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BioVU Sample Accrual – 191,162 

Current accrual as of 
12-01-2014: 

168,014 adult 
23,280 pediatric 



GWAS Replication of Known Associations 
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PheWAS associations for IRF4 
Known: hair, skin, eye color 

Denny JD, 
Nature 
Biotech 2013 



Factors associated with replication 

• Number of prior 
publications 

• Exactness of phenotype 
match 
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Predicting Clopidogrel Response 
 

7 Delaney et al, CPT 2012 

BioVU Validation of  
CYP2C19 LOF Variants 
and Clopidogrel Effiacy 



Predicting Clopidogrel Response 
Increased MACE with Impaired Clopidogrel Metabolism 

Delaney, CPT 2012 



Warfarin Dosing Algorithm 

          Formula to Calculate  
              WEEKLY DOSE  

    

Starting value 4.999 

Age -0.281  x age in decades 

Height +0.015 x height in cm 

Weight +0.011 x weight in kg 

VKORC1 status 
(absent = 0, present =1) 

-0.816 x VKORC1 A/G status 

-1.808 x VKORC1 A/A status 

CYP2C9 status 
(absent = 0, present =1) 

-0.441 x CYP2C9 *1/*2 status 

-0.964 x CYP2C9 *1/*3 status 

-1.160 x CYP2C9 *2/*2 status 

-1.527 x CYP2C9 *2/*3 status 

-3.003 x CYP2C9 *3/*3 status 

Is patient taking amiodarone? -0.827 x amiodarone status 

Is patient taking an enzyme inducer?  
(e.g., Rifampin, Diltiazem, Tegretol) +0.188 x enzyme inducer status 
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Warfarin Dosing Model Fidelity 

 Algorithm Mean Absolute Error (mg/wk) 

Fixed 5 mg Dose 13.9 

International Warfarin Pgx 
Consortium (IWPC) 12.2 

Warfarindosing.org 11.9 

Vanderbilt-specific Model 9.7 

BioVU Data Validation 
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Reactive/Indication Testing 
 

Preemptively Tested 

Prognostic Flag for Testing 

Genotyped for PREDICT 

Target Clinics 

Clopidogrel Warfarin 

VKORC1 + 
CYP2C9 

Has genetic risk 
variant 

Exposed to new or 
recent prescription 

CYP2C19 
Variant 

TPMT 
Variant 

Thiopurines 

CYP3A5 
Variant 
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Tacrolimus 
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Pharmacogenomic Resource 
For Enhanced Decisions  
In Care & Treatment  



Gene  Variants Call Rate for 
Actionable 

Variants 

Concordance on 
Repeat Samples 

CAP Certification 

CYP2C19 *2-*8 99.9% 100% Concordant 

SLC01B1 *5 99.7% 100% * 

VKORC1 99.8% 100% Concordant 
 

CYP2C9 *2,*3 99.4% 
 

100% Concordant 
 

TPMT *2, *3 99.7% 
 

100% * 

PREDICT Genotyping Accuracy 



Quality of Genotyping 

• Genotyping platforms for pharmacogenomics are 
high quality with known trouble spots 

1) CYP2D6 copy number variation: 



Standards for exchanging genomic results 

Policy and Infrastructure Barriers  



Regulatory clarity around patient 
access to results 

 HIPAA & HITECH 

Patient Access to Health Records 

An individual has a right of 
access to inspect and obtain a 
copy of protected health 
information about the 
individual in a designated 
record set, for as long as the 
protected health information 
is maintained in the 
designated record set. 
 -- HITECH Act 



Shared knowledge resources 
• Phenotyping algorithm libraries 
• Variant calling  
• Clinical interpretation 
• CDS rule repository 

 ClinVar ClinGen 
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