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Evolution of Breast Cancer Prevention
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✓ Mortality reduction: 

41% (RR=0.59, 0.48-0.73)

✓ Advanced breast cancer reduction: 

30%(RR=0.70, 0.66-0.74)



Big Data Analysis for Health Decision-Making
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• HBV disease progression is essential for
• elucidating the spread of HBV among population 

(dynamic of HBV infection)

• assessing the efficacy of interventions

• economical appraisal of population-based preventive 
strategies.

• HBV transmission:
• Vertical: maternal route

• Horizontal: environmental route

• HCC progression natural history

6



7

Big Data Analysis with 
Markov Decision Model
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Personalized Prevention Model-
An Example of Breast Cancer 

9



Secondary Prevention

Early BC
Advanced 

BC
BC

death

Hormone Related 
Epidemiological 

factors

Chemo

Target

Radiation

Breast 
density

Personalized Prevention, Surveillance, Treatment and Therapy for Breast Cancer

Epigenetics

Exsome
(CTC), ctDNA

Free of 
BC

Mammography, 
Ultrasound, MRI

Molecular 
Subtype

Prophylactic 
mastectomy/ 

Tamoxifen

Surgery

Therapeutic 
Components 
& Response

Big Genetic Data

Germline 
Variation (such 

as BRCA1/2)

Somatic Mutation
(such as PIK3CA, 

TP53, and GATA3)



11

Multi-state, Multi-factorial Breast Cancer Progression 
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Individually tailored screening of breast cancer with genes, tumour phenotypes, clinical attributes, and conventional risk factors. BJC 2013; 108. 
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Economic Evaluation
Acceptability curve of primary and secondary breast 
cancer prevention for non-BRCA Carrier
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• How many rounds of screens are required before identifying 

a asymptomatic breast cancer – 2.77 rounds

• Can a subject be categorized as very low risk for stopping 

screening after several rounds of screening with negative 

results – 8 rounds 



Queue Hurdle Coxian Phase-type Model incorporating with Disease Natural History
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Random Walk Model for Drift (p-q) of  f-Hb Concentration 
(Fecal Immunological Test) and 

Gambler’s Ruin Probability
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Emerging Issues in Disease 
Screening and Surveillance

• Overdiagnosis in disease screening

• Efficient approach for information extraction

• Emerging infectious disease outbreak 
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How Overdiagnosis Affect 
Survival of Breast Cancer ?
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Sampling Design for Multi-state Outcome with Costly Biomarkers 



Compartment model in 
Infectious disease

Basic Reproductive Number (R0) 
2000: 1.22 
2001: 1.21
2005: 1.59
2008: 1.18 



Generalized Stochastic Regression Model

Personalized Stochastic Economic Decision 
Model
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Thank you for your 
attention
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