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1. Definitions of adverse pregnancy outcomes

PE was defined as the presence of HTN and proteinuria occurring after 20 weeks of gestation in a

previously normotensive patient, based on the American College of Obstetrics and Gynecology [17,18]. 

PTB was determined as birth before 37 completed weeks of gestation. This definition is 

recommended by the World Health Organization and is used in the International Classification of 

Diseases. Infants born toward the end of this preterm period were traditionally considered to have 

“lower risk” [19]. Therefore, babies born between 34+0 weeks and 36+6 weeks of GA were defined as 

late preterm infants. Moreover, PTB was subdivided into early PTB (~ 33+6 weeks) and late PTB (34+0 

to 36+6 weeks). 

FGR was defined as a failure to achieve the appropriate growth potential. Fetuses with birth weight 

below the 10th percentile are at an increased risk of stillbirth or perinatal mortality, while those with 

birth weight below the 3rd percentile have the highest risk. At present, there is no gold standard for the 

diagnosis of FGR. Therefore, it is usually defined as the statistical deviation of the fetal size from a 

population-based reference, typically at thresholds in the 10th, 5th, or 3rd centile and most commonly in 

the 10th centile [20,21].  
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Figure S1. Data structure



Figure S2. Correlation analysis among candidate markers. 

Figure S3. Prediction performances of PE with late PTB using the four feature-sets. Any cases of PE (PE only + PE 

with other adverse pregnancy outcomes) were determined as the disease group. Prediction model was 

established using logistic regression. Boxplots include minimum, first quartile (25%), median, third quartile, and 

maximum values. Points in the boxplot referred to as outliers indicate cases showing more than 1.5 times the 

interquartile range (IQR), biased from the matched median value. Y-axis indicates AUC for predicting PE, and the 

box plot summarizes 100 levels of AUCs. Green, purple, orange, and red colored boxplots were obtained from the 

testing dataset while grey colored boxplots are curated from the training dataset. Abbreviations: PE, preeclampsia; 

SCr, serum creatinine; Mt, measured time; GAQ, gestational age-specific SCr quartile; IQR, interquartile range; 

AUC, area under receiver characteristic curve. 



Figure S4. Prediction performances of PE with FGR using the four feature-sets. Any cases of PE (PE only + PE 

with other adverse pregnancy outcomes) were determined as the disease group. Prediction model was 

established using logistic regression. Boxplots include minimum, first quartile (25%), median, third quartile, and 

maximum values. Points in the boxplot referred to as outliers indicate cases showing more than 1.5 times the 

interquartile range (IQR), biased from the matched median value. Y-axis indicates AUC for predicting PE, and the 

box plot summarizes 100 levels of AUCs. Green, purple, orange, and red colored boxplots were obtained from the 

testing dataset while grey colored boxplots are curated from the training dataset. Abbreviations: PE, preeclampsia; 

SCr, serum creatinine; Mt, measured time; GAQ, gestational age-specific SCr quartile; IQR, interquartile range; 

AUC, area under receiver characteristic curve. 



Table S1. General participant characteristics according to the GAQ. 

GAQ1 GAQ2 GAQ3 GAQ4 P for 

trend 

N 5847 1794 1517 968 

Age 33.17 ± 0.07 33.65 ± 0.11 33.56 ± 0.13 33.6 ± 0.16 <0.001 

Labor types, n 

Nullipara 2595 (44.4) 696 (38.8) 552 (36.4) 362 (37.4) <0.001 

Multipara 3252 (55.6) 1098 (61.2) 965 (63.6) 606 (62.6) <0.001 

Essential hypertension, n 72 (1.2) 17 (0.9) 31 (2) 33 (3.4) <0.001 

Diabetes, n 188 (3.2) 75 (4.2) 54 (3.6) 90 (9.3) <0.001 

PE, n 461 (7.9) 221 (12.3) 243 (16) 291 (30.1) <0.001 

PE alone, n 75 (1.3) 37 (2.1) 40 (2.6) 17 (1.8) 0.001 

PE+FGR, n 37 (0.6) 25 (1.4) 19 (1.3) 33 (3.4) <0.001 

PE+PTB, n 151 (2.6) 79 (4.4) 75 (4.9) 127 (13.1) <0.001 

PE+FGR+PTB, n 198 (3.4) 80 (4.5) 109 (7.2) 114 (11.8) <0.001 

SCr, μmol/L 40.35 ± 0.11 53.01 ± 0.13 60.11 ± 0.17 116.18 ± 3.21 <0.001 

SCr < 30 575 0 0 0 

30 ≤ SCr <40 2109 0 0 0 

40 ≤ SCr <50 2537 567 2 0 

50 ≤ SCr <60 600 942 799 14 

60 ≤ SCr <110 26 285 716 718 

eGFR ≥ 110 0 0 0 236 

Continuous and categorical variables are presented as mean ± SD and number (percent), respectively. 

Abbreviations: SCr, serum creatinine; SD, standard deviation; PE, preeclampsia; FGR, fetal growth retardation; 

PTB, preterm birth. 




