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Construction and verification analysis of risk prediction model for re-pregnancy
failure in patients with unexplained recurrent spontaneous

abortion based on LASSO regression analysis”
ZHANG Wei' ,JIANG XuejuanlA ,ZHU Yi*,YING Pian®
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[Abstract] Objective To construct the related factors of re-pregnant failure in the patients with unex-
plained recurrent spontaneous abortion (URSA) based on the least absolute shrinkage and selection operator
(LASSO) regression analysis, and to construct the prediction model and conduct the verification.
Methods The prospective study was adopted to select 420 URSA patients admitted and treated in Hangzhou
Municipal Red Cross Hospital from February 2021 to February 2024 as the research subjects. They were divid-
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ed into modeling group and verification group by simple random sampling method with a ratio of 7 ¢ 3. All
URSA patients were followed up until termination of pregnancy. They were divided into the pregnancy success
group and pregnancy failure group based on the pregnancy outcome. The baseline data of the patients conduc-
ted the statistics. LASSO regression was used to screen the risk factors that might affect the re-pregnancy fail-
ure of URSA patients for conducting the binary logistic regression analysis,and the nomogram model was con-
structed according to the relevant factors and a nomogram model was constructed according to the regression
results. The Bootstrap internal verification method was used to verify the nomogram model,and the verifica-
tion group data were used to conduct the external verification on the nomogram model. Results The optimal
penalty term coefficient A was determined by the three-fold cross-validation of the LASSO regression model.
Nine potential related factors were screened at A =5, which were the age,number of abortions, autoimmune
factors, impaired fasting glucose, DFI, number of high-quality embryos, human chorionic gonadotropin
(HCG) ,progesterone (P) and estradiol (E,). The results of binary logistic regression analysis showed that
elder, more abortions,abnormal autoimmune factors,impaired fasting glucose and high DFI were the risk fac-
tors for re-pregnancy failure in URSA patients (OR =1. 286,4.574,3.114,3., 204,1. 234, P<C0. 05). The large
number of high-quality embryos and high expression of serum HCG,P and E, were the protective factors for
the re-pregnancy failure in URSA patients (OR =0. 547,0. 826,0. 948,0. 995, P<C0. 05). The Bootstrap inter-
nal validation method was used to verify the nomogram model of the modeling group and validation group.
The consistency index (C-index) values were 0. 959 and 0. 968, respectively. The calibration curves of the two
groups were well fitted with the ideal curve. The results of drawing the receiver operating characteristic
(ROC) curve showed that the area under the curve (AUC) of the modeling group was 0. 959 (95% CI :
0.937—0.981,P<C0. 001) , the sensitivity was 86. 6% ,the specificity was 95. 7% and the Youden index was
0. 823. AUC of the validation group was 0. 968 (95% CI:0. 949 — 0. 988, P <C0. 001), the sensitivity was
88. 5% .the specificity was 97. 4% and the Youden index was 0. 859. Conclusion

tions,autoimmune factors,impaired fasting glucose, DFI,number of high-quality embryos, HCG,P and E, are

The age,number of abor-

closely correlated to the failure of re-pregnancy in URSA patients. At the same time, the constructed nomo-
gram model based on the above factors has a good predictive efficiency on the pregnant failure of the patients.
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1 FHBE - RABBEER

i H YL (n=294) BUELH (n =126) U/t/X P
FRIMQ,.Q) %] 30.00(27.00,32.00) 30.00(28.00,33.00) 0.399 0. 690
BMI(z %5 ,kg/m”) 25.59+1. 27 25.46+1. 33 0.948 0. 344
WAEREIMQ,.Q,) K] 4.00(4.00,5.00) 4.00(3.00,5.00) 1.273 0.203
B & G ] # 2 (%) ]
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B K % 18(6.12) 8(6. 35)
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DFI(x+5,%) 28,1645, 54 27.9644. 68 0. 355 0.723
FRIEIEHIM(Q, .Q,) 4] 3.00(2.00,3.00) 3.00(1.00,4.00) 0.784 0.433
PR 7
HCG(z%s,U/L) 54 806. 89742 471. 25 54 911.424-2 502,12 0. 396 0. 693
P(z =+s.nmol/L) 73.204+23.16 74.06+22. 96 0. 350 0.727
E,(z %5, pmol/L) 388.094111.76 382.614-109. 88 0.463 0. 644
PRL(z+s5,pg/L) 23.1044. 09 23,6944, 13 1.351 0.178
FSH(z %s5,1U/L) 3.38+1.22 3.4141.18 0.233 0. 816
T(x+s,ng/mL) 0.60-+0.15 0.59240.13 0.651 0.516
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x3 Z 5t logistic 34347 URSA 2& B X iR 5 WA &2 im [ =

PAISE S B SE Wald P OR 95%CI
AR 0.251 0.064 15.337 <<0. 001 1.286 1.134~1.458
i AR 1.520 0. 284 28. 636 <0. 001 4.574 2.621~7.982
5 o 2 5 1.136 0.479 5. 629 0.018 3. 114 1.218~7.958
23 J 1 32 i 1.164 0.552 4,444 0. 035 3. 204 1.085~9. 458
DFI 0.210 0. 050 17. 684 <<0. 001 1.234 1.119~1. 361
e I R G % —0. 604 0.177 11.584 0.001 0. 547 0.386~0. 774
HCG —0.191 0. 068 7.894 0. 005 0. 826 0.724~0. 944
P —0.053 0.011 23.368 <20. 001 0.948 0.928~0. 969
E, —0.005 0. 002 5.179 0.023 0. 995 0.991~0.999
g 15. 461 6. 184 6.251 0.012
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