
Implementing pharmacogenomics in 
Europe – incentives & challenges 

Richard Turner 
Health Education England Genomics & Innovation Fellow 

Clinical Pharmacology & Therapeutics Registrar 



• H2020, €15 million 
• 10 EU countries, 16 beneficiaries 
• Implement pre-emptive PGx testing in a real world clinical setting across 7 EU sites 
• Evaluate implementation metrics, patient outcomes and cost effectiveness 
• Jan 2016 – Dec 2020 (5 years) 
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Operational factors 

Ethical approvals Language/acceptability 

Clinical decision support 

Genotype interpretation 
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Dr Samwald: http://safety-code.org/ 



Outcomes 

Cost utility 

Clinical utility 

Healthcare utilisation 

Surrogate marker 

Drug utilisation 

Implementation 

•Healthcare use-associated costs 
•Implementation costs 
•QoL (e.g. EQ-5D) -> QALYs 

•ADRs 
•Efficacy 

•GP appointments 
•A&E attendance 
•Hospital admissions 

•PK exposure 
•Intermediate PD (e.g INR) 

•Adherence 
•Prescription alterations: 
•Dose changes/ drug switches/ discontinuation 

•Guideline adherence 
•Healthcare user attitudes & knowledge about PGx  
•Educational tool feedback 



Healthcare service 
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Drug indication 
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Data sharing – factors that may affect 
clinical utility  



Warfarin 
 

 ~1% of UK population on warfarin 
 40x fold variation in dose between 

patients 
 3rd most common cause of ADRs 

leading to hospitalisation  
 

Pirmohamed et al, 2015 
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Ethnicity-specific PGx 
 COAG RCT: 67% White, 27% African American, 6% Hispanic (only 36% had ≥1 variant allele) 
 EU-PACT RCT: 97% White (52% had ≥1 variant allele) 

 
 Africa American patients did worse in genotype arm than in clinical group (TTR 35% vs 43%) 

Cavallari et Perera 2012; 8(4):563-576 



Incremental cost-effectiveness ratios (ICERs) 
were £6,702 and 253,848 SEK per QALY  gained 



Warfarin PGx Implementation Processes  

 Initial discussion with Ethics committee 
who confirmed service evaluation  

 RD&I involvement at outset due to 
Innovation – no gold standard guidance to 
follow 

 3 Trusts for implementation: all with 
different processes 

 Approval in some organisations took more than 6 months 
 Lack of clarity about information governance processes 
 Unable to get access to all data in anticoagulation clinics for 

control purposes even when anonymised 



100,000 Genomes Project 
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 70,000 patients 
 Rare diseases 
 Cancer 

Adapted from: Genomics England: https://www.genomicsengland.co.uk/the-100000-genomes-project/data/data-types-and-storage/ 



Incentives 
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Collaboration & Data sharing 
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• Clopidogrel – CYP2C19*2 
• Several meta-analyses undertaken 
• CYP2C19*2 carriage consistently associated with stent thrombosis 
• Risk of MACE in CYP2C19*2 carriers dependent on baseline risk 

Holmes et al, 2011 Mega et al, 2010 

*2 carrier 1.18 (1.09-1.28) 1.57 (1.13-2.16) 

*1/*2 0.94 (0.80-1.10)1 1.55 (1.11-2.27) 

*2/*2 1.52 (1.04-2.21)1 1.76 (1.24-2.50) 
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