finusauativ
Mortality rate of persistent pulmonary hypertension of the newborn before and after using KNH
one-page care plan for PPHN in King Narai Hospital
Muthita Meesang

Department of Pediatrics, King Narai hospital
Received December 27, 2025 Revised June 1, 2025 Accepted June 20, 2025

Abstract

Background: Persistent Pulmonary Hypertension of the newborn (PPHN) is a severe condition with a high
mortality and morbidities due to limitations in medical staff, medications and inhaled nitric oxide (iNO). In
2018, we developed a guideline for the management of PPHN to improve diagnosis and treatment. As a result,
the mortality rate decreased. However, deaths from this condition continue to occur, highlighting the
challenges and opportunities for improving treatment in resource-limited settings. Therefore, the KNH One-
Page Care Plan for PPHN was developed in 2021, a simple, concise tool that fits on a single page for ease of
use. This care plan ensures consistent management of all newborns with PPHN, providing clear reporting
points for nurses to physicians and establishes uniform steps for physician-led interventions.

Objective: To investigate the mortality rate of neonates with PPHN at King Narai Hospital after the
implementation of the KNH one-page care plan for PPHN.

Method: This study is a retrospective study conducted on newborns with a gestational age of 34 weeks or
more, diagnosed with PPHN, between October 1, 2018, and September 30, 2024. We evaluated the
effectiveness of the KNH One-Page Care Plan for PPHN at King Narai hospital in term of mortality rate,
duration of mechanical ventilation, length of hospital stays and complications before and after its
implementation. Additionally, we investigated the factors associated with mortality and identified the
appropriate OSI (Oxygen Saturation Index) threshold for initiating pulmonary vasodilator therapy in hospitals
without iNO.

Result: A total of 59 infants were included, divided into two groups: 40 infants born before the
implementation of the PPHN care plan and 19 were in the group treated after its implementation. The baseline

characteristics of the two groups and the causes of pulmonary hypertension were not significantly different.
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The mortality rate in the pre-care plan group was 27.5%, while in the post-care plan group, it was 0% (p value
<0.001). The pre-care plan group had a significantly longer duration of mechanical ventilation (10 days vs. 4
days, p value <0.001). The pre-care plan group had a significantly longer hospital stay (16.9 days vs. 9.7 days,
p value <0.001). Factors associated with mortality included an OSI before receiving pulmonary vasodilator
treatment and administration of high-dose norepinephrine. The optimal OSI range for initiating pulmonary
vasodilator therapy was found to be between 8 and 11.

Conclusion: The KNH One-Page Care Plan for PPHN effectively reduced mortality rates, duration of
intubation, and hospital stays in newborns with PPHN.

Keywords: PPHN, mortality rate, length of hospital stay
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msndsdmnnIsaneaguywiiesiosay 17.5 uazioony 36.8 luniaesnguaiudiay szozna
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WaunaNMsniin1iz PPHN ogNilszuna 8-10 57 Tuanaunansaeengy uazdungvedn11z PPHN i
HANANNAY FINUIIMITNNGUUTNI A UNATIUNINYIVINA1IZ malignant transient tachypnea of newborn
(TTN) TuvaigAMmsnnguuaala g a1 11au191nn192 meconium aspiration syndrome (MAS) 1113
quasnumuszuumiglanudimsnnguusniilszialasun15inu11ag oxygen box MINNINITNNGY
4 Y
W84 101319 MAP (mean airway pressure) ¥1nn3108190Tsd 1Ay n19ada venvnidalasunisas
A ] Yo A ] A Aq ¥ J g’/ 1 )=} 1
insoaenigla Iasldoasinismielan lumuizaune mode CMV 7114 rate 1101131 80 ATIABUIT gD
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3197 2 Joyams Fe1 lumssnyin1iz PPHN

Yoyanslyen ngUNeUIAN NENHAIDAM  p value
PPHN care-plan PPHN care-plan
U Gowaz)  1u Gewaz)
(N=40) (N=19)
Volume expander (NSS) 35(87.5) 6(31.6) <0.001
Inotrope iLa1& vasopressor
Dopamine 23 (57.5) 0 (0) <0.001
YUINYIGIFAVUD dopamine (mcg/kg/min)* 8(6.4) 0 (0) <0.001
Adrenaline 25 (62.5) 19 (100) 0.001
VYUINYIGIFAVUD adrenaline (meg/kg/min)* 0.38 (0.85) 0.15(0.12) 0.108
Norepinephrine 36 (90) 6 (31.6) <0.001
VYUINYIGIFAVUD norepinephrine (meg/kg/min)* 0.66 (0.75) 0.13(0.27) <0.001
Inotrope N vaspressor FINAU >3 ¥UA 7(17.5) 0(0) 0.084
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Yoyanslyen NQNNOUIAI NANNAIIAN  p value

PPHN care-plan PPHN care-plan

[ Y [ Y
UIU (508102) UIU (F0802)

(N=40) (N=19)
gveevanaaonlen (pulmonary vasodilator)
Sildenafil 32 (80) 0 (0) 0.003
YUINYIGIFAVDN sildenafil (mg/kg/dose)* 0.58 (0.52) 0(0) <0.001
Iliprost 21(52.5) 17 (89.5) 0.007
VYUINYIGIFAVDY iloprost (ng/kg/min)* 0.94 (1.79) 3(2.65) 0.005
Milinone 8 (20) 4(21) 1.000
Sodium bicarbonate 26 (65) 2 (10.5) <0.001
Hydrocortisone 34 (85) 7 (36.8) <0.001
suauvaUtazsziunNwive
Fentanyl 40 (100) 19 (100) 1
VUIAYIFIFAVDY fentanyl (meg/kg/hr)* 3.65(4.41) 2.95(1.13) 0.127
midazolam 19 (47.5) 9(47.4) 0.992
VUIAYIFIFAVDI midazolam (mcg/kg/hr)* 0.01 (0.01) 0.02 (0.01) 0.185
Muscle relaxant 3(7.5) 0(0) 0.544

*Median (IQR)
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1% Chi-square test W30 Fisher’s exact test ﬁ’771’51/"ll?)%/ﬁ1]535!ﬂ14ﬂ@1! Uag Mann—Whitney U test @1HTUVOYAIDN

'
ad

1 3 a o @ @ o o a
Vsmnawwy Tudlu Tamwmsueausatnd Taemmuaseauiodngnianaianl p value < 0.05
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vasopressor W38N inuuana1eiuedeiifed 1Ay sznieaeinguae Tunguusniinislden
. . . ' = oA = 4 . I (% A @
dopamine 4L@& norepinephrine ¥11NIN 1ummzwﬂqumaaquﬂ1§1% adrenaline 1Junanlumsnunnuau
Tariavosdihe naz 1dvinae NganilunguusnTaemniz norepinephrine (0.66 11 0.13, p value <0.001)
Y
dnsalunguusnnunis 191 inotrope 11a vasopressor NINNIHMIOMINY 3 wHaTIAU UG 18AURES
wnanMngurawnnuad linuanuuanamana (Gooaz 17.5 iU Seeag 0, p value 0.084) NM3TNH

Tasmsldorverevineaidentloa (pulmonary vasodilator) WU TunguusniinmsGulieisedu Fio, 0.85
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A1 08I 11.73 Tagngqunaaaui Fio, 0.61 A1 OSI 7.74 NguLsNIZIENFINIINGUADY Taenguuininis 19
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81914 sildenafil 32U iloprost (N19viaoAdead) 1uwan Tungunaslden iloprost (M19vinoAdoAT)
I (% 4 1 . . 1
Wundn n1519%19U 9 19U sodium bicarbonate 1ag hydrocortisone 1n13 15w lungquusn mslforuou
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A15191 3 ﬂ']’J%!L“VI3ﬂ“]gf}@uﬁ314’51\1ﬂ?ﬁ%ﬂ‘]&l1&Lﬁ$§$ﬂglﬁa']ﬂﬁltl@uTNWﬂTiﬂa

YoyanIzunsndon pauneudAI  NENHAIAI  p value
PPHN care-plan PPHN care-plan

o Y o Y
UIU (5o8ay) WU (398a2)

(N=40) (N=19)
Ventilator associated pneumonia 8 (20) 0 (0) 0.036
Pneumothorax 7 (17.5) 1(5.3) 0.416
Renal insufficiency 1(2.5) 0 (0) 0.487
szoznamslanesenele (lisaudihededin) (3w 10.1 (6.5) 4.2(1.8) <0.001
szznamyueu Isanenia (lusudihededia) () 16.9 (8.3) 9.7 (3.3) <0.001
fheiideian 11(27.5) 0 (0) 0.011

*Median (IQR)
" A <1 o =i % r o ~ 9 1 [
mnuaautud Il ﬁ@ﬂﬁé‘!) HIOMUBTYPIU (YINAID 'Z‘Vl@) AINUANNN VIS TN ﬂ"lﬁ'll/?flll!?’lflll"ll@yﬂi&’?i??@ﬂ@ﬂ

1% Chi-square test 30 Fisher’s exact test ﬁa’”l?iﬁo'/llélgl/f)ﬂ@l/i&‘fm Wﬂ@'il uag Mann—Whitney U test ﬁa’"lﬁgllélglj@%,lﬁ!%\i

Vsvawwy ludh Tamumsusnusatnd TaedmuaseauivdAgniana mp value < 0.05

A1519% 3 Weumey MIMAANIZUNIAFIUNAINTSAI T282IaIMIUDU ITaINeVIALALEAI
MIFIFIA WV PISINANIZUNIAGOU 1¥U YoadnauNnNeIvesnunIearIer181a (ventilator-
associated pneumonia: VAP) lunguusnwuuinninguiiaes (Gesaz 20 i Seea 0, p value 0.036) N7z

o ] < 1 1 1 1 1 aa Y
aui1 luree)on (pneumothorax) PWLNNIANTIIDG 3 MUA IUNUANUUANANNEDA (Fo8aT 17.5 NU S0
a 5.3, p value 0.416) 112 1a¥191UAAUNA (renal insufficiency) "lajggmﬂ@iwqﬁuiuﬁ®Qﬂtjn 5282921015 1d
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~ A [ A A A A A Y 1 1
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Y] [ 1 [

1Y) , p value <0.001) Uag E)@]'i']ﬂﬁ!ﬁﬂ“b”)ﬂcluﬂauLlﬁﬂﬂiﬂﬂﬂ’ﬂﬂﬁuﬁa\‘l@mﬂ e ULTUNU (%’aﬂaz 27.5

fudeeaz 0, p value 0.011)

m319h 4 oo duiuiiuns@eTinvenisn PPEN Taol9ana univariate logistic regression

tadenduiusiumsdedin Crude OR p value
(95%CI)
AN NEY (hypothermia) 5.2 (1.29-20.89) 0.020
mM3ld mode CMV G?i"ﬁ rate >80/min 5.55(1.28-24.03) 0.022
Maximum Mean Airway Pressure (MAP) 1.26 (1.02-1.55) 0.030
OSI #ii3ud 13197 pulmonary vasodilator 1.55 (1.17-2.07) 0.002
VUIAYIFIFAVDY adrenaline (meg/kg/min) 26.72 (2.71-263.04) 0.005
VUIAYIFIFAVDY norepinephrine (mcg/kg/min) 4.43(1.67-11.7) 0.003
Pneumothorax 8.57 (1.57-46.71) 0.013
Inotrope N1 vaspressor 3IUNU >3 ¥ilA 8.57 (1.57-46.71) 0.013

a o an v d v 1
Ulﬂiigﬁ%ﬂgﬁiﬂﬂi%ﬁﬂﬁ univariate logistic regression LLﬁﬂQNﬁﬁ‘W‘ﬁLﬂ‘Hﬂ? odds ratio (OR) W%@M%’Nﬂ’ﬂll

o w

150U 95% (95% confidence interval: 95% CI) NUATEAUTIAAYNINADNANA p value < 0.05

~ v A o o 7 o A AaAa A Y aa . . . .
A15199N 4 ua eIV eNFUNUTAUNISITFOFIAVDINITN PPHN 10 l¥a D@ univariate logistic

. v v Yo A 1 ~ Yo g’/ [ ~
regression WU NTISAUYU ﬂ”liulﬂi‘ﬂ MAP 1“Lﬂi@ﬂﬂf?ﬂﬁ181%ﬂgﬂ ﬂTillﬂﬁﬂﬂTﬁﬂQ@ﬂﬁTﬂTiﬁTﬂclflﬂq\i
Y
¥1ANI1 80 ASIAB U P13 1A3V 81 adrenaline 1AL norepinephrine YHUIA Y M3 lasven inotrope LAY
vasopressor UINAIINIBINIAY 3 @2 A1 OSI ‘ﬁ’g’ﬁﬂl’t’)u‘ﬁﬁ]zllﬁlﬂi pulmonary vasodilator L& N1V

o o

J o a 1 A o a 4 . . .. . !
pneumothorax WANNFURUTAUNITIFEFIA LANBTINITIATIZH multivariate logistic regression WU

v Ao A o J o A Aa A A v A 1 ~ ' ~ Y .
ﬂﬁ]i]EJ‘ﬂEJ\‘]lIﬂ’ﬂllﬁiJWl!‘ﬁﬂ‘]JﬂﬁlﬁEl%’)ﬁllLWEN 2 ﬂﬂi]il 9 A1 OSI T]ijﬂﬂf]u‘i/]ﬂ$h1ﬂm pulmonary vasodilator

Yo . . o Y o a AaAa dy A
uazmi”lmmn norepinephrine 61]1.!1@@3\1‘1]%1/1ﬂﬁ@@]ﬂﬂﬁlﬁﬂ%’mq\‘ﬂlu (115190 5)
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a1ah 5 TasoR s ums@e3inveamsn PPN Tag1#/aad multivariate logistic regression

adendiusiumadedin Adjusted OR (95%CI) p value
OSI Ni3UAUMI IH pulmonary vasodilator 1.46 (1.07-1.94) 0.016
VUIAYIFIFAVDY norepinephrine (mcg/kg/min) 3.35(1.07-10.41) 0.037

a

a 9 Y a A o Ao v o Jd I a o
’Jlﬂi'lﬁﬂ‘llﬂuﬁiﬂtﬂ%ﬁﬂﬂ multivariate logistic regression emavenuaNNFNiUTod 1 udasen L

U

4

a @ I 1 1 4 o
M3 IN LaaInaansiua adjusted odds ratio (aOR) w%’awaqmmg%uu 95% (95% confidence

interval: 95% CI) MUUATLAUTIAIAYNIADANA p value < 0.05
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TR904% 0.811 Haz1nNa319h 6 diefinnsa osI nisulFerveenasadontoalumiiarasy wuiia
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(Y ' 2 = v o Jo A Aaa A a s Y . . .. . 1
osI A 8 Yu TTinaduiusnumsdeTia 1aziieAI1LHA0 multivariate logistic regression WUI1A1
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@ v

a ' A 9 A . = o A Aa
A9 6 LLETAIA1 OSI Wlﬁuiﬁﬂ’]ﬂlﬂ’mﬁaﬂﬂla@ﬂﬂﬂﬂ (pulmonary vasodilator) NAUWUTNUNTLAYBINUD

E;Ii}ﬂ’JEJ PPHN Tag 9@ univariate 118 multivariate logistic regression

M o8I iislfnvnenasameailen Crude OR (95%CT) p value
Pulmonary vasodilator at OSI >7 4.12 (0.48-35.27) 0.197
Pulmonary vasodilator at OSI >8 8.46 (1.00-71.388) 0.050
Pulmonary vasodilator at OSI >9 12.85 (1.52-108.54) 0.019
Pulmonary vasodilator at OSI >10 20 (2.350-170.23) 0.006
Pulmonary vasodilator at OSI >11 26.92 (3.13-231.58) 0.003
Pulmonary vasodilator at OSI >12 11.56 (2.55-52.41) 0.002
Pulmonary vasodilator at OSI >13 13.33 (2.89-61.49) 0.001
Pulmonary vasodilator at OSI >14 7 (1.68-29.43) 0.008

a < Y Y aa 4 a o Y4 1 1
’JLﬂﬂ%WﬂJ’E]ﬂaI‘ﬁIﬂEJGl%ﬁﬂﬁ univariate 481 multivariate logistic regression alseliunNUFUNUTTEHIM OSI
a4 Y A [ a2 Aa v I J
nsulveveerasaaeatloanumsidedia LaaINaa WGl 1A crude odds ratio (OR) Q1Y adjusted odds ratio

v
v v v aad 1

(aOR) w%’emhqmmg%aﬁu 95% (95% confidence interval: 95% CI) MruasEAUUsd AN Iananmm p value <
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0.05
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