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Comparison of Three Risk Assessment Models for Colo-

rectal Cancer Screening in Xuzhou

KONG Yun-xin', DONG dong’, ZHUO Lang', CAI Ting’, CHEN Si-ting®,
PAN Jian-qgiang’, GAO Yi-huan', ZHUO Lin*, ZHAO Hong-ying’

(1. School of Public Health, Xuzhou Medical University, Xuzhou 221000, China; 2. Cancer
Prevention and Control Office, Xuzhou Cancer Hospital, Xuzhou 221000, China; 3. School of
Management, Xuzhou Medical University, Xuzhou 221000, China; 4. Tianjin Medical University
General Hospital, Tianjin 300052, China)

Abstract: [Purpose] To compare the efficacy of the Asia-Pacific Colorectal Screening (APCS)
score, the modified APCS score, and the Colorectal neoplasm(CN) prediction score in colorectal
cancer screening. [ Methods] Asymptomatic community residents aged 50~74 who participated in
colorectal cancer screening in Xuzhou from 2017 to 2020 were enrolled in the study. The APCS
score, the modified APCS score and CN prediction score were used to assess the risk of colorectal
cancer in eligible subjects. The detection rate of advanced neoplasm(AN) was compared among
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high risk subjects identified by three different assessment models. [Results] A total of 1 328 eligi-
ble subjects were included in the study, including 570 males (42.92%) with an average age of
59.63 (SD=6.18) years. There were 46 cases of AN were detected with the detection rate of 3.46%.
The high risk rates of the APCS score, the modified APCS score, and the CN predictive score
were 46.54% (618/1 328), 57.68% (766/1 328), and 43.83%(582/1 328), respectively. The high-
risk rate of the modified APCS score was higher than that of APCS score (x’=33.05, P<0.001) and
CN prediction score (x*=51.00, P<0.001). The detection rates of AN in high-risk population were
4.21%(26/618), 4.70%(36/766) and 4.81%(28/582), respectively(x’=0.29, P=0.864). Except for the
APCS score, the detection rate of AN in the high-risk group was higher than that in the non-high-
risk group (the modified APCS score: x*=8.27, P=0.004; the CN prediction score: x’=5.62, P=
0.018), but there was no significant difference with the total detection rate of AN in the population
(3.46%)(the APCS score: x’=0.65, P=0.419; the modified APCS score: x*=1.97, P=0.160; the CN
prediction score: x*=1.97, P=0.160). The sensitivity of each model in the detection of AN was
56.52% (95% CIL: 41.10% ~71.07%), 78.26% (95% CI: 63.64% ~89.05%) and 60.87% (95% CI:
45.37%~74.91%), respectively (x’=5.37, P=0.068). The specificity was 53.82 %(95%CI: 51.05%~
56.58%), 43.06%(95%Cl1: 40.33%~45.82%) and 56.79%(95%Cl: 54.02%~59.52%), respectively.
The specificity of APCS score was higher than that of the modified APCS score (x*=29.74, P<
0.001); however, it had no significant difference from the CN prediction score(x*=2.28, P=0.131),
and the specificity of CN prediction score was higher than that of the modified APCS score (y’=
48.32, P<0.001). The areas under the ROC curve(AUC) of three models were 0.55(95%CI: 0.48~
0.63), 0.61(95%CI: 0.54~0.67) and 0.59(95%CI: 0.52~0.66), respectively(x’=3.07, P=0.215). For
detecting every one case of AN, the number of high risk subjects requiring further screening and
colonoscopy identified by three models was 24, 21 and 21, respectively, while the number of
colonoscopy resource load without primary screening was 29. [ Conclusion] Using the APCS score,
the modified APCS score and the CN predictive score as preliminary screening means can reduce
the colonoscopy resource load required for detection of every one AN case; however, it is neces-
sary to establish a suitable risk assessment model according to the characteristics of the local popu-
lation to further improve the prediction effect in colorectal cancer screening.

Key words: colorectal cancer; screening; scoring model; colonoscopy; Jiangsu
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Table 1 Screening score for colorectal cancer in asymptomatic populations

APCS score Modified APCS score  CN prediction score D 4 %
Factor =A
Criterion Score Criterion Score Criterion Score
Sex Male 1 Male 1 Male 1 . ,
Female 0 Female 0 Female 0 21 ABHEREIE
Age(years old) <50 0 50~54 0 50~55 0 AN ALT S 52
50~69 2 55-64 1 56~70 1 R4 1328 A, H B4k 570
= 3 65~70 . A (4292%), F- ¥ 4F: i (59.63 +
Smoking Current or past 1 Current or past 1 Current or past 1 6.19) % W M AR RO
Never 0 Never 0 Never 0 35 d 3886% F1 38.70% e
BMI(kg/m?) - <23 0 <25 0" 7455%1 . BMI=23 kg/m?, %
- =23 1 =25 1 N
Famil histors of CRC i Y - Dy X £ 256 N(19.28%) @i t5A —
amily history o in Yes es es U
a first-degree relative PR 4 HL I K R L, 170
No 0 No 0 No 0 A (12.80%) B A B IR
Diabetes - - Yes 1 & (Table 2), PN 1B A
- - No O CN 244 fi , H H F h
Risk forecasting 0~1 AR 0 AR 0-~2 AR 18.37% K i AN 46 0 K
23 MR 1-2 MR 36 L e

Notes: AR :average risk ; MR :moderate risk ; HR : high risk

4’ @ ’H’ 17@ 2021 jf‘ g 30 )& % 11 #8  China Cancer,2021,Vol.30,No.11

i R 0.15%(Figure 1),



22 HAFGHLERRBARTHRHEER

APCS P43 APCS PE4METT bt .CN 150U ¥ 43 7
N HE o DA XU #5653 0l O 46.54% (618/1 328)
57.68%(766/1 328) .43.83%(582/1 328), 4% 7l (1] &
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41.10%~71.07%) .78.26%(95%Cl : 63.64%~89.05%)
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TH2EE L (=5.37,P=0.068); FF 55351k 53.82%
(95%C1:51.05%~56.58%) .43.06% (95% C1 :40.33% ~

Table 2 Characteristics of colonoscopy screening population

A& T R R KUR: 28 T APCS B4 (¢ =

in Xuzhou from 2017 to 2020(N=1328)

33.05,P<0.001)F1 CN il PF 53 (x*=51.00, P<  Factor N(%) Factor N(%)
0.001), APCS PF-43 Al CN B 3T 53 155 KU &R Gender Drinking
> L SIS X(X2=1~97 ,P=0.160)., Male 570(42.92) Current or past 514(38.70)
S R A 5 KU 4 Th CN [ H 243 Female 758(57.08) Never 814(61.30)
. Age(years old) BMI(kg/m?)
Ak 20.71% (128/618).21.67% (166/766) . 50~54 342(25.75) <23 338(25.45)
20.96%(122/582), ki th R H] 22 RIS IT#E 5559 316(23.80) | =23 990(74.55)
X (¢=0.21,P=0.901), H¥@EFARMEAH ) 332(25.00) Fandlielyriszzt?vfeCRC in a first-
(Table 3). {05 AR CN ik Hi 2% (18.37%)i B
BB TS Y (APCS T4 ’e] 49 P 65~69 258(19.43) Yes 256(19.28)
TS HI TG R K =LAz, b= 70~74 30(6.02) No 1072(80.72)
0.222;APCS PF 431 1T hR :X°=3.35,P=0.067; Smoking Diabetes
CN 5 3FE 4 1X2:1-75 ,P=0.186), Current or past 516(38.86) Yes 170(12.80)
AR T A KUK 2 T AN R L 4 Never 812(61.14) No 1158(87.20)
A A 4.21% (26/618) .4.70% (36/766) .4.81% 30
(28/582), K il # b 2 5 K122 B X (¢= .
0.29,P=0.864), Bk APCS #5341, APCS i¥5r | < =3 AN
T IR CN T4 25 )R 20 AN K it | 2 T
R T Ak 5 KU 4H (Table 3),{H5 ARE AN _ﬂ
BRI (3.46%) MERMELIFEL | £ w0}
(APCS P43 :¥*=0.65, P=0.419; APCS ¥4 &
TR :¢=1.97,P=0.160;CN T #ll ¥F 53 .x*= LUl = | |-| M
1.97,P=0.160), 50~54 55~59  60~64 65~69 70~74
2.3 BESEEIN it R A B 812 B R B Age(years old)
APCS -‘LE|Z§:}~ APCS -‘LE|Z éj\rﬂ% i/THE( .CN T CN : colorectal neoplasm; AN :advanced neoplasm
P TE AW 5T TP g0 A TC SE IR A X B R Figure 1 Detection of lesions in different age groups participating
AN T2 5 B 5 84 3 56.5206(95%Cl in colonoscopy screening in Xuzhou from 2017 to 2020

Table 3 Model prediction results and detection of lesions in each group

Colorectal neoplasm

Advanced colorectal neoplasm

S
o N(%) v P RR(95%CI) N(%) v 2 RR(95%CI)
APCS Score
Non-high risk(n=710) 116(16.34) 1 2002.82) 1
o 421 0.040 191 0.167
High risk(n=618) 128(20.71) 127(1.01~1.59)  26(4.21) 1.49(0.84~2.65)
Modified APCS score
Non-high risk(n=562) 78(13.88) 1 10(1.78) 1
. 13.12 <0.001 827  0.004
High risk(n=766) 166(21.67) 1.56(1.22~2.00)  36(4.70) 2.64(1.32~5.28)
CN prediction score
Non-high risk(n=746) 122(16.35) 1 18(2.41) 1
o 463 0.031 562 0018
High risk(n=582) 122(20.96) 1.28(1.02~1.61)  28(4.81) 1.99(1.11~3.57)

Notes : RR :relative risk ;95%CI:95% confidence interval
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45.82%) .56.79%(95%CI : 54.02%~59.52%) , APCS Y-
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CN T 3743 22 o geit 7 i X (¢=2.28,P=0.131),
CN T PF 43 &5 T APCS ¥F 4 1B 1T ML ((=48.32,P<
0.001); AUC 43 %1 4 0.55 (95% C1.0.48 ~0.63).0.61
(95%C1:0.54~0.67) .0.59(95%CI1;0.52~0.66) , 4% 5% !
] 22 5% TG 1248 X (’=3.07, P=0.215)(Table 4),
24 FBFSBEREFERERE

fifi F§ APCS 1743 \APCS WM& 1T R CN T 37
SRR, EVEAR A e AU A AR A 1
CN 75 B0 A P A7 45 I ik A B0 8 5, 548
HEAT R 1 45 19 B L IR B B (S)AR TR o 4% VP 2 AL T
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145 1 Bk A i i o 0l o 24 21 21, 390 TNt
5400 1 1) 45 o 5 9% 1R 11 282(29)(Table 5).,
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Table 4 Diagnostic performance of each score for advanced neoplasia

FAHEAT R

APCS PE43 U R AR 4 2 7 U i X 114>
T 3L 17 A b 8 SR 0 AR A2 1K 45 I 512 B
G5 TR EXT AN BYPE AT K 45 1 o
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WA, A ANE e W PR B FC A R 8 A G 1 A 6 [
M) B AT AR E P G APCS WA B
TTRRIJELE APCS P43 (1 36 al E Al ] 50~70 % v
FE] N 25000 XA A AT 0T, 38 m BMI Ay £ s K]
2 CN T30 343 500 2 2 B APCS 343 1 & 57 07 7k
fii 1 50~70 2 i [ A FEECHE 27 JF 2, AHEE APCS
PR EE N T BMI USRI AE R FE s L K

B LR el R AL, v E S A S R
YIRS B R KR 20 A R TP 2R A A S
G R85 H A A GRS R R 2, Cai 58 2VZR & 4R
EI N B IR Y TSl U SN NN R =g
A GHKE YA B AT 0 XU P53 7
T ST FE AR RS R i — 2 T
MR, — 5 20 AT R A5 B S SR =
AT 5 SR AR SE A, anE E Y SCS(Samsung Colorectal
Screening) P43, B4 A S4TI9 4 K R S8 9 AAIK
R E M SRR R B R A L5 R Park 451
DNVt 200 1l 2148 ok B 04 D7 MRAE R i o R G
ZEXPHERR . Chen 552
38 o8 B AL G R S5 e B

APCS score

Modified APCS score CN prediction score

LTS (95%C) (95%C) (95%C) X P R AL B Y
Sensitivity(%)  56.52(41.10~71.07)  78.26(63.64~89.05) 60.87(45.37~74.91) 537 0.068 FIT A1 45 £ Ay Ui £ 3
Specificity(%)  53.82(51.05~56.58)  43.06(40.33~45.82)  56.79(54.02~59.52) 53.56 <0.001 #H Lt 2ol fif B FIT 0] LU
PPV (%) 4.21(2.77~6.10) 4.70(3.31~6.45) 481(322~688) 029 0864 i iz iy AN L%,
NPV(%) 97.18(95.68~98.27)  98.22(96.75~99.14)  97.59(96.21~98.56) 146  0.482

A 58 K B
DA YAk 452 8 A A ) i
HH LU AN 2R 47470 0 4 A6 1
151 AN JIrifs 22 45 1 5
BRIR R D kg5
5 Chen % 2238 i JF &

AUC 0.55(0.48~0.63) 0.61(0.54~0.67) 0.59(0.52~0.66) 3.07 0.215

Notes : PPV : positive predictive value; NPV :negative predictive value; AUC:area under the receiver operating
characteristics curve

Table 5 Number of individuals needed to screen and to scopy to detected one colorectal
lesion by different screening strategies

Use a scoring model as a preliminary screening No preliminary

Colorectal lesion APCS score Modified APCS score CN prediction score screening

(95%Cl) (95%CI) (95%Cl) O5%CD )P ALY IR S 3 75 1
CN 5(4~5) 5(4~5) 5(4~5) 5(5~6) MSSIEAREL, BLAh, )45
AN 24(22~26) 21(20~23) 21(19~23) 29(27~30)

P FIT 2 3% = 78 ik
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