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Pharmacogenomics in cardiology 
Pharmacogenomics (PGx) is the analysis of genes involved in the metabolism and distribution of drugs. This genetic 
analysis can predict a patient’s exposure to a drug, which enables drug selection and dose to be individualised for the 
patient, potentially avoiding lack of efficacy or unexpected toxicity. Sonic Genetics provides a PGx panel of 10 genes that 
informs the prescribing of more than 80 common drugs.  

This document summarises the current PGx advice relating to drugs commonly used in cardiology. This list is not complete, 
and the field is expanding rapidly.1 The genes mentioned are all included in the Sonic PGx panel.  

Clopidogrel 

Clopidogrel is a pro-drug that must be converted to its active 
metabolite by the enzyme CYP2C19. Up to two-thirds of 
people in different ethnic groups have variants in the 
CYP2C19 gene which cause poor enzyme activity, and 
consequently less exposure to the active metabolite than 
those with normal enzyme activity.1 Ticagrelor is not a pro-
drug and does not require metabolic activation.  

In managing patients after percutaneous catheter 
intervention, PGx-guided treatment with clopidogrel is as 
effective as with ticagrelor (p<0.001 for non-inferiority) and 
has a lower risk of bleeding (HR 0.78; p=0.04).1 Similar 
benefits have been documented in patients with acute 
ischaemic stroke and TIAs.2 

The use of clopidogrel rather than ticagrelor in patients with 
normal CYP2C19 activity is supported by international 
pharmacogenetic guidelines2 and the European Society of 
Cardiology.3 

In Australia, clopidogrel is much cheaper for the PBS and the 
patient than ticagrelor, and the majority of patients could 
have the cheaper drug. The overall cost per quality-adjusted 
life year of using a PGx test to select patients for clopidogrel 
rather than ticagrelor is one-third the cost of using ticagrelor 
for all patients.4 For most patients taking the drug for a year or 
more, it would be cheaper to pay for a PGx test plus the gap 
payments for clopidogrel than to pay the gap payments for 
ticagrelor. 

Flecainide 

Flecainide is metabolised predominantly by the enzyme 
CYP2D6.5 The activity of this enzyme varies markedly 
between people and across different ethnic groups.  

 Patients with poor CYP2D6 activity (1–6% of the 
population) are at risk of toxicity and should receive 50% 
of the standard dose.  

 Those with low-normal or ‘intermediate’ activity (10–
44% of the population) should receive 75% of the 
standard dose.  

 Those with high CYP2D6 activity (1–20% of the 
population) may require a higher dose to achieve 
therapeutic effect.  

Statins 

The risk of statin-associated myotoxicity is dose-dependent. 
Approximately 27% of patients (range 2–28%) have a variant 
in the SLCO1B1 gene (a drug transporter) that slows the 
hepatic uptake of many statins, resulting in higher serum 
concentrations at standard doses and greater risk of 
myotoxicity. Many instances of statin-associated myotoxicity 
are related to the patient’s exposure to the statin. This 
association applies to atorvastatin, fluvastatin, pravastatin, 
rosuvastatin and simvastatin.6  

The potential impact of SLCO1B1 variants on choice and 
dose of a statin varies with the intensity of statin therapy being 
planned for the patient (as per the clinical practice guideline 
from the American College of Cardiology and the American 
Heart Association).6  



 

In a trial of patients who ceased statins because of myalgic 
symptoms, subsequent PGx-guided prescribing of statins was 
associated with better outcome than standard care.1 

The situation regarding fluvastatin is further complicated by 
this drug being metabolised by the CYP2C9 enzyme. Up to 
one-third of patients have variants in CYP2C9 which reduce 
the rate at which fluvastatin is metabolised, thereby 
increasing the patients’ exposure to the drug and increasing 
the risk of myotoxicity.6 

Tacrolimus 

Tacrolimus is an immunosuppressant that is used post-
transplant to treat organ rejection and in the management of 
graft-versus-host disease. It is metabolised by the enzymes 
CYP3A4 and CYP3A5. CYP3A5 is inactive in most of the 
population, and the standard dose of tacrolimus reflects its 
metabolism by CYP3A4 alone.  

However, up to 20% of the population have both CYP3A 
enzymes active. These patients metabolise tacrolimus very 

rapidly and should commence on 1.5–2.0 times the usual 
starting dose.7   

Warfarin 

Warfarin is metabolised by the enzyme CYP2C9. Variants in 
the CYP2C9 gene result in poor CYP2C9 activity (10–30% of 
patients), causing slow warfarin clearance and consequent 
over-coagulation. Conversely, 6–40% of patients have 
variants in the VKORC1 gene that inhibit the action of 
warfarin, with consequent under-coagulation.1 

PGx-guided dosing algorithms8 for prescribing warfarin result 
in longer periods of the patient having INRs within the target 
range, and lower incidence of adverse outcomes compared 
with standard dosing. 1 

Despite being more expensive than warfarin, direct-acting 
anti-coagulants are more cost-effective than standard dosing 
with warfarin. However, there is no clinical trial using PGx-
guided dosing of warfarin as the comparator.  

  

Cost utility 

It may be possible to sidestep the potential hazards of prescribing a PGx-sensitive drug by always prescribing an alternative drug that 
is insensitive to PGx variants. However, these alternatives may be more expensive than their counterparts.  

For a healthcare system, the question is whether PGx testing is a cost-effective means of identifying patients who can safely have the 
cheaper drug. A recent cost-utility analysis based on the US healthcare system concluded that testing the CYP2C19, CYP2C9, 
VKORC1 and SLCO1B1 genes in all patients, and triaging patients to the more expensive alternative only if indicated, was cost-
effective.9 PGx testing was not cost-effective if the test was limited to patients with adverse outcomes whilst taking the cheaper 
therapy, or for patients who were over 65 years old. The benefit was strongly associated with testing a panel rather than individual 
genes, presumably because many of these patients will require multiple therapies. 

Arranging testing 

The Sonic PGx panel of genes is available nationally through Sonic Genetics (see sonicgenetics.com.au/pgx for details). The price is 
$197* and is not rebated by Medicare. The test can be requested on a standard request form or using the form on our website. 

If you have any questions, please contact us on 1800 010 447 or at info@sonicgenetics.com.au. 
*Correct at time of printing. Please refer to our website for current pricing. 
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