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[Abstract] Objective To screen the risk factors of preeclampsia and construct the predictive model of preeclampsia based
on machine learning algorithm. Methods A retrospective study was conducted to collect the clinical data of 1609 hospitalized
pregnant women from January 2016 to December 2018 on the big data platform of Academy of Medical Data Science of Chongqing
Medical University. The 1609 cases were divided into preeclampsia group (n=291) and non-preeclampsia group (n=1318) according
to the occurrence of preeclampsia during hospitalization. The clinical data of 70% patients were randomly selected as the training
set (n=1126) to construct the prediction model, and the remaining 30% were used as the test set (n=483) for verification, and
a consistency check between training set and test set was performed. The independent risk factors were screened by univariate
analysis and logistic regression analysis, and the optimal parameters of Light GBM algorithm were searched by S-fold cross-validation
algorithm, and the prediction model was constructed based on Light GBM machine learning algorithm. Results A total of 58

indicators were collected, 13 indicators with missing rate =30% were excluded, and 4S5 indicators were finally included. Significant
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differences of 35 indicators existed between preeclampsia group and non-preeclampsia group (P<0.05) such as gamma-glutamyl

transferase (GGT), alanine aminotrans ferase (ALT), thrombin time, aspartase transaminase (AST) and specific gravity of urine.

Logistic regression analysis showed that specific gravity of urine, uric acid, hemoglobin concentration of erythrocyte, globulin, platelet

distribution width, potassium ion, visiting age, family history of hypertension, systolic blood pressure, diastolic blood pressure,

pulse and gestational age =34 weeks were independent risk factors for preeclampsia. The results of S-fold cross-validation showed

that, when num_leaves=5, max_depth=3, min_data_in_leaf=91, feature_fraction=0.8, bagging_fraction=0.6, and bagging freq=5,

the Light GBM model achieved the best effect the area under the curve (AUC), sensitivity and specificity of Light GBM model were

0.964, 84.9% and 92.7%. Conclusion The prediction model of preeclampsia based on LightGBM machine learning algorithm has a

higher prediction effect, which can effectively predict the occurrence of preeclampsia in pregnant women in Chongging, and provide

decisions for clinicians.
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Tab.1 Comparison of baseline data between preeclampsia group and non-preeclampsia group

It R A TR AT (n=291) EFA AT AL (n=1318) /z P
GGT[U/L, M(Q,, Q)] 16.00(9.93, 32.00) 11.20(8.00, 17.10) -8.117 <0.001
ALT[U/L, M(Q,, Q,)] 15.00(10.00, 25.30) 11.50(8.50, 17.04) -6.173 <0.001
FR P AT AR x 10°/1, M(Q,, Q,)] 6.55(5.05, 8.19) 6.36(5.27,7.86) -0.610 0.542
PT[s, M(Q,, Q,)] 10.90(10.30, 11.60) 10.90(10.50, 11.40) -0.037 0.971
TT[s, M(Q, Q)] 16.20(14.90, 17.60) 15.30(13.10, 16.60) -6.854 <0.001
AST[U/L, M(Q,, Q,)] 21.70(16.80, 31.00) 18.10(15.10, 22.60) -6.856 <0.001
JRIEE[M(Q,, Qy)] 1.02(1.02, 1.03) 1.02(1.02, 1.02) -6.085 <0.001
JRZ [mmol/L, M(Q,, Q,)] 4.14(3.20,5.11) 3.20(2.60, 3.93) -10.776 <0.001
PR [umol/L, M(Q,, Q,)] 419.00(342.00, 482.60) 316.95(270.80, 370.45) ~14.543 <0.001
SBR[ wmol /L, M(Q,, Q5)] 3.70(2.00, 6.39) 2.83(1.80, 4.79) -3.744 <0.001
TBIL[(wmol/L, M(Q,, Q,)] 7.30(5.60, 9.60) 8.80(6.70, 11.60) -6.221 <0.001
BEM[g/L, M(Q, Q)] 60.80(55.74, 65.10) 64.59(59.68, 68.40) -7.903 <0.001
MCV[fl, M(Q,, Q,)] 90.40(87.20, 94.00) 91.60(86.70, 95.63) ~1.899 0.058
MCHC[g/L, M(Q,, Q,)] 333.00(323.00, 341.00) 325.00(316.00, 333.00) -8.610 <0.001
MCH[pg, M(Q,, Q,)] 30.40(28.80, 31.50) 29.80(27.80, 31.40) -2.978 0.003
PRI x 10°/L, M(Q,, Q,)] 0.41(0.32,0.54) 0.43(0.31, 0.56) -0.032 0.975
WE B PR A0 AU x 10°/L, M(Q,, Q3)] 0.02(0.01, 0.03) 0.02(0.01, 0.02) -0.511 0.610
WETR MR AN T2 x 10°/L, M(Q,, Q3)] 0.05(0.02, 0.08) 0.05(0.03,0.09) -2.374 0.018
4 [mmol/L, M(Q,, Q,)] 105.50(102.60, 107.33) 105.00(103.00, 106.70) ~2.109 0.035
WRELAAE AL x 10°/1, M(Q,, Q,)] 1.56(1.23,2.02) 1.54(1.27,1.88) -0.798 0.425
ALB[g/L, M(Q,, Q,)] 33.70(29.80, 37.00) 35.60(33.30, 38.00) -6.922 <0.001
GLB[g/L, M(Q,, Q,)] 26.80(23.70, 30.40) 28.70(25.00, 32.00) -4.871 <0.001
WBC[ x 10°/L, M(Q,, Q,)] 8.70(7.28,10.78) 8.50(7.21,10.13) -1.187 0.235
DBIL[wmol/L, M(Q,, Q,)] 1.70(1.30, 2.50) 2.20(1.70, 2.80) -6.643 <0.001
ALP[U/L, M(Q,, Q,)] 156.00(123.70, 199.60) 172.00(134.25,214.30) -3.190 0.001
RBC[ x 10/L, M(Q,, Q)] 4.04(3.80, 4.43) 3.96(3.70, 4.24) -3.625 <0.001
HCT[%, M(Q,, Q,)] 36.70(34.00, 39.50) 35.90(33.50, 38.30) -2.973 0.003
FIB[g/L, M(Q,, Q,)] 4.09(3.50, 4.76) 3.78(3.32, 4.44) -5.039 <0.001
WU [emol /L, M(Q,, Q,)] 54.60(45.40, 64.50) 46.40(41.30, 52.60) -10.004 <0.001
2 [ mmol/L, M(Q,, Q5)] 4.62(4.00, 5.40) 4.40(3.97,5.01) -3.127 0.002
PDW[%, M(Q,, Q,)] 16.60(15.70, 17.90) 16.50(15.90, 17.00) -2.596 0.009
PCT[%, M(Q,, Q3)] 0.20(0.16, 0.24) 0.20(0.17,0.23) -0.249 0.803
PLT[ x 10°/L, M(Q,, Q,)] 166.00(133.00, 215.00) 179.00(144.75, 222.00) -3.082 0.002
HB[g/L, M(Q,, Q,)] 122.00(111.00, 133.00) 117.00(107.75, 126.00) -5.391 <0.001
#H [mmol/L, M(Q, Q,)] 137.90(136.34, 139.00) 138.20(137.00, 139.80) -4.160 <0.001
A [mmol/L, M(Q, Q,)] 4.10(3.90, 4.31) 3.90(3.70, 4.10) -9.410 <0.001
IBIL[(mol/L, M(Q,, Q,)] 5.44(4.20,7.32) 6.60(4.90, 8.90) -5.860 <0.001
IZAERR %, M(Q,, Q5)] 29(25,33) 27(24, 30) -5.094 <0.001
Wi 1 [mmHg, M(Q,, Q,)] 144(134, 158) 112(106, 120) -24.215 <0.001
&5k [mmHg, M(Q,, Q,)] 95(86, 102) 71(68, 80) -23.023 <0.001
I [YK /min, M(Q,, Q3)] 86(80,97) 80(80, 90) -6.053 <0.001
e IR 07 52 (461 (%) ] 48(16.5) 56(4.2) 59.126 <0.001
WH PRI 0 5 (461 (%) ] 11(3.8) 27(2.0) 3.099 0.078
2B )8 = 348 [ 11(%)] 210(72.2) 1263(95.8) 172.476 <0.001
SEBREAM(%)] 167(57.4) 742(56.3) 0.115 0.734
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Tab.2 Logistic regression analysis of difference index in

preeclampsia

A H B SE OR 959%CI P
JR LG 43.036 17.973 4.899 2463.308~9.740 0.017
JRIR 0.008 0.001 1.008 1.005~1.011 <0.001
MCHC 0.016 0.007 1.016 1.003~1.029  0.019
GLB -0.110 0.025 0.896  0.853~0.941  <0.001
PDW 0.116 0.044 1.123  1.03~1.225 0.009
Lt 1.144 0385 3.139  1.477~6.67 0.003
A 0.064 0.026 1.066 1.012~1.123  0.016
FMLEZRES 0852 0459 2343 1.159~1.218  0.063
Wi 1 0.172 0.013 1.188  1.159~1.218  <0.001
EF 5K 0.006 0.003 1.006  1.001~1.011 0.019
Jik 0.027 0.012 1.027  1.004~1.051  0.021
Zpf =348  -1.738 0.441 0.176  0.074~0.417  <0.001
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Tab.3 Consistency test of characteristic variables in training

set and test set

RAIEAS T KS{H P
JR I 0.032 0.871
IRz 0.033 0.862
MCHC 0.056 0.225
GLB 0.044 0.510
PDW 0.029 0.932
By 0.023 0.992
S AERE 0.029 0.936
1o I R T 0.007 1.000
WeHi 1 0.052 0.318
fFakIE 0.026 0.972
Jhica 0.026 0.977
7] = 34 0.008 1.000
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Fig.1 ROC plot of logistic regression model and LightGBM

model in test set
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Tab.4 Performance evaluation of logistic regression model and LightGBM model

A ECRHME(E) BRI AREEEE)  RBAME(E)  BUREE(%)  FRREE(%)  HERIEZE(%)  AUC
Logistic[a] 95 59 381 16 27 68.6 96.0 78.7 0.936
LightGBMAX ! 73 368 29 13 84.9 92.7 71.6 0.964
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