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Abstract

Background: Neonatal respiratory distress (RD) is a common cause of admission to neonatal intensive care
units. The condition arises from both pulmonary and extrapulmonary abnormalities. Several factors
contributing to respiratory distress in newborns, including preeclamptic mothers. Pattani Hospital has a
relatively high incidence of preeclampsia and RD. However, the casual relationship between RD and
preeclampsia remains inconclusive.

Objective: To investigate the causal relationship between preeclampsia and RD.

Method: This study is a confirmative etiognostic research (risk factor) using a retrospective observational
sub-cohort sampling design at the Obstetrics and Gynecology and Pediatric Departments of Pattani Hospital.
The study included newborns with and without RD born to mothers with preeclampsia and mothers with
normal blood pressure, between January to June 2023. Data were collected from newborns delivered by
mothers with preeclampsia (index cohort) during the study period and randomly sample newborns delivered
by mothers with normal blood pressure (referent sub-cohort sampling) on the same dates as the index cohort
in the same database. Data were retrieved from patient medical records and the hospital’s Hos-Xp program.
Compared the risk factors for RD between the two cohorts using exact probability tests and t-tests. Analyzed
the causal pathways of the relationship using structural equation modeling (SEM).

Result: Among patients from both cohorts, there were 46 newborns with RD and 228 newborns without RD.
Factors potentially associated with RD in newborns, identified through SEM include: 1. Low birth weight,
LBW (<2,500 gm; OR=4.03; 95% CI; 1.78, 9.09), 2. Preterm (OR=2.49; 95% CI; 1.11, 5.56), and 3.
Gestational diabetes mellitus (GDM) (OR=3.00; 95% CI; 1.55, 5.79). The preeclamptic women increased the
risk by only 1.30 times and it was not statistically significant. Significant pathways were identified between
preeclampsia and preterm birth, preterm birth and LBW, and LBW and RD across three pathways, however,

GDM was not part of these pathways.
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Conclusion: Preeclampsia did not have a direct effect on the occurrence of neonatal respiratory distress,
however, it had an indirect effect through preterm birth, and low birth weight.

Keywords: Preeclampsia, Respiratory distress, Newborn, Admission
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Respiratory distress syndrome (RDS) 7 15.2
Meconium aspiration syndrome (MAS) 1 2.2
Transient tachypnea of the newborn (TTNB) 9 19.6
Delayed transition 13 28.3
Pneumonia 4 8.7
Early onset neonatal sepsis 4 8.7
Hypoglycemia 9 19.6
Congenital anomalies 3 6.5
Omphalocele 1 2.2
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At birth 28 60.9
1-6 15 32.6
>6 3 6.5
MITAN
Resuscitation at birth PPV 10 21.7
Oxygen therapy (cannula, box) 32 69.6
HHFNC or nasal CPAP 11 23.9
Endotracheal Tube 7 15.2
WANIITNYI
Discharge 268 97.8
Refer 3 1.1
Death 3 1.1

Data are n (%) for categorical variables PPV: Positive Pressure Ventilation HHFNC: Heated humidified high flow nasal

cannula CPAP: Continuous Positive Airway Pressure
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Y
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M3199 2 ANHAUTNAALNUDINITA

ANy Respiratory distress | Non respiratory distress | p value
(n=46) (n=228)
dnu | Jeway ERTTRIY! Souaz
91¢ (1)), mean (+SD) 30.0 (£6.0) 30.4 (£6.4) 0.728
<20 2 4.4 7 3.1 0.801
20-35 35 76.0 170 74.5
>35 9 19.6 51 22.4
BMI (kg/m?), mean (£SD) 29.7 (+5.8) 29.3 (+5.3) 0.648
<25 10 21.8 45 19.7 0.615
25-30 18 39.1 107 47.0
>30 18 39.1 76 333
ﬂﬁﬂﬁﬁ]ﬂuﬂﬁﬂ%ﬂuﬁﬂ 9 19.6 69 30.3 0.156
mssanssuda 5 10.9 9 4.0 0.066
AU
a0 40 87.0 212 93.0 0.228
NG 6 13.0 16 7.0
ﬂﬁr}hﬂﬂiiﬁ (5‘1’11‘!’3‘14?]%0), mean (+SD) 8.6 (£4.0) 10.0 (*+3.7) 0.023
Early 32 69.5 160 70.1 0.499
Late 12 26.1 64 28.1
No ANC (antenatal care) 2 4.4 4 1.8
AMzANNAU latia (hypertension status)
No hypertension 12 26.1 125 54.9 <0.001
Mild preeclampsia 3 6.5 32 14.0
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ANy Respiratory distress | Non respiratory distress | p value
(n=46) (n=228)
1wy | Zesaz uu Souay
Severe preeclampsia 31 67.4 71 31.1
NNZWIYU (DM or GDM) 13 28.3 29 12.7 0.013
Tsa'lnsoud 0 0 6 2.6 0.594
Tsariala 0 0 1 22 0.168
Tsavioutia 2 4.4 2 0.9 0.132
NMLTA 4 8.7 20 8.8 1.000
AMzANDANDUAADA 1 2.2 5 2.2 1.000
— —

amMziaiudleuiim 1 22 0 0 0.168
amnzihasnies 1 2.2 1 0.4 0.308
mazﬁmémm 1 2.2 2 0.9 0.425
amzmsnsyauTadluasss 3 6.5 0 0 0.004
mazqdﬁlmﬁ"’ﬁmﬁu 5 10.9 9 4.0 0.066
amzihasuanfeuMsSUAsIANINNT 18 $2Tu 1 22 8 3.5 1.000
m3ldel§dug 10 21.7 21 9.2 0.021
M3 14 steroids 24 522 19 8.3 <0.001
M3 'lden magnesium sulfate 29 63.0 70 30.7 <0.001
maniifuduaiuh 2 44 9 4.0 1.000
A5mMsInaen
Normal delivery 16 34.8 111 48.7 0.194
Cesarean section 30 65.2 110 48.3
Vacuum extraction 0 0 6 2.6
Breech assisted 0 0 1 0.4

Data are n (%) for categorical variables p value calculated by Exact probability test for categorical data and

t-test for continuous data BMI:body mass index DM: Diabetes Mellitus GDM: Gestational Diabetes Mellitus
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M15199 3 AANAUTNNAAUNVDINIGA

anyae Respiratory distress | Non respiratory distress | p value
(n=46) (n=228)
dwau | Fewaz | S Soaay
INABY 19 41.3 117 513 0.258
91gA559 (F1/A11) (mean +SD) 35.0 (#3.7) 38.4 (+1.8) | <0.001
<37 28 60.9 28 12.3 <0.001
=37 18 39.1 200 87.7

WNUNUINAADA (NTN) (mean £SD) | 2,291.5 | (£817.0) | 3,054.9 (+470.4) <0.001

<2,500 28 60.9 22 9.7 <0.001

= 2,500 18 39.1 206 90.3

APGAR score A1 U0

=7 42 91.3 228 100 0.001

<7 4 8.7 0 0.0

APGAR score 91 5 410

=7 42 91.3 228 100 0.001

<7 4 8.7 0 0.0

Data are n (%) for categorical variables p value calculated by Exact probability test for categorical data

and t-test for continuous data BW: birth weight

dewdnyuziomazidluiadeniildifne RD lumsnundins i susu :naunsiiuie ta
@NN1T structural equation model WU aseRdanlitiod 1Ay n19ana lann 1. LBW (OR=4.03; 95% CI;
1.78,9.09) 2. Preterm (OR=2.49; 95% CI; 1.11, 5.56) tiag 3. GDM (OR=3.00; 95% CI; 1.55, 5.79) a1

preeclampsia THM15AUNNANWTITUN1510A RD Tun1sniies 1.30 111 910 AuROC contribution N1611

v o ' s a o a
anuduRussenInanzassntuny luunsauazaemeladinlumsnusning 11



%

[ ' v Y
wag luthieddynieada ualomuilads LBW preterm GDM f1 AuROC 1induod19lisdagynedna

(M399 4, 5) (FUN 1)

d' v Aa 1 o A A = @ @ a 4
13190 4 ﬂ%%fmuwa@]@ﬂ133w161%a1u1ﬂ1um13mmwmﬁmmazmuﬂmazwnmuﬂﬁmﬂmﬁamﬁzw

v
HUUVUNDY (stepwise)

ANy Significant from Significant from stepwise
univariable
OR p value OR | 95%CI p value

mazmssﬁﬂuﬁy 1.26 0.674 | 1.3 0.63, 0.476
2.65

N1IWINIU (DM or GDM) 3.76 <0.001 | 3.0 1.55, 0.001
5.79

azmsnnsydy Tasluasss 1.71 0.454

M3 ldengFiue 1.64 0.248

M3 1901 steroids 1.75 0.248

M3 laen magnesium sulfate 0.99 0.985

SARDANDUNIHUA 1.54 0.407 | 2.49 1.11, 0.026
5.56

shminusninates (<2,500 n3) 3.61 0.005 | 4.03 | 1.78, 0.001
9.09

AMZUIADBNFIAULINAADA (APGAR score

<7)

i1 wdt 2.1 0.234

fi 5t 2.1 0.234

Stepwise for multivariate analysis. DM: Diabetes Mellitus GDM: Gestational Diabetes Mellitus

'
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Table 5 Wssunouifadeninaaennzisladuinlumsnlasdwunawnguiladeassntuny iy

A A o
1@egou uazilavsay

Impact on RD Preeclampsia only Other risks only Combined

OR (95%CI), p value | OR (95%CI), p value OR (95%CI), p value
MzasTaiiuiy 2.83(1.47,5.47),0.002 | - 1.3(0.63, 2.5), 0.476
NIV NU (DM - 3.11 (1.62, 5.98),0.001 | 3.0(1.5,5.79), 0.001
or GDM)
NIAADANDUMKUA | - 2.61(1.17,5.81),0.019 | 2.49 (1.11, 5. 56), 0.026
ﬁlmﬂjﬂu’imﬁﬂﬁ}@ﬂ - 4.26 (1.90, 9.57), 4.03 (1.78,9.09), 0.001
(<2,500n5) <0.001
AuROC (95%CI) 0.64 (0.57,0.71) 0.84 (0.78, 0.91) 0.85(0.78, 0.92)

Multiple Logistic Regression for multivariate analysis. DM: Diabetes Mellitus GDM: Gestational Diabetes

Mellitus

z
£0{ 4
go
[
7]
n
o1
=3
----------- Preeclampsia (0.6437)
————— DM, preterm & LBW (0.8468)
= Preeclampsia, DM, preterm & LBW (0.8526)
Ci T T T T T
0.00 0.25 0.75 1.00

0.50
1-Specificity
gﬂﬁ 1 Area under ROC curve U8\ preeclampsia, DM+preterm+low birth weight, Lag

Preeclampsia+DM-+preterm+low birth weight

o w

Glummzﬁﬁﬂmﬂtywuﬁlu pathway FEHIN preeclampsia 1 preterm, preterm AU LBW uag LBW
AU RD 914 3 pathways Tag preeclampsia WHANNITIIADNTING preterm 1.26 M1 (OR=1.26; 95% CI; 1.15,
1.38) 4@ preterm (WNANITEINDNTINA LBW 1.74 111 (OR=1.74; 95% CI; 1.58, 1.91) (113137 6) (31U

2)

v o ' I 3 a o a
aNuduussznIaMzassatuns lunsawazanzeladinlumsnusnina 13



Y I a 1 ° ¥ v W 1 o
ﬂ151\1ﬁ 6: HAVDINIZATINYUNY MTAADANDUMNUA L!,a31’]']5ﬂl!'lﬂuﬂﬂ']ﬁjﬂﬂﬂﬂﬂ'l'lgﬁ'lﬂalﬂa'I‘U'lﬂ

a o v Jda
IﬂfJ‘Wiﬂiil!W]'lm’gf)uTl'lxiﬂ’ﬂiJﬁlJWH‘ﬁL"]NﬁMWﬂ

Path endpoint Path determinant Odds ratio | 95%CI p value
amzmgladgin
shminusnifiades | 4.03 1.78,9.09 | 0.001
MINADANOUMKUA | 2.49 1.11,5.56 | 0.026
AEATIAEIUTY 1.30 0.63,2.65 | 0.476
ATV INU 3.00 1.55,5.79 | 0.001
miinusnidaios
MInaeAnoumMviua | 1.74 1.58,1.91 | <0.001
AEATIAEIUTY 1.08 0.99, 1.16 | 0.050
MInaeAndUMIYIHA
AMEATIAUNY 1.26 1.15, 1.38 | <0.001

Structural Equation Modeling (SEM) for multivariate analysis.

Preeclampsia - preterm - low birth weight - respiratory distress
mediation pathway

OR=1.30
p=0.476
Pmcla@— Respiratory
distress
OR=1.26 OR=2.49
P<0.001 p=0.026
| PretE—
OR=1.08 OR=3.00
p=0.050 p=0.001
OR=1.73
P<0.001
Low OR=4.03

birth weight p=0.001 DM or GDM I
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