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Abacavir Hypersensitivity

• Pre-prescription genotyping is a cost-
effective strategy

• Implemented in the UK from 2006 (before 
PREDICT-1)

• Incidence has decreased from 5% to <1%
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Implementing Pharmacogenomic Testing in the NHS

Cost effectiveness

Operational implementation 

Eligibility criteria and volume of reporting

Decision support tools

Validation and reporting



Dihydropyrimidine Dehydrogenase 
(DPD) Genetic Testing

• DPD – an enzyme that detoxifies 5-
fluorouracil, a chemotherapeutic drug 
used in about 15% of cancers

• Deficiency of DPD can cause bone 
marrow suppression and death

• Genetic testing introduced into NHS in 
2020

• Also evaluated as a pilot in the 100K 
genomes project beforehand

• Wide take up (40000 tests per annum) –
further review on-going to improve the 
clinical pathway



Report published by 
Royal College of 
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Implementation of 
Pharmacogenomics in the NHS
• Many drug-gene pairs have been identified which 

may potentially impact patient outcomes
• However, only a select few pharmacogenomic 

tests available in the NHS
• Guidelines have been produced by international 

groups
• Some sentinel sites in the US already 

implementing
• The NHS could be the first healthcare system to 

implement pharmacogenomics



Working Party



Deep Dives



The UK NHS
Founded on 5 July 1948

Underlying principle is to provide care at the 
point of need from cradle to grave

“Illness is neither an indulgence for which people have 
to pay, nor an offence for which they should be 
penalised, but a misfortune the cost of which should be 
shared by the community.”



Evolution of the NHS

• With devolution, we have NHS bodies in the 4 
nations

• Primary care is served by 2 electronic health 
record systems (EMIS and SystmOne)

• Secondary care is more diverse – many different 
EHRs, lack of interoperability etc



Four Nation Approach



Recommendations
• Clinical implementation of pharmacogenomics should occur in both primary and 

secondary care settings, as well as in specialised centres

• Mainstreaming pharmacogenomic services in the NHS throughout the UK should be 
commissioned and funded through the NHS National Genomic Test Directory, rather than 
locally driven

• Pharmacogenomic services will need to be agile and able to work at pace

• The implementation of pharmacogenomics should be accompanied by a comprehensive 
education and training package

• Support for clinicians should be provided as pharmacogenomic testing is rolled out

• Pharmacogenomic services should be subject to continuous and iterative evaluation

• Funding for pharmacogenomics research should be made available

• Pharmacogenomics implementation should be accompanied by clear lines of 
communication



Multi-Disciplinary Working

• Directed towards medical and non-medical prescribers

• Majority of drug prescribing occurs in primary care, while 
newer drugs are often first used in secondary care

• Clinical Pharmacologists and clinical pharmacists 
working with other specialties will be important in 
implementation

• Decision support systems are going to be important

• Complex cases may require multi-disciplinary team 
approaches



Consent

• Provide national standardised recommendations for consenting to tests 
specifically for pharmacogenomics. 

• It is expected that most prescribers will be competent to routinely request 
consent to pharmacogenomic testing

• A pharmacogenomic test should be viewed as equivalent to renal or liver 
function testing to guide prescribing decisions

• Appropriate consent procedures required for whole genome sequencing 
conducted for other reasons, but it is important that pharmacogenomic 
information is not lost 



Genotyping
• Test a panel of pharmacogenes when pharmacogenomic information is the primary 

indication for testing. This approach provides results relevant for the immediate indication 
and pre-empts future prescribing.

• Extract pharmacogenomic information from sequence

• Ensure the test turnaround time is congruent with the chosen patient pathways

• Utilise point-of-care (POC) testing when pharmacogenomic results are required rapidly and 
testing is reactive – e.g. for warfarin, clopidogrel or aminoglycosides

• Although GLHs will remain the main platform for undertaking genetic testing, there should 
be careful evaluation of capacity and the ability to use local NHS laboratories to optimise test 
turnaround times.

• Provide laboratories the freedom to decide which specific technology, platform and 
analytical workflow to use to deliver pharmacogene panel testing, based on local experience 
and expertise, test turnaround time and cost, ensuring the highest quality assurance 
standards. 



Decision Support Systems

• Develop clinical pharmacogenomics guidance tailored to the NHS 

• Develop a report structure that is easy to interpret, strives to avoid user alert fatigue, and 
contains links to further information (e.g. just-in-time learning resources)

• Develop methods of providing reports across the spectrum of patient record systems, from 
paper-based to interruptive electronic systems

• Developing coding for genetic variants to allow for incorporation into the EHR.

• Ensure data are stored securely and confidentially

• Build interconnected systems that enable community-based services and hospitals to access 
clinically relevant pharmacogenomic results for patients

• Future proof the systems so that pharmacogenomic-based recommendations can be 
added/amended as the research base grows



Education and Training



Lack of Diversity in Genomic Studies

13% of people in the UK belong to a Black, Asian, Mixed or 
other ethnic group



Patients and 
the Public

The ultimate goal is to make 
pharmacogenomic prescribing 
a reality for everyone within 
the NHS. This will empower 
healthcare professionals to 
deliver better, more 
personalised, care. 



Next steps

• Continue engaging with the NHS and the UK 
Government to make this a reality

• Report has been well received by all bodies 
and had enormous amount of media interest

• Work with different healthcare professional 
groups

• Pilot work being undertaken to identify key 
challenges and develop solutions

• The press release, media briefing 
and support from a specialist 
organization resulted in around 600 
news articles.

• Coverage was spread over outlets 
in 36 different countries.

• The combined reach of these 
outlets is estimated at 686 million 
readers
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