
MODULE 3: Is my patient a candidate 

for pharmacogenomic testing? 



Consider  phar macogenomic  test ing i f… 

It is required for efficacy 

It can help avoid a severe 
adverse reaction 

It can help dose a drug with 
a narrow therapeutic index 



CFTR genotype-dependent  ef f icacy of  

Ivacaftor  

Ivacaftor 

Epthelial cell 

CFTR –  
chloride channel 

Health individual 

Normal ion 
transport 

>1000 mutations lead to Cystic Fibrosis, each affecting CFTR 
protein in different ways 

D508F affects folding; 
channel doesn’t reach 
surface (85% of patients) 

W1282X results in 
truncated protein 

G551D affects 
function (gating) 
of channel (4% of 
patients) 

Drug effective 
only in patients 

with G551D 
mutation 

Just approved for 8 
more mutations! 



Consider  phar macogenomic  test ing i f… 

It is required for efficacy 

It can help avoid a severe 
adverse reaction 

It can help dose a drug with 
a narrow therapeutic index 



Consequence of  ADR? 

Importance of testing 

Low High 

X   X 

Depression 

(Tetrabenazine) 

Liver failure/death  

(Valproic Acid) 

Myopathy 

(Simvastatin) 

Stevens-Johnson’s syndrome 

Myelosuppression 

Toxic epidermic necrolysis 

long QT syndrome 



Consider  phar macogenomic  test ing… 

It is required for efficacy 

It can help avoid a severe 
adverse reaction 

It can help dose a drug with 
a narrow therapeutic index 



Cor rection for multiple testing  
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Anti-thrombotic 

Pharmacogenomics may help with dosing 

Brain 
hemorrhage 



Are alter native therapies available?  

Wallentin L et al. Lancet 2010: 376 
(9749): 1320-1328. 

Brunham L, et al Pharmacogenomics J 
2012; 12:233-237. 

OR for myopathy 

Consider using alternative therapy 

o Clopidogrel vs ticagrelor o Simvastatin vs atorvastatin 



Is the ADR dose-dependent? 
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Dose of simvastatin 

Rhabdomyolysis among ~6000 patients taking 
simvastatin in the SEARCH trial 

Conservative dosing may mitigate risk of ADR 



Before  order ing a  test ,  have a  sense of  the 

cl inica l  va l idi ty  and ut i l i ty  

• Where to find information on clinical validity and 
utility 

• PLoS Currents: Evidence on Genomic Tests 

• Professional guidelines, literature 

• Evaluating PPV and NPV of test 

• Considering other factors 

• Is the test appropriate in all ethnicities? 

 



PLoS Currents 

o CLINICAL SCENARIO 

o TEST DESCRIPTION 

o PUBLIC HEALTH 
IMPORTANCE 

o PUBLISHED 
RECOMMENDATIONS 
AND GUIDELINES 

o EVIDENCE OVERVIEW 

• Analytic validity 

• Clinical validity 

• Clinical utility 

Eight non-cancer* PGx reviews available 

interferon-alpha 
simvastatin  
tamoxifen    
statins   

clopidogrel  
warfarin   
thiopurines  
abacavir 

*Non-tumor-based 



PLoS Cur rents  example:  HLA -B*5701  

test ing for  abacavi r  hypersensi t iv i ty  

Ma JD, et al. PLoS Currents Evidence on Genomic Tests. 2010 Dec 7.  



Professional guidelines,  l i terature  

http://64.29.163.162:8080/GAPPKB/evidencerStartPage.do 
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Evaluating PPV and NPV 

Rare outcomes can 
never lead to high 

PPV, no matter how 
good the 

sensitivity/ 
specificity of the 

test 

 

 

HLA-B*5801 – 
Allopurinol – 
related SCAR 

IFNL3 – 
PegIFNa 
efficacy 

Incidence 0.4% (ADR) 50% (efficacy) 

PPV 2.6% 90.7% 

NPV 100% 58.8% 

Rule out ADR 

• 100% of SCAR patients have *5801 

• 20% of pop. carries *5801, most 
will not have SCAR 

Identify likely responders 

• Variant – high likelihood of 
responding  

• improved adherence to drug? 
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Factors  a f fect ing inter - indiv idual  

var iabi l i ty  in  dr ug response  
Factors affecting Warfarin 
dosing 

o Genetics 

o Sex 

o Age 

o Race 

o Concomitant drugs 

o Underlying disease 

Consider other ways to measure a patient’s response 

Consider other factors simultaneously 

iWarfarin App 
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Is  test  appropriate  in  pat ient ’s  ethnic  

group?  

Fernando S L , and Broadfoot A J CMAJ 2010;182:476-480 

Approximate prevalence of 
the human leukocyte 
antigen (HLA) alleles HLA-
B*1502 (Carbamazepine) 
and HLA-B*5801 
(Allopurinol) in various 
geographic regions of the 
world.  



Other practical considerations  

o Turn around time 

o Economics – is it covered by insurance 



Turn-around time 

 
Standard 

Point of care 

Pre-emptive 



Other practical considerations  

o Turn around time 

o Economics – is it covered by insurance 



Medicare coverage decisions 

o TPMT for treatment of IBD with thiopurines — yes 

o VKORC1 and CYP2C9 for Warfarin treatment — NO 

In order to be eligible, all services must be medically 
necessary and otherwise defined in the member's 
benefits contract  



Insurance coverage (U.S.)  

 

Adapted from Hresko and Haga. J. Pers. Med. 2012; 2: 201-216.  

Coverage policies for pharmacogenomic tests by insurer 
(Aug 2012) 

Drug Gene Aetna Indep BCBS Cigna Humana 

Clopidogrel CYP2C19 Yes Yes No No 

Warfarin CYP2C9/VKORC1 No No No No 

Thiopurines TPMT Yes Yes Yes Yes 

Abacavir HLA-B Yes - Yes Yes 

Carbamazepine HLA-B Yes - - Yes 

o Many private insurance companies follow 
Medicare decisions 



Question 

Pharmacogenomic tests are most appropriate for 
drugs with: 

 

 
A. a wide therapeutic index 

B. dose-dependent ADRs 

C. genotype-dependent efficacy 



C. genotype-dependent efficacy 

 

 

 

A. a wide therapeutic index 

 

 

B. dose dependent ADRs  

 

narrow 

independent 

Answer 


