
MODULE 2: What pharmacogenic 

tests are available? 



http://www.fda.gov/drugs/scienceresearch/researchareas
/pharmacogenetics/ucm083378.htm 

o 2006 – PGx in drug 
label 

o 158 drug-biomarker 
pairs 

o 12% of 385 drugs 
approved 1998-2012 

o Not all PGx markers 
in drug label are 
clinically valid 

o Commercial test may 
not even be available 



FDA table  of  phar macogenomic  biomarkers  

in  dr ug label ing  

o Most in therapeutic area of oncology (tumor markers) 
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http://www.fda.gov/drugs/scienceresearch/researchareas
/pharmacogenetics/ucm083378.htm 



FDA table  of  phar macogenomic  biomarkers  

in  dr ug label ing (cont ’d)  

Over half of non-cancer 
biomarkers are in three 
CYP450 enzymes 

• CYP2C9 

• CYP2C19 

• CYP2D6 
Safety-related 

Tumor 
markers 

34% 

CYP450s 
34% 

Other 
29% 

HLA 
3% 

Variation in HLA 
genes increasingly 

associated with 
severe adverse events 

http://www.fda.gov/drugs/scienceresearch/researchareas/pha
rmacogenetics/ucm083378.htm 



Phar mGKB – PGx biomarker levels  

Adapted from PharmGKB website: 
http://www.pharmgkb.org/page/drugLabelLegend 

o Testing required 
• Label states or implies that some sort of gene, protein or chromosomal testing 

’should be performed’ before using drug.  This includes labels that state that the 
variant is an indication for the drug. 

 
o Testing recommended 

• Label states or implies that some sort of gene, protein or chromosomal testing is 
recommended or ’should be considered’ before using drug. 

 
o Actionable 

• Label contains information about changes in efficacy, dosage or toxicity due to 
such variants, but does not discuss genetic testing 

 
o Informational 

• Label mentions a gene or protein is involved in the metabolism or 
pharmacodynamics of the drug, but there is no information to suggest that 
variation in these genes/proteins leads to different response 



Smal l  number  of  non -cancer  biomarkers  

are  ‘ required’  or  ‘ recommended’  

RECOMMENDED 
o HLA – Abacavir  

o TPMT – Azathioprine  

o CYP2C19 – Clopidogrel  

o CYP2D6 – 
Dextromethorphan/quinidine 

REQUIRED 
o HLA- Carbamazapine 

o CFTR – Ivacaftor  

o CYP2D6 – Tetrabenazine 

o OTC, POLG – Valproic acid  

o CYP2D6 – Pimozide 
 



Highlights from the drug label  



Placement  of  phar macogenomic  infor mat ion 

in  the dr ug label  i s  inconsistent  

Label Section Number of Drugs 

Clinical Pharmacology 79 

Indications & Usage 39 

Clinical Studies 38 

Drug Interactions 34 

Warnings and Precautions 34 

Dosage & Administration 23 

Adverse Reactions 19 

Precautions 15 

Warnings 14 

Boxed Warning 8 



Required tests  — usual ly  in  Boxed War ning 

or  Indicat ions sect ion…….  

Indications 
Targeted therapies, efficacious for specific biomarker-defined patient population 

e.g. Ivacaftor 
 

Boxed Warning 
Biomakers predictive of serious adverse events 
e.g. Carbamazapine 

 



… but not always 

o Required tests not always found in boxed 
warning or indications section of label 

Tetrabenazine 

o Sometimes found in 
Warnings, Dosing and 
Administration, 
Precautions, etc. 



Recommended tests -  can a lso be found in  

Boxed War nings sect ion  

Clinician discretion whether to test or not 

Clopidigrel Boxed Warning – efficacy 

Abacavir Boxed 
Warning – SAE 



Not al l  PGx markers are in drug label  

Simvastatin – SLCO1B1 typing for myopathy 

Allopurinol – HLA-B typing for severe cutaneous 
adverse reactions (drug hypersensitivity syndrome, 
Stevens-Johnson sydrome and toxic epidermal 
necrolysis)   



POC medical apps 



POC Medical  Apps mir ror FDA label  



Question 

Presence of pharmacogenomic marker 
information in an FDA drug label implies that the 
marker is clinically validated 

 

 A. True 

B. False 



Answer 

B. False 

 

Pharmacogenomic markers in the drug label can 

appear for informational purposes only, without 

clinical validation. 



What  the FDA label  does  NOT te l l  you  

oHow clinically valid or useful the PGx 
biomarker is 

oWhether your patient is a candidate for 
testing 

oWhether a test for the biomarker is even 
available 

oHow to interpret results of testing 


