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Table 1 Comparison of basic clinical data and tongue image of 227 patients with colorectal adenomas [fl(%)]
T H BiI%L Ak R (123 41) IR (104 61) X tiE P1E
el 5.838 0.016
5 109 50 (45.9) 59 (54.1)
i 118 73 (61.9) 45 (38.1)
3 3. 864 0.276
<50% 69 44 (63.8) 25 (36.2)
50 ~ <60 % 64 33 (51.6) 31 (48.4)
60 ~ 69 % 64 32 (50.0) 32 (50.0)
>69 % 30 14 (46.7) 16 (53.3)
BMI/kg+m™ 1.083 0.298
<24 105 53 (50.5) 52 (49.5)
=24 122 70 (57.4) 52 (42.6)
W2 A s 3. 869 0. 049
B 60 26 (43.3) 34 (56.7)
Jc 167 97 (58.1) 70 (41.9)
R 4.484 0.034
H 51 21 (41.2) 30 (58.8)
¥ 176 102 (58.0) 74 (42.0)
— 238 CRC Kk 0.755 0.385
H 16 7 (43.8) 9 (56.2)
X 211 116 (55.0) 95 (45.0)
WEAH: 55 51 5. 659 0.226
BEIRI 12 4 (33.3) 8 (66.7)
e I HEA 38 26 (68.4) 12 (31.6)
BH DRI B o 1S 9 4 (44.4) 5 (55.6)
HoAth 11 6 (54.5) 5 (45.5)
Jo 157 83 (52.9) 74 (47.1)
I ARE AR 5.763 0. 568
9 T 44 23 (52.3) 21 (47.7)
2E 38 24 (63.2) 14 (36.8)
Y2 8 5 (62.5) 3 (37.5)
MR R K& IR S 29 19 (65.5) 10 (34.5)
IR I 5 Tl 2 7 3 (42.9) 4 (57.1)
S A I 2 7 3 (42.9) 4 (57.1)
MERiE K . TS . MEBE 9 3 (33.3) 6 (66.7)
Jo 85 43 (50.6) 42 (49.4)
A 1.963 0.743
IR 49 23 (18.7) 26 (25.0)
IR 145 80 (65.0) 65 (62.5)
AN 17 11 (8.9) 6 (5.8)
2 12 7 (5.7) 5 (4.8)
HEF 4 2 (1.6) 2 (1.9)
A 0.583 0. 747
HARIE R 111 63 (51.2) 48 (46.2)
PR 48 25 (20.3) 23 (22.1)
P80 B A 68 35 (28.5) 33 (31.7)
Bt 2.692 0. 260
[EF 153 84 (68.3) 69 (66.3)
mE 65 32 (26.0) 33 (31.7)
TH 9 7 (5.7) 2 (1.9)
=Y 15.122 <0.01
JEE 106 72 (58.5) 34 (32.7)
Ji#E 121 51 (41.5) 70 (67.3)

E: BMI, RBTHEAEEG CRC, S5 a5 B VT 04, JEAIR RGTEHR 15707 508 (1% S x100%, 408
S ETr O (BIBUAR e W St I R R AL B x100% .
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XR1PP<0.1MmHEE (A2 RN
GH, Hool ARk f st e S AR i, QAR % K BMI
FERH R 2R IEg i FE L, (BB
N AT RE R AIRAG B 55, SRR T RE 2 HLgA A 1T SE (1)
IR EHATIEE) AT 2R, X AR
HE IR, OE R R AR CE OR B 0. 371
(0.204~0.673), VLIRS & i e I 45 5 A9
BRI E (P<0.01), BIRERHELGERERHE,
PERAIEE R 2, sk it R AR R, LR 2.
R2 227 IS5 AN R FEAIG PRYORHT 22 R 0745

Table 2 Results of multivariate analysis of basic clinical data

3.4 227HI 5 ARG & HE AR IEHEA &
R A 0 & % 2 F 57

AR, APCS PEr 15 Y 1Y £5 XU RS 9% 1) B8 35 7
HEMERTHEZRARITFEX (P<0.01);
mAaHEE . RE ST (48.3%, 75.0%),
RAEAAE . FEREHLER (73.3%, 75.6%).
F 578, M-APCS PP B Y 1) 45 KRS 9 ) ;R TR
RS T 1 2 %A G E L (P<0.01);5 &
fadlHs . WA HEES (52.2%, 67.4%), &
fEHHE . ERESHER (84.2%, 63.2%) .
F 6/, CNPIFZMERY 14 55 RS G0 1) F8 35 7 45 €6
BRI ERASITFE X (P<0.01); mfad

of 227 patients with colorectal adenomas WE RS 5 ES (46.4%, 66.7%), {KfE4
PUAERE  ORM 03% I P (%, S S HER (76.6%, 52.5%). =4
e LA 02 SEAM BRI KRBT 6 T T %
ARG 1.011 0.987~1. 036 0.383 A
BMI 0.932 0. 868~1. 001 0. 054 FRG#EXL (P>0.05),
PN 1112 0. 497~2. 491 0. 796 3.5 227TH & ARG EHEE AR EHEA o) 5
AR 0.521 0.239~1. 135 0.101 20 Lk
i 0L 020i06m 00 SO RN 5 412 AT

e BMI, RBTEAEEL
3.3 227414 ARG B B AR B £ ki

F3/R, APCSTFArAfkfa . e, mfa AR
JEIE I & b 22 R A SR L (P<0.01), &
Fi 2H 2 i A R B8 LAl 2 rh fE LRI fa 41 1Y
1. 4915 2. 04 1%, KWIZMTE APCS (i fa 20 b i) e
BE, X TR fad b ry s, ok R AR
A RE ST B . M-APCSTTAM T, 155 1 41 F J 10 i
o NEUE Lo TP fa L AIRAE ALY 1. 34A5F0 1. 12
f; CNPIPArH, o A 2H 0 e B Ad A58 =A%
G 1. 2645 (P>0.05); FITEM-APCS & CNP
VEAr, Ay A fE A 0 B B R it e 1 e 1)
e AR L s e A R, (HIESe 2

X (P<0.01). M-APCS = B4 A& e [40. 5%
(92/227)] T APCS &G4 [26. 4%(60/227) ], Hp
i Fl M-APCS PE MR . APCS P20 B 8 B 25 5 1k
A fEdl . CNPmEfEd A% H[30. 4%(69/227) ]
T APCS B fa 4l [26.4% (60/227) 1, Bpfdi
CNP 43 B2 1 o APCS PF- 23 46 70 0 25 5 0 A 15 /&
2, W 7, M-APCS /= & 41 AN B0 e [40. 5% (92/
227)] BT CNPEGEY [30.4% (69/227) ] (P<
0.01), EPfdi F M-APCS ¥ 15 7Y [, CNP 143152 784
WA HAEGH, RS,

3.6 =ANRIEEEA AL AL

3.6.1 Ry E#M F£I/R, APCSIFES. M-APCS
Vo S CNP PP HA —E W IX 43 BE (P<<0.05),

R3 2270145 U R BB AR = USRS R A, 175 0 L

Table 3  Comparison of detection rates in three risk models for 227 patients with colorectal adenomas L5(%) ]
AU A A DRV 28531 1%k ek R (123 41) eI (104 491)) XA P{E
APCS fife 45 31 (68.9) 14 (31. 1) 11. 837 <0.01
G 122 70 (57.4) 52 (42.6)
e 60 22 (36.7) 38 (63.3)
M-APCS {ESv/ER 19 10 (52.6) 9 (47.4) 3.846 0. 146
i 116 70 (60.3) 46 (39.7)
e 92 43 (46.7) 49 (53.3)
CNP fikfe 158 91 (57.6) 67 (42.4) 2.435 0.119
5 69 32 (46.4) 37 (53.6)

. APCS, WRHBIX GG BRI AT PE4) 5 M-APCS, WV K3 X 25 B MR 0 A5 VR0 B 1T, CNP, 45 B0 M BT 45
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Table 4 Comparison of tongue image distribution in different risk levels of APCS scoring model for 227 patients with colorectal adenomas

[ (%) ]
g 3 1%k K& (451)) Hhfe (12241) mfE (60%1) XME P{H
it 6. 841 0. 554
REE 49 11 (24.4) 27 (22.1) 11 (18.3)
IR 145 26 (57.8) 79 (64.8) 40 (66.7)
FANn 17 4 (8.9) 8 (6.6) 5 (8.3)
2 12 4 (8.9) 4 (3.3) 4 (6.7)
HE 4 0 4 (3.3) 0
Ik 7.300 0.121
FEAIE R 111 25 (55.6) 61 (50.0) 25 (41.7)
WHR T 48 7 (15.6) 31 (25.4) 10 (16.7)
HL R S 68 13 (28.9) 30 (24.6) 25 (41.7)
foye! 18.016 <0.01
e 153 33 (73.3) 92 (75.4) 28 (46.7)
W 65 9 (20.0) 27 (22.1) 29 (48.3)
IH 9 3 (6.7) 3 (2.5) 3 (5.0)
HI 26. 404 <0.01
e E 106 34 (75.6) 57 (46.7) 15 (25.0)
JR & 121 11 (24.4) 65 (53.3) 45 (75.0)

T APCS, WEACHE X 45 BV g i 25 1143

RS 227145 E I MR R EAE M-APCS 436 R v 4 XU 98501 1Y) & 52 40 LU

Table 5 Comparison of tongue image distribution in different risk levels of M-APCS scoring model for 227 patients with colorectal adenomas

(] (%) ]
i 1% fiKfe (194) g (11641) wifE (9241) X2 PAE
e 12. 658 0. 124
WHEE 49 4 (21.1) 28 (24.1) 17 (18.5)
RO H 145 11 (57.9) 69 (59.5) 65 (70.7)
a& 17 1 (5.3) 10 (8.6) 6 (6.5)
2 12 1 (5.3) 8 (6.9) 3 (3.3)
T 4 2 (10.5) 1 (0.9) 1(1.1)
hiyia 1.767 0.779
FEAEH 111 9 (47.4) 61 (52.6) 41 (44.6)
PR 48 5 (26.3) 23 (19.8) 20 (21.7)
FL s A 68 5 (26.3) 32 (27.6) 31 (33.7)
“t 17.107 <0.01
H& 153 16 (84.2) 89 (76.7) 48 (52.2)
E) 65 3 (15.8) 23 (19.8) 39 (42.4)
TH 9 0 4 (3.4) 5(5.4)
E=) 12.752 <0.01
e E 106 12 (63.2) 64 (55.2) 30 (32.6)
¥ 121 7 (36.8) 52 (44.8) 62 (67.4)

e M-APCS, W ACHb X 45 B g G A 34018 1T Wit o

Hip APCS PE43 9 AUC 7 T M-APCS P43 1 CNP ¥
gy, R OB A, POk e 0045 2L e 1)
HEf R i . K1 APCS i /i fein e b ff, H:
oI Fre S R MR R sy, T M-APCS. CNP Y

HZRAHIT, R PR T e A s rr TR e 0
3.6.2 BCRAIEM AR SRR
HEEEEbR. R 107K, SeIEBMEE R 2L (Cronbach’s
alpha) 470.919>0.7, UiH] =B EA —
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Fo 227 B4 EHI MR B TE CNP AT 25 RUBS: 01 11
TR0

Table 6 Comparison of tongue image distribution in different

risk levels of CNP model for 227 patients with colorectal adenomas

RS 227 I ELIA IR B E M-APCS LR 5 CNP A RS
A B HR
Table 8 Comparison of grouping situations between M-APCS
model and CNP model for 227 patients with colorectal adenomas

[#] (%) ] [#] (%) ]
& e M-APCS
GRS Tk XM P KU XU — ) A
(158%1) (691 ﬁgng%ﬁ e ha @mfz e Pl
Vi
Exah 3.479  0.481 (o)  (1ief)  (92)
RAE 49  37(23.4) 12(17.4) CNP f&f& 158 19(12.0) 112(70.9) 27(17.1) 118.58 <0.01
R 145 95(60.1) 50(72.5) e 69 0 4(5.8) 65(94.2)
A 17 14(8.9)  3(4.3) . M-APCS, WK M IX 25 B g b i A PF /0 & 1T R ;s CNP,
%55 12 9(5.7) 3(4.3) S EL PR P <
FEE 4 3(L9) 114 R9 APCS. M-APCS. CNP XS HRIALHETT M X
b 1.455  0.483 AR S S
AR 111 78(49.4) 33(47.8) Table 9 Discrimination evaluation results in the efficiency
P 48 36(22.8) 12(17.4) evaluation of APCS, M-APCS, and CNP risk models
FGCE B A 68 44(27.8) 24(34.8) R AUC ﬁ:# P LU L b
e, 20.092 <0.01 B - R RRE R
" APCS 0.629 0.037 0.001 0.556 0.702 0.529 0.683
EF 153 121(76.6) 32(46.4)
o M-APCS 0.591 0.038 0.026 0.516 0.665 0.779 0.358
g 65 33(20.9) 32(46.4)
CNP 0.586 0.038 0.019 0.512 0.660 0.663 0.463
IHE 9  4(2.5)  5(7.2) - :
o e APCS, WRHEIX 25 M MR T2 14y 5 M-APCS, WK H:
E23 : <o. ) s . ) .
. 7112 =001 X 25 MR A4 E TR CNP, 25 E BRI 4h; AUC,
e E 106  83(52.5) 23(33.3) 2 T AL
Jo 121 75(47.5) 46(66.7)

W CNP, 45 E W Mog womaroy .
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M-APCS #5715 CNP B A (1) A ¢ R ECh 0. 873, #
KRE>0.7 WIAH S om , b iR B A G 9 2 [\
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25 5 W e RO A AR . APCS P4 R T
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NS PR R NS N E R o N = o A 0 (] 2|
PETMAREAR " WndE AR ARERIRITT T, APCS
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i 93 6 ) B SR 43, 4% ~ 49. 8% ', X} APCS ALY

T 227 VA E IR B APCSHELR S M-APCSHRAY | CNPREAL A 732 5 0 b A
Table 7 Comparison of grouping situations between APCS model and M-APCS model, CNP model for 227 patients

with colorectal adenomas (B (%) ]
Mgk KR B AP o Pl
fiKfE (4561) Hife (12241) wife (60 %))
M-APCS /& 19 13 (68.4) 6 (31.6) 0 113. 806 <0.01
s 116 32 (27.6) 78 (67.2) 6 (5.2)
= i 92 0 38 (41.3) 54 (58.7)
CNP ik fe 158 44 (27.8) 99 (62.7) 15 (9.5) 80. 988 <0.01
[i3o 69 1(1.4) 23 (33.3) 45 (65.2)

TE: APCS, WERHLIXZE H MR A PF s M-APCS, MERMLIX S5 M R 0 A P ETT R CNP, 45 1 g S 34
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Figure 1 ROC curves for distinguishing the efficiency evalua-

tion of APCS, M-APCS and CNP models
F10 APCS. M-APCS. CNPAERI AR PR P
KA HEFE P 25 5

Table 10  Correlation matrix and calibration evaluation results

of APCS, M-APCS, and CNP models

AR APCS M-APCS CNP
APCS 1. 000 0.794 0.717
M-APCS 0.794 1. 000 0.873
CNP 0.717 0.873 1. 000
TR T AR 0.919
Hosmer-Lemeshow X'=2.552 P=0.923
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Evaluation of Screening Model for Advanced Colorectal Adenoma and Traditional Chinese Medicine Tongue
Image Analysis Based on Real World Data
HUANG Peidi', ZHONG Zishao’, LIU Shujun’, YE Zhenhao’, LI Zhuolin', WEI Sufen’, ZHANG Haiyan’,
ZHANG Beiping'?
1. The Second Clinical Medical School of Guangzhou University of Chinese Medicine, Guangzhou 510405; 2. The Second Affiliat-
ed Hospital of Guangzhou University of Chinese Medicine (Guangdong Provincial Hospital of Chinese Medicine )
ABSTRACT Objective To evaluate the effectiveness and consistency of three commonly used early colorectal
cancer screening models for advanced colorectal adenoma as a noninvasive means, and to assess the predictive value
of traditional Chinese medicine (TCM) tongue images in the models. Methods Patients diagnosed with colorectal
adenoma who underwent colonoscopy and pathological examination were selected as the study participants. Basic
clinical data and tongue image were collected. The prediction models of Asia-Pacific colorectal screening (APCS)
model, its revision (M-APCS) and colorectal neoplasia predict (CNP) model were applied to compare the predictive
effects of the three models on advanced stage adenomas of the colon, the differences in clinical data and traditional
Chinese medicine tongue characteristics among patients with different degrees of adenomas, and the similarities and
differences in tongue characteristics among the models. The discriminative ability of the three risk models was evaluated
using the area under the curve (AUC) and receiver operating characteristic (ROC) curves. The calibration was
assessed using the Kuder-Richardson coefficient and the Hosmer-Lemeshow test for consistency analysis. Results
A total of 227 patients with adenoma were analyzed , including 104 patients (45. 82%) with advanced adenoma. In
the detection of advanced adenoma, those with greasy coating (70 cases, 67.3%) were higher than those without
greasy coating (34 cases, 32.7%, P<<0.05). After multivariate analysis, the odds ratio (OR) value of non-greasy
coating was 0. 371 (0. 204~0. 673, P<<0.01), indicating that non-greasy coating was a protective factor for advanced
adenomas. Among the three risk models, the detection rate of advanced adenoma in the high-risk group with APCS
was the highest (63.3%), which was 1. 49 times and 2. 04 times that of the medium-risk group (42. 6%) and the low-
risk group (31.1%, P<<0.01). The detection rate of advanced adenomas in high-risk groups of M-APCS and CNP
was slightly higher than that in moderate or low risk groups (P>>0.05). The proportion of yellow and greasy coating in
high-risk group was higher than that in the medium-risk or low-risk group (P<<0.05). For the ability to distinguish
advanced and non-advanced adenomas, the AUC of APCS was 0. 629 (95% CI: 0.556~0. 702) and was higher than
that of M-APCS (0. 591) and CNP (0. 586). In calibration evaluation, Cronbach’s alpha was 0. 919 (>0.7), which
indicated that the three models were consistent. In the correlation matrix, the correlation coefficients between APCS
model and M-APCS model, and CNP model were 0. 794 and 0. 717, respectively, and the correlation coefficients
between M-APCS model and CNP model were 0. 873, Hosmer-Lemeshow x* =2.552, P>>0.05, which suggested
that the three models had good calibration ability. Conclusion All three models demonstrate the efficiency to
identify advanced colorectal adenoma, and their calibration ability is considered to be good. Among the three models,
the APCS exhibits the highest recognition efficiency , however, the recognition accuracy of the APCS model needs
improvement. The presence of a greasy coating is identified as one of the potential predictors of advanced adenoma.
Consequently , it can be considered for inclusion in the risk model of advanced colorectal adenoma to enhance the
accuracy.
Keywords advanced colorectal adenoma; Asia-Pacific colorectal screening scoring model ; colorectal neoplasia
predict model ; real world data; tongue image
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