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Genomic Biomarkers

in Predictive / Preventive Medicine
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Data from 2011, expressed in MCHF. 
https://www.bag.admin.ch/bag/fr/home/themen/strategien-politik/nationale-
gesundheitsstrategien/strategie-nicht-uebertragbare-krankheiten.html

Costs of non-communicable diseases in CH
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Two technology breakthroughs

2001 2005 2010 2015
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23/832

0%
0/802

HLA-B*5071 included HLA-B*5071 excluded

Abacavir and HLA B*5701 : The Predict Trial



• Population-based

• Age: 35-75 ans

• 6734 participants

• Extensive phenotype

• Biological + genomic data

• 15 year follow-up

• 400+ publications

CoLaus : 

Population 

Cohort

Observation 

cohort



Nature Genetics 2011; 43 : 333-7

ATVB 2010; 30 : 2267-74

GWAS Coronary Artery Disease



CoLaus : Genetic score to predict CAD 

Atherosclerosis. 2016 Jan;244:59-65.
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Part 2 : 

Genomic Biomarkers

in Deciphering Causation –

Mendelian Randomization



Relationship between

Biomarker and Disease Risk

Biomarker level

Disease risk



Biomarkers and Diseases
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Deciphering Causality
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LDL-C
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Mendelian Randomization : 

LDL-C and CAD
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GWAS Analysis of Adiponectin Levels

N = 29342 Europeans Brent Ritchards, PLOS Genetics, 2014

AdipoQ
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Conclusions

• Genomic biomarkers used for prediction and 
prevention of single-gene and chromosomal 
(NIPT) diseases : reimbursed

• Genomic biomarkers for complex conditions : 
Need for demonstration of clinical utility

• Mendelian randomization as a unique 
opportunity to demonstrate causality for 
association between non-genomic molecular 
biomarkers and disease and use for drug 
target validation.
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