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Pharmacogenetics in Practice - Clinical Examples
In many areas of clinical practice, pharmacogenetics information is used to guide decision making.  
Our pharmacogenetics education programme should be relevant to all health professionals 
interested in prescription or usage of drugs.  A series of factsheets, resources, and further 
information is available at www.geneticseducation.nhs.uk/pgx
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The Centre supports pharmacogenetics education for health 
professionals by identifying and developing resources for 
pre-registration training and continuing professional 
development.

www.geneticseducation.nhs.uk/pgx

Our web pages provide free access to resources and information : 

Clinical examples of current pharmacogenetics applications• 
Resources: ‘The Genomic Basis of Therapeutics Series’• 
Reports:• 

Implications for Pharmacy practice• 
Pharmacogenetics education report with the Royal Pharmaceutical Society of Great Britain• 

Reference section:• 
Glossary• 
Key pharmacogenetics publications relevant to clinical practice and education• 
Links to pharmacogenetics e-learning and website• 

Regular updates• 

The website is regularly updated by adding new resources and highlighting new publications and 
information.

The NHS National Genetics Education and Development Centre
The Centre works with UK and international groups to facilitate integration of appropriate 
genetics and family history information into education and training for all health professions, 
including medicine, nursing, pharmacy and dietetics.  Our website contains searchable databases 
of resources and courses specifi c to the roles of those teaching genetics, or learning about 
genetics knowledge in practice.

The Centre would like to hear from any group or individual with suggestions on how to improve 
our website, or to comment on our report on pharmacogenetics in clinical practice, or on genetics 
education in general.  Please contact:

Dr Jim Lithgow, Education Development Offi  cer
NHS National Genetics Education and Development Centre
Morris House
c/o Birmingham Women’s NHS Foundation Trust
Birmingham
B15 2TG

Email: enquiries@geneticseducation.nhs.uk
Tel: 0121 623 6803
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The Genomic Basis of Therapeutics 
Series: Part 1

When usual doses lead to adverse eff ects: 
Dose level relationships

Genetic mutations may lead to formation of inactive metabolic enzymes.  These defects may lead 
to drug accumulation even with normal doses.

Clinical perspective: Many diseases, and most chronic ones, are treated with several drugs.  It 
is not unusual to see elderly patients on several drugs, thereby increasing the risk of drug-drug 
interactions.  In the presence of genetic polymorphisms of metabolic enzymes or drug receptors, 
even usually minor interactions may lead to serious clinical eff ects. 
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Most drugs are characterised by • 
a range of doses within which 
they are safe (the therapeutic 
window). An increase in dose 
beyond that range leads 
to adverse eff ects due to 
excessively high blood levels 
(see Figure 1).

The drug level observed after • 
a given dose of a drug is the 
result of interplay between 
absorption and excretion. 

To facilitate excretion most • 
drugs are metabolised by a 
family of proteins known as the 
Cytochrome P450 enzymes. 

Prominent members are 
CYP3A4, CYP2D6, CYP2C9 and 
CYP2C19.

Diff erent drugs are metabolised • 
by diff erent CYP450 enzymes. 

The activity of these enzymes • 
may be impaired by genetic 
mutations or by interactions 
with various drugs or even 
dietary components (e.g. 
grapefruit).

Adverse eff ects then follow.• 

The pharmacogenetic basis

Fig. 1 Adverse eff ects due to high blood levels

Example of genetic polymorphism leading to adverse drug eff ect
Statins, a class of drugs widely used for controlling blood cholesterol have an excellent safety record.  A 74 year-old woman 
developed the rare complication of rhabdomyolysis (severe muscle pain and breakdown) on normal doses.  Investigation 
showed that she most likely had low levels of a cerivastatin metabolite, suggesting defi ciency in CYP2C8, an enzyme 
involved in the metabolism of cerivastatin.

Further reading
(1) Ozaki H, Ishikawa CT, Ishii T, et al. (2005) Clearance rates of cerivastatin metabolites in a patient with cerivastatin-induced 
rhabdomyolysis. Journal of Clinical Pharmacy and Therapeutics 30(2):189-192.
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