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Lost in Translation 

• Only one in 20 findings in basic science result in a product 
• Only one in 7 discoveries make it to clinical practice 
• Takes an average of 17 years to make it to practice 



 Area that has been criticised 
for lack of progress – very few 
tests in clinical practice 

 Many reasons for this 
 Poor clinical phenotyping 
 Poor genotyping strategies 
 Small sample sizes 
 Population stratification 
 Poor study designs 

 Many different strategies are 
now being put into place: from 
technological to 
implementation 

 

Predictive Testing 

Poste, Nature, 2011 

 



Bridging the Translational Gaps 

T1 

T2 

T3 

T4 

 T1 – Basic Discovery Process 
 T2 – Taking your discovery into 

populations 
 T3 – implementing your 

discovery into clinical practice 
 T4 – impact on public health 



T1: Discovery and Clinical Validity 

 The position for most discoveries 
 Complicated by the “winner’s curse” 
 Lack of replication and contradictory data 
 Overestimation of effect size leads to inadequately 

powered replication studies 
 Lack of standardisation of phenotypes 
 Systematic reviews and meta-analyses may be 

important in identifying issues 
 





InTernational Consortium on Drug Hypersensitivity   (ITCH) 
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EUDRAGENE 

Sponsored by the 
International 
Serious Adverse Event  
Consortium (iSAEC) 

 12 international centres 
 50 UK centres 
 1500 patients 



Electronic Medical Records:  Clinical 
Practice Research Datalink 
 Previously GPRD 

 
 12 million patient records (March 2011) 

 Increased to 52 million with the transition to CPRD 

 
 Feasibility study using statin myopathy as paradigm 
 641,703 patients prescribed a statin 
 127,209 with concurrent CPK measurement 



The R&D Governance Burden 

Statin myopathy 
Identified via CPRD 
Link to DNA samples 
 
132 R&D approvals 



1. Implicated SNP is in the SLCO1B1 gene (transporter) 
2. Shown with simvastatin 40mg and 80mg 



Genotype 
Frequency 

n T/T T/C C/C p 
Per C-allele OR 

(95%CI) 
All Statins  
(n=448) 

Tolerant  372 0.70 0.27 0.03 - - 
All Myopathy  76 0.53 0.39 0.08 0.005 2.08 (1.35-3.23) 
Severe Myopathy  23 0.35 0.44 0.21 0.0003 4.47 (1.84-10.84) 

Simvastatin Only 
(n=281) 

Tolerant 222 0.66 0.32 0.02 - - 
All Myopathy 59 0.49 0.42 0.09 0.014 2.13 (1.29-3.54) 

<40mg/day 24 0.63 0.37 0.00 0.997 1.03 (0.45-2.36) 
≥40mg/day 35 0.40 0.46 0.14 0.0002 3.23 (1.74-5.99) 

Severe Myopathy 18 0.28 0.50 0.22 0.0004 4.97 (2.16-11.43) 
<40mg/day 5 0.40 0.60 0.00 0.778 1.84 (0.34-9.86) 
≥40mg/day 13 0.23 0.46 0.31 0.0004 6.28 (2.38-16.60) 



Hierarchy of Evidence 

What type of evidence is required  
for demonstration of clinical utility? 

Efficacy end-points 
versus 

Safety end-points 



Pharmacogenetic-Based Dosing:  Warfarin 
Randomised Controlled Trial 

  FP7 sponsored EU trials 
 454 patients 
 226 in genotype arm 
 228 in standard care 

arm 
 Point of Care test for 

genotyping 

European Union 
Pharmacogenetics of 
AntiCoagulant Therapy 





Carbamazepine Hypersensitivity 

 More complicated than abacavir 
hypersensitivity 

 Different phenotypes 
 Skin (mild → blistering) 
 Liver 
 Systemic (DRESS) 

 Predisposition varies with ethnicity 
and phenotype 
 HLA-B*1502 (Chinese) 
 HLA-A*3101 (Caucasian) 
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CPT, 2012 

HLA-B*1502 



 To prospectively identify subjects at risk for SJS 
 4877  CBZ naive subjects from 23 hospitals  
 372 (7.7%) were HLA-B*1502 were positive – NOT given CBZ 
 No patients developed SJS (compared with historical controls) 

 
 

 



“Hierarchies of evidence should be replaced by accepting—indeed 
embracing—a diversity of approaches..... 
 
...It is a plea to investigators to continue to develop and improve 
their methods; to decision makers to avoid adopting entrenched 
positions about the nature of evidence; and for both to accept that 
the interpretation of evidence requires judgment.” 



Conclusions 

 Pathway for translation – one size does not fit all 
 Efficacy pharmacogenomics  

 Difficult 
 Likely need for RCTs to show clinical utility especially when effect size 

is not high 
 However, it will be interesting to see the effect of pre-emptive 

genotyping on uptake into clinic 

 Safety pharmacogenomics 
 Pathway will depend on frequency of the adverse effect, the severity 

and the effect size 
 For rare events, observational data, which has been replicated, 

should be adequate, but there needs to be much clearer guidance 
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