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The application of artificial intelligence (AI) and machine learning (ML) in colorectal cancer
(CRC) risk prediction models has been increasingly used in clinical and research settings. Al-
based models have been used to predict the risk of CRC and high-risk polyps by integrating
diverse data, including clinical information, genetic factors, lifestyle factors, and imaging data.
Various ML algorithms, such as random forest, artificial/deep neural networks, and support
vector machines, are currently applied and often demonstrate a higher sensitivity and specific-
ity than traditional statistical prediction models. In particular, AI has been shown to improve
prediction accuracy by combining multimodal data sources, such as electronic health records,
genomic information, and pathology images, thereby supporting personalized screening strat-
egies. Furthermore, this study aimed to investigate the latest trends, performance, external
validation results, integration into clinical workflow settings, and the future challenges of Al
models for CRC risk prediction.

Key Words: Colorectal cancer; Artificial intelligence; Machine learning; Risk prediction;
Screening

INTRODUCTION 7F AT AT 7|9 2h2 M FE, 44 a7, A

g2 A AAZCE 2 TYEL AFEES Hol=
F8 3% 27 24 F shuoloH1l. tigere 7] 4 Al
59 AJEE0] 90% oo = =7] w&ol, a3-Al AEH
AHscreening) A=o] vl-¢- F 85}t X Q1F A {artifi-
cial intelligence, A)¥} MAl#'d(machine learning, ML)
710 9= Fofol] =EHA, didd 9 A5 2 AdE
A FHoA = T4 Q1 3| dojukar 9JrH2 3]

AEAQ dAY 99 7= A9, 44, 7159, A

[e]
G5B 5 Q4 9% adlo] gzsgton, olaig
He el Byael 99e 35| Bgshs § A

&3 FAF gloJE, AR F7]E(electronic health re-
cord, EHR) G ®Wdistal o]AAQl Hlo|g & st of
A4 9 199 €359 T4 AEES Eoh AdstHA A4S
sh= H A= THA4,5].

Al9] 82 it AEAANC: HFHAIA, £
A AHfecal immunochemical test, FIT])2] S84
A, 19jET A, B2 Q3 AA A, o= AY FHF
o 714g 4= Art6,7]. ¥ T4 EH2 gAY A o

o ogh

S3S 915 A9 WYL oSk Aol

Copyright © Korean Society of Gastrointestinal Cancer Research.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
camrm by-nc/4.0). which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

224


http://crossmark.crossref.org/dialog/?doi=10.52927/jdcr.2025.13.3.224&domain=pdf&date_stamp=2025-12-20

Al in CRC Risk Prediction

JDCR

MAIN SUBJECTS
Al 7]EH 0= O I L ¥

AL 715F B3t 919 dS B2 ot gofg &A
o ML ¥ &g 7juto g ey 9ok R o
2 random forest, AF/AF A3 H(artificial/deep
neural network, ANN/DNN), AZE #E ®HAXl(sup-
port vector machine, SVM)< H|E3d] o8 7|& &
d& Agsto] 55 =0l FE FE(ensemble
learning, EML) 5°] 8¢ 2§51 glon, o5 HdE
7129 BAA A5 B(: EXAY 3H)HET} 2 1l
AEe} 50|k g Hol= 397 BrH2,4,71.

53] Al 292 EHRY} {414 ZH, g o|u|A] 5 o
2 H|oJE] AA(multi-modal data)E Agsto] Y& 9
59 AYLE =ol= o AHo] AUk & E°1, Al 7|5t
292 35 5049 2 AgRloA 27 iYL AP 9
Eoto] AEHA S 8820 A= d &8
2 & SItH8l. E3 e &toltet A 71ES TRt
F2d 292 59 Y AP AF A5 qlo] 7|E A
ARk ARG REET 5 953 52 BT

o5 2

o4

U AH AL

ofo

7ierE Al o] AA| A @A F-848S 27 9
Sl A = ohdet Q1 Ak} oA 9] QJF AF(exter-
nal validation)o] @43 olt}, 22 152 Al L H0]

N
BN
ol
D,
M
i
T

RO gd 99 dSolA 43 45
o2 SRl

53], @4 HlolE g} FIT 2aE 23 Al 22 97
T3 EO|A area under the curve (AUC) 0.93-0.98 4=
F9] E2 A 5 HFoH J|E Y WL
AHESH dl dju] BAZH o R Fol5HA 4% AAE
EFCH10]. E3E B ouR| g} A 715S S H
g 7t BdE 59 Y 2 9F S04 dd I
W4 pdlv RFE AH5(AUC 0.672 vs. 0.666, p =
0.002)& B ATHOI.

AR A4 AL A oA ATE 283 S 2d2 g%
& AEHA AR A, AT B, EE AT YA
73 AA A TolA 9= A &3t 7]ofskal it
u] =9 A7 AFA o] A|ARA = A Al 715
A A8 A= € At B AAHE Adeto] dAF &
o =dstar glow, AR 22 Hloje e} 7] 4 4
=5 83 249 A -840 AR dFE L Yot
[2,5,11]. & 44 HEH 9 A+ ¢ gE, Hl
o] 54 9 %52 Table 19 89kt tt.

o

UM YTBRQ S5t Y HIZ-EWY

Table 1. Summary of key studies on artificial intelligence-based colorectal cancer risk prediction

Study (reference) Key algorithm Input data

Dataset size Key performance

Malik et al. [4]
Abuzuhri et al. [5]

RF, SVM, neural
networks, EML

Various clinical,

Hussan et al. [8] Machine learning EHR

Jiang et al. [9] Deep learning
(multimodal) clinical records
Eskelinen et al. [10]  ANN, RF, gradient

boosting results

genomic, lifestyle data
(systematic review)

Pathology images +

Clinical data + FIT

Meta-analysis of
> 30 studies

AUROC 0.83-0.99 (varies by model/
data; superior performance with EML
and molecular data)

Development of early-onset CRC risk
prediction model (see paper for metrics)

Prediction of progression within 5 years

AUC 0.672 (vs. clinical variables only
0.666)

Includes external Improved diagnostic accuracy vs. FIT
validation alone
cohort AUC 0.93-0.98

Single-center
large cohort
Multi-center data

RF, random forest; SVM, support vector machine; EML, ensemble learning; AUROC, area under the receiver operating characteristic
curve; EHR, electronic health record; CRC, colorectal cancer; AUC, area under the curve; ANN, artificial neural network; FIT, fecal

immunochemical test.
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