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Mortality reduction by 40%

Stage Shifting by 34%

Taiwan Population (5 million) 

Chiu HM et al., 2021

Prof Han-Mo Chiu

Italy Service Screening, 
Zorizi et al., 2015

Mortality Reduction
22%

KPNC Service Screening, 
Levin et al., 2018

Mortality Reduction
52.4% 

Universal Stool-based CRC Screening

Screening

Control
Denmark Trial

Mortality Reduction
18% (1-32%) 

Screening

ControlHardcastle Trial
Mortality Reduction

15% (2-26%) 

Annual

Biennial

ControlMinnesota Trial
Mortality Reduction

33% (13-50%) 
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Universal Screening Strategy vs Personalized Precision Screening

RCT/Service 

Meta-analysis

Cost-Effectiveness 
Analysis

Risk-stratified Approach

High-Risk Group

Low-Risk Group

Average-Risk Approach
Percentile of Risk Score    

95-100
90-95
80-90
70-80
60-70
50-60   (Average Risk)  

40-50
30-40
20-30
10-20
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0-5 Overdetection

False 
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False 
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HR of CRC by fHbC levels

*adjust for age, sex, family history of CRC, meat 
consumption, BMI, smoking, alcohol consumption, 
and areca nut chewing.

Prof Sam Chen

fHbC- and Genetic Susceptibility-based Multistate Risk Stratification from 
Adenoma to CRC for Designing Inter-screening Interval and Surveillance   

Chen SLS et al. Lancet Oncol 2011

fHbC
(μg Hb/g) RR Screening 

Interval (year)

Undetected 0.32 Low-risk group
1-9 0.45 4
10-19 0.59 3
20-49 1.00 2
50-99 1.53 1
100-149 1.60 1
>=150 4.03 High-risk group

(Intensive Surveillance )

Dose Response of fHbC

Phe-WAS and GWAS Risk Factors

Dr. Mark 
Chuang

fHbC (mg/g )
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Personalized Screening for Reducing Clinical Capacity and Overdetection

5

-11%

-27%-24%

Taiwan Cancer Screening Evaluation Group, 2023

Prof Amy Yen

1. Impact of COVID-19 on Backlog of 
Screening and Colonoscopy

4.2 %

9.9 %

15.8 %
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Dr Abby Lin

2. Recuding Clinical Capacity adapted to Demography Change

3. Reducing False Positive and Overdetection 

Before COVID-19

COVID-19 Years



Percentile of Risk Score Risk-guided Screening Interval 

0-5 6
5-10 6

10-20 6
20-30 6
30-40 6
40-50 3
50-60 3
60-70 2
70-80 2
80-90 1
90-95 1

95-100 1

Personalized Screening for Reducing 
Clinical Burden and Cost-Saving
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Universal Biennial Risk-based Precision

N
um

be
r o

f F
IT

  (
m

ill
io

n)

200

210

220

230

240

250

260

Universal Biennial Risk-based Precision

N
um

be
r o

f C
ol

on
os

co
py

 
(1

,0
00

)

321

41

UNIVERSAL BIENNIAL RISK-BASED 
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Prof Tony Chen

Cost Saving

Increase Effectiveness

0.5 Million 
Reduction 

15 thousands 
Reduction 

Personalized Strategy
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Colorectal Cancer Evolution and Prevention with 
Bayesian Deep Learning 

Normal Adenoma Clinical CRCEarly CRC

• Life style modification
• Chemo-prevention
• Gene editing

Primary Prevention

• Stool-based
• Endoscopy-based

Secondary Prevention

• Surgery
• Minimally-invasive Tx
• Systemic Tx

Tertiary Prevention

Health Promotion and Awareness
Early Detection with Screening program Treatment and Therapy

Non-
Progressive 

Lesion

CRC 
Death

Chromosomal 
Instability 

BMI
SmokingAlcohol

Meat Dysbiosis

f-HB
Microsatellite 

Instability CIMP

Age

Sex
Immune 
Profile

Adenoma 
Risk Score

Early CRC 
Risk Score

Progression
Risk Score

Prognostic 
Risk Score

Demography Life Style
Genetic 

Susceptibility
Characteristics of 

Tumor Cell

Inflammatory 
Pathway

Bleeding 
Phenotype

Gene/Protein 
Regulation

Resistance,
Lymphovascular invasion,

Metastasis

TG

HDL

FS
Innate 

Resistence
Histological 

Grading

Metabolic 
Derangement



CHCIS Empirical Data
(90,026 Subjects)

Evaluation of Precision Primary and Secondary Prevention w  
with a Digital Twin Approach

Percentile of 
Risk Score

Risk-Score-Guided 
Screening 

Risk-Score-Guided
Primary Prevention

0-5 6

-

5-10 6

10-20 6

20-30 6
30-40 6
40-50 3
50-60 3

- Smoking Cessation
- Reduction of 

Alcohol Drinking 
MetS Intervention

- Chemoprevention 
with Aspirin

60-70 2
70-80 2
80-90 1
90-95 1

95-100 1

Boosting Algorithm

Multistate BN

Universal 
Biennial Screening

Risk-Score-Guided
Primary Prevention and

Screening
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Digital Twin Design for Precision Colorectal Cancer Prevention



TOKYO, JAPAN
2 0 2 3 . 1 2 . 1 5 - 1 6

T h e 1 4 t h I A C C S

Precision Cancer 
Screening With 
AI Perspective

Website will be coming soon…

Calendar
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Taiwan Cancer Screening Evaluation Group
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