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Effectiveness Evaluation of Screening Model for High-risk

Population of Liver Cancer in Inner Mongolia

REN Jing', LI Xiao-dong®, QIAO Li-ying’, CAO Mao-mao*, XI Yun-feng’

(1. School of Public Health, Baotou Medical College, Baotou 014040, China; 2. Inner Mongolia
Autonomous Region Corps Hospital of Chinese People’s Armed Police Forces, Hohhot 010040,
China; 3. Inner Mongolia Autonomous Region Comprehensive Center for Disease Control and Pre-
vention, Hohhot 010031, China; 4. National Cancer Center, National Clinical Research Center
for Cancer, Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical

College, Beijing 100021, China)

Abstract: [Purpose] To evaluate the screening effect of high-risk population of liver cancer in
Inner Mongolia, and to provide reference for establishing a screening model for high-risk popula-
tion of liver cancer in Inner Mongolia.[ Methods | A total of 4 899 participants in this study were
included in the cancer screening cohort of the urban cancer early diagnosis and treatment project
in Inner Mongolia from 2016 to 2018 and attended baseline survey and follow-up. The question-
naire evaluation data, clinical screening data and outcome follow-up data of the cancer screening
cohort population were sorted, and descriptive study was used to analyze the baseline information
of the study population, the ROC curve was drawn for the indexes related to the occurrence of
liver cancer, the areas under the ROC curve (AUC), sensitivity, specificity and other parameters
were used to evaluate the predictive value of each index. [Results ] Body mass index, exposure to
asbestos, rubber and pesticides, indoor environments where people live or work for a long time
were often smoked, HBsAg, serious air pollution in the living environment in the past 10 years,
and marital status had no predictive value on the risk of liver cancer(AUC<0.5). “There has been
serious air pollution in the living environment in the past 10 years” was statistically significant(P<
0.05). The predictive value of other indicators for liver cancer was low (0.5<AUC=<0.7), and the
change was not statistically significant(P>0.05). Among them, the AUC of tea consumption was the
largest which was 0.646 (95%CI: 0.498~0.794), the sensitivity and specificity were 61.20% and
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66.70% , respectively. The Youden index was 27.90%. The positive likelihood ratio and negative

likelihood ratio were 1.838 and 0.582, respectively.

[Conclusion] In this study, traditional

macroscopic risk factors have low predictive value for the screening and diagnosis of liver cancer.
Established a risk prediction model which is more suitable for high-risk population of liver cancer
in Inner Mongolia combined with biological detection indicators to improve the detection rate of
liver cancer and decrease the incidence and mortality rates of liver cancer.

Key words: liver cancer; screening; ROC curve; Inner Mongolia
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Table 1 Basic characteristics of participants

Characteristic N %
Gender

Male 1923  39.30

Female 2976  60.70
Age(years old)(mean+SD) 56.04+8.14
Ethnic group

Han 3891 79.40

Mongolians 833  17.00

Others 175 3.60
Body mass index (kg/m?)”

<18.5 70 1.40

18.5~23.9 2035 41.50

24.0~27.9 2249  45.90

=28.0 526 10.70
Education

College and higher 844  17.20

High school 1605 32.80

Junior school 1703  34.80

Primary school and lower 747 15.20
Marital status

Married 4714 96.20

Unmarried 185 3.80
Occupation

Public officer 1343 27.40

Agricultural and industrial service personnel 2621  53.50

House worker 616 12.60

Others 319 6.50
Smoking

Non-smoker 1374 28.00

Current smoker 3274 66.80

Former smoker 251 5.10

Number of cigarettes smoked per day, 20(20,30)

median (P Pss)

Duration of smoking, median(P,s P9 (year)* 5(2,10)
Alcohol consumption

Non-drinker 1389 28.40

Current drinker 3328 67.90

Former drinker 182 3.70
Tea consumption

Non-drinker 1906  38.90

Current drinker 2790 57.00

Former drinker 203 4.10
Physically inactive

Yes 1100 22.50

No 3799 77.50

Notes: '19(0.40%) were missing; “4653(95.00%) were missing

25.40% ,AFP B9 7R 8% F 28 38 B AR (2.50%) , B
PRI e s, o 0.975, VA T #8951 P>0.05, 22
S TG X (Table 3, Figure 2)
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Table 2 ROC curve analysis results and characteristic parameters of the basic characteristics of participants

Indicator AUC Standard error P 95%Cl  Sensitivity(%) Specificity(%) Youden index(%) +LR -LR
Gender 0.512 0.084 0.885 0.348~0.676 60.80 41.70 2.50 1.043  0.940
Age 0.552 0.081 0.530 0.394~0.711 69.90 50.00 19.90 1.398  0.602
Education 0.631 0.076 0.116 0.483~0.780 50.10 75.00 25.10 2.004  0.665
Marital status 0.477 0.087 0.784 0.307~0.647 100.00 0.00 0.00 1.000 —
Occupation 0.532 0.072 0.701 0.391~0.673 19.10 91.70 10.80 2301 0.882
Body mass index ~ 0.495 0.080 0.957 0.339~0.652 10.70 91.70 2.40 1.289  0.974
Ethnic group 0.603 0.066 0.216 0.473~0.733 20.60 100.00 20.60 - 0.794
- BT, BE R E 7 f A 2 AUCK
. 0.5, % F° JHF- 9 1) 075 2 0 B0 A0 1, HE A&
T Ase 5 A KBTI H AUC>0.5, 4 4 i 2 14
Education

Sensitivity

T
0.6

T
0.4
1-Specificity

0.8 1.0

— Marital status

—— Body mass index

Figure 1 ROC curve of the basic characteristics of participants

P MERERCG, Bl S 2y AUC MH
R, 0.526, R U RN 29 518 80 N
5.30% , 4% fil Bl Bl 2 45 1) R BHURE RN 280 4
BN (IR 0.90%) , FIEAUSA e d5e Kk
(0.991)(Table 4,Figure 3),
224 AFF X F¥A W ROC
25T 48 R B AE S

B iy G YA SRR\ S e R
15 Y WOBE 7 2 G T AR AR 2 B R
VT A AR AR B IR B0 TR |
JE AT BT AE /Y = N R BT 2 A NI
MR R B Z AR B 9 DR AR
FIAAE T R R 45

Occupation

Ethnic group
Reference line

223 BRAiEfEA EH R ROC &5 4R A
HFAE A B

WO 2 fil A7 F Y b AL 5 8 NG AR, A6 H2 fi
WO A F Y BT H2 A A 2 AR e 422 M R 2 by A4 |
TR AR 2 2 fuh i S e 42 M B AR A ik HL At A
FEYIE, ROC & mrasfion, LLL 8 MEs P
EHIIR T 0.05, 22 R IG5 L ds b it T 4

R KRS TR = NS b
oA N LA BT 4 A 18 R A e P T 2 R0
YW AR AR AUC HY/NT 0.5, ANBEVE N - 0 A
BWIIKYE )5 & P<0.05, 254 548 L, Hig
7K R H2ES Y IILG I EE L (P>0.05), 10
AUC EA T 0.5~0.7, Bl 1 BE ALK, Tk A5 AUC fH iR
K (0.646), LT BOM BHPERUR e fe i, 4000k
27.90% \1.838 , W M 7 F{ B 5 v (72% ) , k= 1A &

Table 3 ROC curve analysis results and characteristic parameters of the liver-related diseases and detection indicators

Standard

Sensitivity Specificity Youden

Indicator AUC ertor P 95%CI %) %) Tndex(%) +LR -LR

Hepatobiliary system disease 0.500 0.091 1.000 0.321~0.679  100.00 0.00 0.00  1.000 -
Hepatitis B virus infection 0.567 0.079 0.465 0.412~0.722 13.40  100.00 13.40 - 0.866
Hepatitis C virus infection 0.531 0.086 0.738  0.362~0.699 6.10  100.00 6.10 - 0.939
Liver cirrhosis 0.627 0.068 0.165 0.493~0.761 25.40 100.00 25.40 - 0.746
Other liver diseases 0.609 0.072 0.233  0.469~0.749 21.80 100.00 21.80 - 0782
With family history of liver cancer  0.531 0.086 0.736  0.363~0.699 6.20  100.00 6.20 - 0938
HBsAg 0.454 0.098 0.617 0.262~0.647  100.00 0.00 0.00  1.000 -
AFP 0.512 0.089 0.891 0.338~0.687 2.50  100.00 2.50 - 0975
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Figure 2

ROC curve of the liver-related diseases and detection indicators
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Table 4 ROC curve analysis results and characteristic parameters of the occupational exposure to hazardous substances

Indicator AUC Stzzli‘fd P 95%CI Se“(i‘yz‘)v“y Spef,;gc“y i:é’;f(‘f;) LR -LR

Occupational exposure to 0.524 0.083 0.771 0.362~0.687 46.50 58.30 480 1.115 0918
hazardous substances

Exposure to asbestos 0.429 0.090 0.394 0.253~0.605  100.00 0.00 0.00  1.000 =

Contact rubber 0.489 0.085 0.895 0.323~0.655  100.00 0.00 0.00  1.000 -

Contact with coal dust 0.508 0.083 0.928 0.345~0.670 34.80 66.70 1.50  1.045 0978

Exposure to pesticides 0.381 0.089 0.156  0.207~0.556  100.00 0.00 0.00  1.000 -

Exposure to radiation 0.526 0.079 0.752  0.371~0.681 530  100.00 5.30 - 0.947

Exposure to beryllium uranium 0.505 0.083 0.957 0.342~0.667 0.90 100.00 0.90 - 0991
radon ete

Exposure to other hazardous 0.509 0.082 0.913 0.349~0.670 1.80 100.00 1.80 - 0982

substances
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Figure 3 ROC curve of the occupational exposure to hazardous substances
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Table 5 ROC curve analysis results and characteristic parameters of the lifestyle ,environment and habits

Standard

Sensitivity Specificity Youden

Indicator AUC error P 95%CI %) %) index(%) +LR -LR
There has been serious air 0.316 0.079 0.028 0.162~0.471  100.00 0.00 0.00  1.000 —
pollution in the living
environment in the past 10 years
Heating method 0.549 0.074 0.559 0.403~0.694  10.50 100.00 10.50 - 0.895
The main cooking fuel in the past  0.541 0.077 0.627 0.390~0.691 8.10 100.00 8.10 - 0919
10 years
The situation of cooking fumes in ~ 0.593 0.081 0.267 0.433~0.752  55.30 66.70 22.00 1.661 0.670
the cooking room in the past 10
years
Smoking 0.623 0.081 0.141 0.465~0.781  72.00 50.00 22.00 1.440 0.560
Indoor environments where people  0.476 0.080 0.777 0.319~0.634  100.00 0.00 0.00  1.000 =
live or work for a long time are
often smoked
Alcohol consumption 0.618 0.082 0.158 0.457~0.779  71.70 50.00 21.70  1.434  0.566
Tea consumption 0.646 0.076 0.080 0.498~0.794  61.20 66.70 2790 1.838 0.582
Physically inactive 0.529 0.080 0.728 0.372~0.686  22.50 83.30 580 1.347  0.930
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849, [34] , f;fjﬁ ﬂ}% 7**51 [35] 7/{
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