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Establishment of A Nomogram Model for Predicting Risk of Endometrial

Malignant Hyperplasia Based on Analysis of Metabolic Factors of Patients

ZHANG He, KONG Wei-min
(Beijing Obstetrics and Gynecology Hospital, Capital Medical University, Beijing 100006, China)

Abstract: [Objective ] To investigate the association of metabolic factors with endometrial atypical hyperplasia
and endometrial cancer, and to develop a nomogram model to predict the risk of developing endometrial can-
cer. [Methods] A total of 205 patients, including 102 cases of endometrial atypical hyperplasia and 103 cases
of endometrial carcinoma admitted in Beijing Obstetrics and Gynecology Hospital from January 2010 to De-
cember 2015 were enrolled in the study;and 104 patients with simple endometrial hyperplasia or polypoid hy-
perplasia during the same period were selected as the control group. The blood pressure, blood glucose,
triglycerides, and high-density lipoprotein were retrieved from the clinical data of patients. Multivariate Logis-
tic regression analysis was used to determine the risk factors associated with endometrial malignant hyperplasia
and a nomogram prediction model of risk factors associated with endometrial malignant hyperplasia was devel-
oped. Discrimination, calibration, and clinical usefulness of the predicting model were assessed using the C-
index, calibration plot, and decision curve analysis. Internal validation was assessed using the bootstrapping
validation. [Results] The age, hypertension, diabetes, BMI, uric acid, and hyperlipidemia were included in
the nomogram prediction model as predictors. The model had a C-index of 0.772(95%CI:0.717~0.827) with good
discrimination and good calibration. A high C-index value of 0.752 was reached in the interval validation. De-
cision curve analysis showed that it was meaningful to use this nomogram for patient interventions when the
threshold probability was within 36%~91%. [ Conclusion ] The development of endometrial malignant hyperpla-
sia is significantly associated with metabolic factors. Age>50, BMI=25 kg/m?, hyperuricemia, and hyperlipi-
demia are the main risk factors for the development of endometrial malignant hyperplasia. The nomogram pre-
diction model based on physical examination and laboratory testing developed in this study can be used for pre-
dicting the risk of endometrial malignancy and screening in women with metabolism-related high-risk factors.
Subject words: endometrial cancer; endometrial atypical hyperplasia; metabolic factors; nomogram model
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Table 1 Baseline characteristics of the patient[n(%)]

. Study group Control grou Total
Characteristics (nZZ%)S) P (n=1(;g4) P (n=309) P
Age(years old)

<50 103(50.24) 82(78.85)  185(59.87)
50~60 72(35.12) 19(18.27) 91(29.45) <0.001
>60 30(14.63) 3(2.88) 33(10.68)
Mean Age(years old) 49.4+10.7 43.8+8.7 47.54+10.38 <0.001
Abnormal vagina hemorrhage
Yes 150(73.17) 32(30.77)  182(58.90) <0.001
No 55(26.83) 72(69.23)  127(41.10) ’
Menstrual status
Menopause 90(43.90) 7(6.73) 97(31.39) <0.001
Menstruating 115(56.10) 97(93.27)  212(68.61) ’
Metabolic parameters
Body mass index
Normal(BMI<25 kg/m?) 76(37.07) 65(62.50)  141(45.63) <0.001
Overweight(BMI=25 kg/m?) 129(62.93) 39(37.5) 168(54.37) ’
Systolic blood pressure(mmHg)
<140 127(61.95) 84(80.77)  211(68.28) 0.001
=140 78(38.05) 20(19.23) 98(31.72) ’
Diastolic blood pressure(mmHg)
<90 123(60.00) 87(83.65)  210(67.96) <0.001
=90 82(40.00) 17(16.35) 99(32.04) ’
High blood pressure
Yes 85(41.46) 21(20.19)  106(34.30) <0.001
No 120(58.54) 83(79.81)  203(65.70) ’
Cholesterol(mmol/L)
0~5.2 110(53.66) 78(75.00)  188(60.84) <0.001
>5.2 95(46.34) 26(25.00)  121(39.16) ’
Fasting blood glucose(mmol/L)
=5.5 69(33.66) 13(12.50) 82(26.54) <0.001
<55 136(66.34) 91(87.50)  227(73.46) ’
Carcinoma embryonic antigen(pg/L)
0~5 203(99.02) 104(100.00)  307(99.35) 0312
>5 2(0.98) 0 2(0.65) ’
Cancer antigen 125(U/ml)
0~30.2 172(83.90) 94(90.38)  266(86.08) 0.120
>30.2 33(16.10) 10(9.62) 43(13.92) ’
Cancer antigen 199(U/ml)
0~30.9 162(79.02) 98(94.23)  260(84.14) 0.001
>30.9 43(20.98) 6(5.77) 49(15.86) ’
Triglyceride(mmol/L)
0~1.7 134(65.37) 88(84.62) 222(71.84) 0.001
>1.7 71(34.63) 16(15.39) 87(28.16) ’
High density lipoprotein(mmol/L)
1.04~1.60 138(67.32) 85(81.73)  223(72.17) 0.022
<1.04 67(32.68) 19(18.27) 86(27.83) ’
Low density lipoprotein(mmol/L)
2.07~3.37 134(65.37) 85(81.73)  219(70.87) 0.003
>3.37 71(34.63) 19(18.27) 90(29.13) ’
Uric acid(pmol/L)
155~357 165(80.49) 99(95.19)  264(85.44) 0.001
>357 40(19.51) 5(4.81) 45(14.56) ’
Hyperlipidemia
Yes 97(47.32) 25(24.04)  122(39.48) <0.001
No 108(52.68) 79(75.96)  187(60.51) ’
Metabolic syndrome
Yes 59(28.78) 7(6.73) 66(21.36) <0.001
No 146(71.22) 97(93.27)  243(78.64) )
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Table 2 Univariate Logistic regression of predictors related to
metabolic factors

EELEITIE N
3 9% it
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Variation B Odds ratio (95%CI) P

Age 0.020  1.020(0.987~1.054) 0.244
Systolic blood pressune -0.007  0.993(0.968~1.018) 0.569
Diastolic blood pressure 0.045  1.046(1.005~1.089) 0.028
Fasting blood glucose 0.513 1.671(1.113~2.509) 0.013
Body mass index 0.039 1.039(0.955~1.131) 0.371
Carcinoma embryonic antigen 0.175 1.191(0.809~1.754) 0.375
Cancer antigen 125 0.003  1.003(0.995~1.012) 0.430
Cancer antigen 199 0.018 1.018(0.998~1.039) 0.072
Cholesterol 1.611 5.008(1.716~14.618) 0.003
Triglyceride -0.514  0.598(0.341~1.050) 0.074
High density lipoprotein -1.753  0.173(0.040~0.755) 0.020
Low density lipoprotein -1.224  0.294(0.100~0.867) 0.027
Uric acid 0.007  1.008(1.003~1.012) 0.002

Table 3 Multi-factor Logistic regression of predictors related to
metabolic factors
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this retrospective analysis
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