ETFIFRERT E iéjﬂil_#:ﬁi’)ﬁi I H /Y
RESHEN LENRT S AR R

BoOEMR ORI AR RVK M EAE? TR
(LRSS BBk (LR A B2 R B ), LU DA 2500215 2,10 40 R0 B 3 B9 B (1
AR B 5 ), LR 50— B K2 (LR A B2 B0 LR VAT 250117 3. 1L AR K25
BEZBE AL TUE SR, IR 3T 250012)

\{

WOE[AW] b e R R AT AR B MG B R, ST I 6 A XL B T 0 A
A [k ] #2017 4F 3 H & 2020 4F 9 H &L ZR4E KM Lk i2 Riam g
40~69 J& % B9 NTE, BLFH 124 48 15 3 43 VT fic 75 2% (DU R 32 4R PR A (L E K ) B
745995 191 25 F0 %F B éﬂﬁt@zfp AN AR 1410 1, % RRZH 5 640 1, # AN FEFE 7:3 BEFLOS K
YZREE (n=4 926) FIIGIESE (n=2 124) , 43 5l FH T 22 S ARV AU g0 3F . SR 2 M8 A7 s &K
A K P<O.1 AR E N A S5 A Logistic [01H 34T 22 IR 2240 Ar , 465 075 328 118 40 52 iy IR 28 e 57 3 4k
IR R T F 5T C F8 B0 LAPE M B 8 X 40 i 2 il A o il PR ¢ e — 30k . [ 2528 ] Logistic 114
ST R, A L R E MR B B e A RRED EREMEA
BB KRG 2 I TR b7 TR 2 A e v s A RE S 2R A LI
S AF RIS AIE A5 19 3238 3 TR0 i 28 °F AR 20 514 0.714(95%C1:0.696~0.733) F1 0.722(95%
CI:0.704~0.741) , %%%Mﬁ&”ﬁ-ﬁﬁﬁfﬂﬁEﬁﬁ Tz o P S 7 T 0 ARE 5 R ST o ARE SR A — 3K, 25
B T AT5 b 2 W20 T LA 358 i 1 T 0 i (2536 ] FETFHREE R AR5 7 05 7 W N R 1
B I8 e R 9 A 1R A T T fﬁﬂﬂﬁ—ﬁ ﬁﬁaﬁﬂ/ﬁﬁﬂﬂl (e, T T e N 2 N B B A A Y
ANMRFIREAS , DA 6 78 98 OR0R5 o 0 2 4 1 0 A 302

KB B R R TR AR AR 5 1 AR

hE 4 %2 . R73-31 TEKFRIDAD ;A X EHS1004-0242(2021)11-0820-07
doi:10.11735/j.issn.1004-0242.2021.11.A004

A Predictive Model for High Risk Population of Esophageal
Squamous Cell Carcinoma and Precancerous Lesions
Based on Upper Gastrointestinal Cancer Screening Pro-

gramme in Rural Areas of Shandong

CHEN Yu'?, ZHANG Huan''?, XU Ke'?, YUAN Yan??, ZHANG Nan?,
CUI Yong-chun*, WANG Jia-lin?

(1. Shandong First Medical University and Shandong Academy of Medical Sciences, Jinan
250021, China; 2. Shandong Cancer Hospital and Institute, Shandong First Medical University
and Shandong Academy of Medical Sciences, Jinan 250117, China; 3. School of Public Health,
Cheeloo College of Medicine, Shandong University, Jinan 250012, China)

Abstract: [Purpose] To establish a predictive model for esophageal squamous cell carcinoma based on
the risk factor analysis. [Methods ] Subjects aged 40~69 years who participated in the “early diagnosis
and early treatment of upper gastrointestinal cancer in rural areas program” in Shandong Province
from March 2017 to September 2020 were selected. Propensity score matching method (matching
factors: age, gender, income, education level) was used to balance the baseline information be-
tween the case and control group, and finally 1 410 cases and 5 640 controls were included. The
two groups randomly divided into training set(n=4 926) and verification set(n=2 124) with a ratio of
7 to 3. Chi-square test was used for univariate analysis, and the factors with P<0.1 were included
in conditional multivariate Logistic regression analysis. The nomogram was established based on
the risk factors to evaluate the efficacy of differentiation using the C index and a calibration curve
was drawn to evaluate the consistency of the model. [Results] Logistic regression analysis showed
that family history of cancer, alcohol drinking, high pickled, fried and moldy food consumption,
low meat, egg, milk products and beans consumption were risk factors of esophageal squamous
cell carcinoma and precancerous lesions. The area under the receiver operating characteristic

(ROC) curve (AUC) of the training set and the validation set was 0.714 (95%CI:0.696~0.733) and
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0.722(95%C1:0.704~0.741), respectively, indicating that the nomogram model established based on 7 risk
factors had a good capability of differentiation. The calibration curve showed that the prediction probability
was consistent with the actual probability, and the combination of the two indicators showed that the model
had a good prediction ability. [ Conclusion] The model for prediction of esophageal squamous cell carcino-
ma and precancerous lesions developed in the study based on environment and life style factors has a good
predictive value and can be used to select individuals who should undergo endoscopic examination, which
may promote the screening accuracy and improve the screening efficiency for esophageal cancer.

Key words: esophageal squamous cell carcinoma; precancerous lesions; prediction model; Shandong
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Table 1 Demographic comparisons between control and case group[n(%)]

. Before PSM After PSM
Characteristic
Control group Case group P Control group Case group P
Total 106308(98.69) 1410(1.31) 5640(80.00) 1410(20.00)
Gender
Male 49547(46.61) 983(69.72) <0.001 3932(69.72) 983(69.72) 1.000
Female 56761(53.39) 427(30.28) 1708(30.28) 427(30.28)
Age(years old)
40~49 27528(25.89) 106(7.52) 424(7.52) 106(7.52)
50~59 44026(41.41) 466(33.05) <0.001 1864(33.05) 466(33.05) 1.000
60~69 34754(32.69) 838(59.53) 3352(59.43) 838(59.43)
Education level
No more than primary school 45103(42.43) 679(48.16) <0.001 2716(48.16) 679(48.16) 1,000
Junior high school and above 61205(57.57) 731(51.84) 2924(51.84) 731(51.84)
Income level (Yuan)
<20000 32064(30.16)  485(3440) . 1940(3440)  4853440)
>20000 74244(69.84) 925(65.60) 3700(65.60) 925(65.60)

Note : PSM : propensity score matching
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Table 2 Univariate analysis of ESCC and precancerous lesions in training set[n(%)] 3

Factor Control group Case group X p
BMI (kg/m?)
<18.5 140(3.56) 40(4.01)
18.5~23.9 1893(48.18) 506(50.75)
5.173  0.160
24.0~28.0 1536(39.09) 379(38.01)
>28.0 360(9.16) 72(7.22)
Smoking
No 2878(73.25) 664(66.60)
23.067 <0.001
Yes (packs/year)
<30 121(3.08) 24(2.41)
=30 930(23.67) 309(30.99)
Alcohol drinking
No 2757(70.17) 448(44.93)
222.789 <0.001
Yes 1172(29.83) 549(55.07)
Tea drinking
No 2586(65.82) 552(55.37)
37.572 <0.001
Yes 1343(34.18) 445(44.63)
Source of drinking water
Tap-water 3285(83.61) 818(82.05)
Purified water 271(6.90) 84(8.43) 2.810 0.245
Others 373(9.49) 95(9.53)
Fresh vegetables consumption (times/week )
<2 157(4.00) 38(3.81)
0.071  0.790
=2 3772(96.00) 959(96.19)
Fresh fruits consumption (times/week )
<2 957(24.36) 369(37.01)
64.723  <0.001
=2 2972(75.64) 628(62.99)
Meat, egg,milk consumption (times/week )
<2 767(19.52) 447(44.83)
274367 <0.001
=2 3162(80.48) 550(55.17)
Beans food consumption (times/week )
<2 1377(35.05) 537(53.86)
111.484 <0.001
=2 2552(64.95) 460(46.14)
Pickled food consumption (times/week )
<2 2777(70.68) 625(62.69)
23.769 <0.001
=2 1152(29.32) 372(37.31)
Hot food consumption (times/week )
<2 3378(85.98) 861(86.36)
0.097  0.755
=2 551(14.02) 136(13.64)
Fried food consumption (times/week )
<2 3476(88.47) 810(81.24)
36.737 <0.001
=2 453(11.53) 187(18.76)
Moldy food consumption (times/week )
<2 3899(99.24) 977(97.99)
12.218 <0.001
=2 30(0.76) 20(2.01)
Family history of cancer
No 3465(88.19) 807(80.94)
36.278 <0.001
Yes 464(11.81) 190(19.06)
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Table 3 Risk factors associated with ESCC and precancerous lesions
in the conditional multivariable Logistic regression
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Figure 1 Nomogram model for ESCC and precancerous lesion
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