a ¢y Y
HUHNUTAHURVY . Original Article

AzuUUA NN ade N UARALAZ UM TONADAINBTNMY
mInanznsndRUlUMINUINNG

Ase1 DRluny

NANUER-USIYNTTU 1INEIVIBUMTIVUATINVEN

Antepartum and Intrapartum Risk Score to Recognize Birth

Asphyxia After Delivery
Siraya Kitiyodom
Department of Obstetrics and Gynecology, Maharat Nakhon Ratchasima Hospital.

Received: 7 March 2023 / Revised: 7 April 2023 / Accepted: 25 April 2023

% ]
UNANYD
nann1suazdnguszasd: nnzvineendaulunsnusniia Wuawsmaniilimsnusniiadedin nmsuszifiutade

B EUDNNIALEYUNENIZYININYINEEN T ATIBanSATIISIRSAAAT T IneenTauld IileAnudn vz des
wazad1enzuLuAIEss (clinical risk score) uten1z birth asphyxia 7 1 wifindwraen ndadeidesieunasn
LALILTOAADN

35n15fnw: LJuns@nwds prognostic prediction research §uluu case-control design Lﬁuﬁa%aé’feu%ﬁﬂ
aifinaenynsiivesraenoigasas 28 dUsminazimiinusnaaen 1,000 nfutuly lifiawfimsvstidnesteguuss
WiodeTInusnaan seineTudl 1 unsiau 2561 &3 31 Suau 2562 Wiudeyannivszdew wsnguduunsaeasn
UATANNTILYVINDBNTLIU (case; apgar score <7) 300 518 wagngulaiiiin (control; apgar score >7) 1,279 518 Wand
AEBSSIE multivariable Logistic regression wazii1a coefficient vosdnvazdssdunsuuudes (clinical risk score)
nan1sane: Jadeiildiunsnnsvineendaulumsnusniia laun 919A550 MININATIA UUIERIATSS AT
Hufiwiiaguuss andeanounaen assdudn manldlavivin Smiluindg asssudad thasiles nonstress test
Tneiitulangm (AUC) 82.2% (95% C1:79.1, 85.4) ilothazuuunudes %’mmjmmmmwm?&mLﬂul,?iawi"w (G
#ouna1 3.5) A1 The likelihood ratio of positive (LHR+) a&ui'ﬁ' 0.27 (95% Cl; 0.02,0.37) ﬂEjiJL?iIENﬂTL!ﬂaN (GE]
3.5-13) LHR+1.37 (95% Cl; 1.08, 1.73) ﬂaq'w,?%‘mga (ALLUUNINAIT 13) LHR+18.25 (95% Cl; 11.55, 29.63)

agU: aninnaeaynsisuiiutedoideddnsuuunnndt 13 azsuuu fanuidsduniaiannzveeendiaulunis
usniinufisTy 18.25 i Jmsisuihseislinisguainuiegelngda wioldmsShviiufuiioannsiinng
fanan visewseuninsunndlunisauasialy

ArdAy: NzIneenTaulumsnksniie, Aviu Apgar, N13Aaen, Jaduidss, nsnensailsa

Corresponding author: Siraya Kitiyodom, E-mail: gratikpooh@hotmail.com

ATUATUNTIIBAT 2566; 38(2) ® Srinagarind Med J 2023; 38(2) 203



dsen naloan e Siraya Kitiyodom

Abstract

Background and objective: Birth asphyxia is the main factor for fatality in neonatal. The evaluation of the risk
factors and the prediction of birth asphyxia during the antepartum and intrapartum periods could potentially
reduce the rate of the incidence. This evaluation aimed to study the characteristics of the risk factors and to
create the risk scoring system targeting birth asphyxia from the risk factors identified during antepartum and
intrapartum.

Materials and methods: The study was a case-control prognostic prediction research. The data was collected
retrospectively from the electronic medical record and the delivery summary at Maharat Nakhon Ratchasima
Hospital’s labor room from January 1% 2018 - December 31%, 2019. The inclusion criteria of the participants
include the patients who delivered at 28 weeks gestation and birth weight was greater than or equal to 1,000
grams, with no significant birth defects or death. The subjects were separated into: (1) the mother who gave
birth with birth asphyxia (case; apgar score <7) 300 subjects, and (2) the mother who gave birth without birth
asphyxia (control; apgar score >7) 1,279 subjects. The data was analyzed with multivariable logistic regression
and the coefficient was calculated into the clinical risk score.

Results: The factors to predict birth asphyxia were gestational age, antenatal care, gestational diabetes
mellitus, severe preeclampsia, antepartum hemorrhage, multifetal pregnancy, the fetus in positions other than
head-first, meconium strain, polyhydramnios, oligohydramnios and nonreassuring NST. Results showed that the
area under the curve (AUC) was 82.2% (95% CI;79.1, 85.4). The clinical risk scores were categorized according to the
likelihood ratio of positive (LHR+) for birth asphyxia. In the low-risk group (risk score < 3.5), LHR+ for birth asphyxia
was 0.27 (95%Cl; 0.02,0.37). In the moderate risk (risk score 3.5 - 13) the LHR+ was 1.37 (95% Cl; 1.08,1.73), and
the high-risk group (risk score > 13) showed 18.25 LHR+ (95% Cl; 11.55, 29.63).

Conclusion: Pregnant women with the antepartum and intrapartum risk score more than 13 have a 18.25 times
higher risk of birth asphyxia. Additional care and close monitoring of this group of patients are warranted to

decrease the occurrence of birth asphyxia.

Keywords: birth asphyxia, apgar score, labor, delivery, risk factors, prognosis
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Table 1 Clinical characteristics of case vs control, evidence of difference (p-value), area under receiver operating

curve confidence interval (Cl)

Cases Controls
(n=300) (n=1279) p-value AUC (95% CI)
N (%) N (%)
Age <0.001 0.56 (0.53, 0.60)
<20 year 59 (19.7) 175 (13.7)
20 - 34 years 170 (56.7) 890 (69.6)
> 35 years 71 (23.7) 214 (16.7)
Gravida 0.700 0.49 (0.46, 0.52)
Nulliparous 129 (43.0) 529 (41.4)
Multiparous 171 (57.0) 750 (58.6)
Gestation age (week) <0.001 0.70 (0.67, 0.73)
<34 141 (47.0) 40 (3.1)
34 - < 36 60 (20.0) 218(17.0)
>37 99 (33.0) 1,021 (79.8)
History of abortion 60 (20.0) 226 (17.7) 0.074 0.51 (0.49, 0.54)
History of preterm 2(0.7) 23(1.8) 0.203 0.49 (0.49, 0.50)
ANC <0.001 0.53 (0.50, 0.56)
No 15 (5.0) 6(0.5)
< 12 weeks 175 (58.3) 807 (63.1)
> 12 weeks 110 (36.7) 466 (36.4)
Mother Underlying disease
Anemia 27 (9.0) 66 (5.2) 0.014 0.52 (0.50, 0.54)
Diabetic <0.001 0.54 (0.52, 0.56)
No 256 (85.3) 1,203 (94.1)
DM 9(1.0) 9(0.7)
GDM A1l 16 (5.3) 34.(2.7)
GDM A2 19 (6.3) 33(2.6)
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Table 1 Clinical characteristics of case vs control, evidence of difference (p value), area under receiver operating

curve confidence interval (Cl) (cont.)

Cases Controls
(n=300) (n=1279) p-value AUC (95% CI)
N (%) N (%)
Hypertension <0.001 0.54 (0.52, 0.57)
No 254 (84.7) 1,191 (93.1)
CHT 4.(1.3) 13 (1.0)
GHT 2(0.7) 13 (1.0)
Mild preeclampsia 5(1.7) 25(1.9)
Severe preeclampsia 35 (11.7) 37(2.9)
Antepartum hemorrhage 25(8.3) 6 (0.5) <0.001 0.54 (0.52, 0.56)
Placenta previa 16 (5.3) 13 (1.0) <0.001 0.52 (0.51, 0.53)
Multifetal 33 (11.0) 3(0.2) <0.001 0.55 (0.54, 0.57)
Presentation <0.001 0.58 (0.56, 0.61)
Cephalic 66 (22.0) 1,209 (94.5)
Noncephalic 234 (78.0) 70 (5.5)
Route of delivery <0.001 NA NA
Vagina 77 (25.7) 514 (40.2)
Vacuum 22 (7.4) 70 (5.5)
Breech assist 12 (4.0) 2(0.2)
Cesarean section 188 (62.9) 693 (54.2)
In labor 206 (68.9) 812 (63.5) 0.469 0.53 (0.50, 0.56)
PROM <0.001 0.55 (0.52, 0.57)
No 242 (80.7) 1,149 (89.9)
<18hr 35 (11.7) 35 (11.7)
> 18 hr 23(7.7) 23(7.7)
Fever 6(2.0) 82 (6.4) 0.002 0.48 (0.47, 0.49)
Meconium <0.001 0.52 (0.50, 0.54)
No 259 (86.6) 1,163 (90.9)
Thin meconium 24 (8.0) 96 (7.5)
Thick meconium 16 (5.4) 20 (1.6)
Prolong 2™ stage 3(1.0) 12(0.9) 1 0.50 (0.49,0.51)
Precipitate labor 47 (15.7) 19 (1.5) <0.001 0.57 (0.55, 0.59)
Polyhydramnios 10 (3.3) 2(0.2) <0.001 0.52 (0.51, 0.53)
Oligohydramnios <0.001 0.53 (0.51, 0.54)
No 27 (91.3) 1,237(96.8)
Mild oligohydramnios 6 (2.0) 28 (2.2) 1
Severe oligohydramnios 11 (3.7) 10 (0.8) <0.001
Anhydramios 9 (3.0) 3(0.2) <0.001
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Table 1 Clinical characteristics of case vs control, evidence of difference (p value), area under receiver operating

curve confidence interval (Cl) (cont.)

Cases Controls
(n=300) (n=1279) p-value AUC (95% CI)
N (%) N (%)
NST <0.001 0.58 (0.56, 0.60)
Normal 242 (80.7) 1,237(96.7)
Non reassuring 58 (19.3) 42 (3.3)
FHR 0.213 0.58 (0.56, 0.61)
Normal 239 (79.7) 1,231 (96.3) 1
Bradycardia 3(1.0) 10 (0.8) 0.723
Tachycardia/arrhythmia 58 (19.3) 38 (3.0) 0.082
Birthweight <0.001 0.72 (0.69, 0.75)
Low birthweight 170 (56.6) 160 (12.5)
Normal weight 128 (42.7) 1,107(86.6)
Macrosomia 2(0.7) 12 (1.0)

Table 2 Best Multivariable predictors, odd ratio (OR), 95% confidence interval (Cl), logistic regression beta

coefficient () and assigned item scores.

Parameter OR 95% ClI p-value B Score

Gestational age (week)

>37 Reference - 0
< 34 2.92 2.46, 3.38 <0.001 12.49 6
>34 - <37 0.81 0.41,1.20 <0.001 3.98 1.5

Antenatal Care
Yes Reference - 0
No 1.33 0.20, 2.45 0.021 232 3

Diabetic in pregnancy

No Reference - 0
DM type 2 1.30 0.02, 2.58 0.046 1.99 3
GDM Al 0.88 0.14, 1.62 0.019 2.34 2
GDM A2 0.47 -0.36, 1.29 0.269 1.11 1

Preeclampsia with severe feature
No Reference - 0
Yes 0.83 0.19, 1.46 0.010 2.56 2
Antepartum hemorrhage
No Reference - 0

Yes 1.96 0.87, 3.04 <0.001 3.54 4

208 AT UATUNTIFIT 2566; 38(3) @ Srinagarind Med J 2023; 38(3)



azuuuaNudesilitonounaoaazINLION0EA  © Antepartum and Intrapartum Risk Score

Table 2 Best Multivariable predictors, odd ratio (OR), 95% confidence interval (Cl), logistic regression beta

coefficient () and assigned item scores. (cont.)

Parameter OR 95% ClI p-value B Score
Multifetal
No Reference - 0
Yes 2.63 1.83,3.42 <0.001 6.46 5.5

Vertex presentation

Yes Reference - 0
No 0.86 0.36, 1.36 0.001 3.39 2
Meconium
No Reference - 0
Thin meconium 0.65 0.11, 1.19 0.017 2.38 1.5
Thick meconium 1.96 1.20, 2.72 <0.001 5.04 4

Polyhydramnios
No Reference - 0
Yes 2.75 1.06, 4.45 0.001 3.18 6

Anhydramnios

No Reference - 0

Yes 1.70 -0.12, 3.52 0.067 1.83 35
NST

Reassuring Reference - 0

Non reassuring 1.59 1.04, 2.14 <0.001 5.64 3.5

Table 3 Distribution of cases vs controls into low, moderate and high probability categories, likelihood ratio of

positive (LR+) and 95% confidence interval (Cl)

Probability Cases (n=299)  Controls (n=1278)
Score LR+ 95% Cl p-value
Categories n (%) n (%)
Low <35 53 (17.7) 830 (65.0) 0.27 0.20, 0.37 <0.001
Moderate 3.5-13 135 (45.2) 422 (33.0) 1.37 1.08, 1.73 0.0078
High >13 111 (37.1) 26 (2.0) 18.25 11.55, 29.63 <0.001
Mean + SE 8.99 (0.25) 4.40 (0.05) <0.001
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