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Risk factors for early miscarriage in patients with thin endometrium receiving
in vitro fertilization/intracytoplasmic sperm injection—embryo transfer:a study

based on machine learning—based predictive modeling
Hu Xinyue',Hu Yuling’,Lv Xingyu’, Ding Yubin',Li Tian’, Zhong Zhaohui',Tang Xiaojun'
(1. College of Public Health ,Chongqing Medical University ;2. Center for Reproductive Medicine ,
The First Affiliated Hospital of Chongqing Medical University ;3. Department of Reproductive Medicine ,
Sichuan Jinxin Xinan Women and Children’s Hospital )
[ Abstract]Objective : To investigate the influencing factors for early miscarriage in in patients with thin endometrium during fresh em-
bryo transfer based on multiple machine learning methods , to establish a predictive model, and to provide reasonable ideas for prevent-
ing early miscarriage in patients with thin endometrium undergoing fresh embryo transfer. Methods : A total of 1153 patients with thin
endometrium who underwent fresh embryo transfer for the first time were enrolled in this study, and LASSO regression and random for-
est recursive feature elimination (RFE) were used for feature selection. Six machine learning models were developed and compared in
terms of cross validation, accuracy, sensitivity , recall rate, {1 value, area under the ROC curve, and calibration curve. SHAP plots were
used to elucidate the influencing factors for early miscarriage. Results: A total of 29 feature variables were identified by LASSO regres-
sion and random forest RFE and were included in the six machine learning models, among which the multilayer perceptron model
showed the best discriminatory ability for early miscarriage, with an area under the ROC curve of 0.803 (95%CI1=0.772-0.834). The
random forest, XGBoost, and AdaBoost models had an area under the ROC curve of >0.7. Conclusion : This study establishes a ma-

chine learning—based predictive model for early miscarriage in patients with thin endometrium during fresh embryo transfer , and valida-

tion of various evaluation metrics shows that the model has good per-
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formance and can help clinicians to achieve the early diagnosis of

patients, thereby providing ideas for improving the pregnancy out-
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