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Recommendations from the Collaborative 

Oncological Gene-environment Study (COGS 

2014) – 7° EU Framework Programme 
Aims and objectives 

 

 

 

 

1. Use the results of primary research into gene-disease 
association, gene-environment interaction and individual 
risk prediction models to evaluate the potential for 
stratification of the population according to individual risk of 
breast, ovarian and prostate cancer 

 



FJ Couch et al., 2014 

Science 



Personalized screening of 

breast cancer 
• Reproductive history, life styles, metabolic 

syndrome 

• Breast density 

• Genetic variants  





ROC curves for Gail, Claus, Ford (BRCAPro), 

Tyrer-Cuzick and the Manual models 

 

 



YY Wu et al., 

2013 BJC 



Recommendations from the Collaborative 

Oncological Gene-environment Study (COGS 

2014) 

Aims and objectives 
 

 

 

 

2. Evaluate the potential of stratified prevention to reduce 
the incidence of and the mortality from these cancers by 
risk stratification and targeting of population-based 
screening and prevention programmes, including cost-
effectiveness analysis 

 



Diet 

Physical exercize 

Metabolic syndrome 

 
Preventive intervention on 

lifestyle factors 





Recommendations from the Collaborative Oncological Gene-

environment Study (COGS 2014) 

Aims and objectives 

 

 

3.Identify the key organisational, ethical, legal and social 
issues that would arise from such targeted screening and 
other prevention programmes and make appropriate policy 
recommendations 



Methods 

• Modelling 
1. Estimate of the proportion of the population with a 

polygenic risk of diagnosis greater than a given 
threshold, and the proportion of cases that will occur 
in this subgroup: 

– Breast cancer: risk threshold 2.5% over 10 yrs 

– Prostate cancer: risk threshold 2% over 10 yrs 

2. Comparison of screening based on age alone with 
screening based on polygenic profile 

 





Age or    

polygenic 

risk  

threshold   

Age 

threshold  



Personalized screening for women 35-79 

yrs  at 2.5%  in 10yrs risk threshold  would 

result in 24% fewer women eligible for 

screening  and 14% fewer detectable  

cases compared with screening women 

based on age 47- 79 alone    



Potential advantages 

• It might reduce the number of people needing to 

be screened to achieve the same preventive 

impact 

• It might increase the preventive impact from the 

screening the same number of people 

• It might permit different screening approaches to 

be used in people with different risks, matching 

benefits and risks more precisely 



Overdiagnosis 

Duffy SW et al.  

(2010) 
the diagnosis of a cancer as a 

result of screening that would not 

have been diagnosed if in the 

woman's lifetime had screening 

not taken place 



For every 10000 women screened since age 50 for 20 years: 

 

EUROSCREEN review 

(screening interval 2 years, 

follow up till age 79) 

UK Independent review 

(screening interval 3 years) 

Cases diagnosed 710 

BC deaths expected 300 

 

(190 IBM) 

Lives saved 80 56 

Over-diagnosed cases  40 168 

LS : OD 1 : 0.5 1 : 3 



Stratified Cancer Screening: The Practicalities of 

Implementation.  

Dent T, Jbilou J, Rafi I, Segnan N, Törnberg S, Chowdhury 

S, Hall A, Lyratzopoulos G, Eeles R, Eccles D, Hallowell N, 

Pashayan N, Pharoah P, Burton H.  

Public Health Genom 2013; 16: 94-9.  



Implementation issues 
• Countries with organised screening that is delivered using 

population databases are potentially able to offer screening 
programmes according to the estimated risk of the participant; those 
that rely on opportunistic approaches may find it more difficult 

 

• The selection of interventions should be based on good evidence of 
effectiveness, including the balance of benefit and harm for the 
different risk groups and relevant costs, but little such evidence yet 
exists 

 

• Where there is an established screening programme, such as for 
breast cancer, there may be political or public resistance to a 
reduction of the screening offered to low-risk groups 

 

• If the use of genomic information to stratify population entails the 
retention of samples and data for diverse uses for many years, it will 
give rise to many ethical, legal and social concerns 

 

 

 



JS Mandelblatt et al., 2009 

Annals Internal Medicine 
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