
Prevention of Human Cancers

in Ageing Society

Wu Jia-Rui
Shanghai Advanced Research Institute, 

Chinese Academy of Sciences



The Health Challenge of 

Ageing Society 



Ageing World

Nature 2008, 451:716

Probabilities of reaching proportion ageing over 60 of 
one third or more for countries and world



Number of people aged over 65 and 85 in US

BMJ  2008  337:147 



Chinese society becomes aging

Science 2011, 333:581



Chronic diseases are major threat to Chinese 
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Age is important risk-factor of cancer 

Science, 2011, 331,1545
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Exponential age-incidence of cancers in China

Age is important risk-factor of cancer 

1

2

3

4

5

35-39 40-44 50-59 Over 60 R
at

io
 o

f A
g

e-
In

ci
d

en
ce

 o
f 

C
an

ce
rs

Annual Report of Cancers in China (2012)



Why we are failed on the 

war against cancers



�US President Richard 
Nixon signed  National 
Cancer Act in 1971.

Cancer Crusade

Cancer Act in 1971.

�Since the 1971 act, NCI 
has spent about $90 
billion on cancer.



Failure of Cancer Crusade

CA: A Cancer Journal for Clinicians 2010, 60:1



Virus

Cancer Cells

Infection diseases Chronic diseases

It is difficult to cure chronic diseases

�Pathogens of infection disease could be wiped out, 
but chronic non-communicable diseases derive from 
body defects are hardly cured completely.



Cancer is ageing-degenerative disease 

Nature  2007, 448, 767



Prevention is a better 

solution against cancers



Prevention is a better way to treat chronic diseases

Normal Pre-cancer Cancer

Diagnosis
Curing

Preventing diseases
�Early detection  
�Early intervention

Healthy stage Pre-disease stage Disease stage



Timeline of Cancer Progression

Nature Review of Cancer, 2012, 12:835



A Better Solution: Cancer Prevention  

Nature Review of Cancer, 2012, 12:835
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Prevention of chronic disease is economic efficiency

Percentage of Optimal Life Expectancy
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Science, 2011, 331,1545

Cost of Cancer Treatments



Prevention tools: genomic sequencing

FDA has granted the first high-throughput genomic 
sequencer,  MiSeqDx, for genome-based tests.



A case of genomic-test for cancer prevention

BRCA1 mutation

87% of incidence of 

Angelina Jolie

87% of incidence of 
breast cancer 

Surgery of breast



Proteome

Citric 
acid 
cycle

Metabolome

Systems biology: integration of biomarkers

Genome
Transcriptome



Cancer Intervention reagents: drug and nutrients



Mankind is into the Health Era

Clinical Era

Diagnosis Treatment

Health Era

Early 
detection

Early 
preemptive

Disease

InsuranceHospital

Health

Health careCommunity



Thanks！Thanks！


