM319N 5 agianumnzauueeTuaa logistic regression

o Nagelkerke Overall
Taaa gamlslulaaa  [Model X2| df | pvalue | -2LL
R? correct
Model 1 1451 surfactant 13.342 1 <0.001 | 212.626 0.103 63.7%
1#5 surfactant + 91g
A33A + Oxygenation
Model 2 | index 113N IUINY + 01y | 33.589 5 <0.001 192.380 0.245 67.3%
nlasumsitane +
outborn
Model 2 + primary
Model 3 35.969 7 <0.001 190.000 0.261 69.6%
diagnosis

HUNYLY6: Hosmer-Lemeshow test U934 Model 2 p value 0.684 L1ag Model 3 p value 0.885 uaasnluiaa

doandesnudoyaluszauNeoninla; Model 1 1 df =0 991372514 Hosmer-Lemeshow test Tun15@n1u
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