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Genomic Strategies: 

In Wales 200,000 new prescriptions could 
be adjusted based on the genotype. Up 
to 20%-30% of Adverse Drug Reactions 
could be prevented by pharmacogenetic 
testing. 

Political awareness and a clear strategy 
is important to drive change within the 
healthcare system. 



• Pharmacogenomics is the study of how genetic 
changes affect an individual’s response to drugs.

• ~20-30% of adverse drug reactions are due to genetic 
variation in drug metabolism genes.

• Cost the NHS £466 million annually. 

• Most frequent drug groups include:
• Cholesterol-lowering drugs, anti-coagulants and anti-platelet 

medication
• Cancer treatment 
• HIV treatment 
• Pain medication
• Hormonal contraception

Pharmacogenomics (PGx)

1.7million 
PGx drugs 

95% population 
have a genetic 

variant 
affecting 
one drug



….strengthen genomics and precision medicine 
services and research in Wales

Investment = £6.7 million over 5 years

Genomics for Precision Medicine Strategy

Genomic medicine has the potential to save costs and improve 
quality of care by targeting treatment, maximising benefit and 

reducing side effects 



Policy contexts - Wales

• Genomics for Precision Medicine 
Strategy notes the anticipated 
increase in the clinical utility and 
requirement for pharmacogenetic
testing in the near future, and advises 
that services will be prioritised based 
on clinical need and Welsh expertise

• The Medicines Strategy for Wales
(2018-2023) commits the AWMSG to 
work with the AWMGS with a 
particular focus on reducing the 
burden of ADRs



To build infrastructure and capacity 
to deliver value based healthcare.

Actions:-
• Co-production

• Clinical and laboratory services
• Research and Innovation 

• Workforce

• Strategic partnerships

Genomics for Precision Medicine Strategy

The partners Genomics Partnership 
Wales established 2018
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Our Programme Structure:

Genomics Partnership Wales (GPW)
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Partners who 
will co-locate



Pitch to Genomic Partnership Wales 
2018/19: Prof. Dyfrig Hughes 

1. Define patient eligibility 

2. Determine how germline genetic tests can be 
incorporated into treatment pathways

3. The All Wales Genomics Laboratory (UKAS 
accredited) will evaluate and validate the most 
appropriate testing technologies. 

4. Establish clinical reporting systems. 

5. Clinical interpretation will be established. 

6. Health technology assessment. Patient and public 
involvement. 

7. Healthcare engagement

8. Education and training



• Chemotherapy agents: 5-fluorouracil, 
capecitabine, tegafur

• DPYD gene testing



DPYD

• DPYD gene encodes for the enzyme 
dihydropyridine dehydrogenase (DPD).

• DPD is involved in metabolism of the 
chemotherapy agents 5-fluropyrimidine and 
capecitabine.

• Variants in this gene cause DPD deficiency. 

• This leads to severe toxicity when treated 
with these chemotherapy agents. 

Cytotoxic 
metabolites

1-5%

Inactive 
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DPD
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Implementing DPYD testing

Pilot project Velindre Cancer Centre: Jan – May 2020

Clinicians
Pharmacy 

Project manager
AWMGS team 

✓ Pathway
✓ Guideline
✓ Critical test 

on 
Chemocare

✓ Staff 
education 
events

✓ Patient 
information

✓ Trust 
intranet

Aim: Well-governed DPYD testing process

• VCC DPYD testing project

• Standardised, robust process

• Ensure routine testing

• Staff aware and confident in testing process.



Normal Result c.1905G>A heterozygote

AWMGS: single gene test 



DPYD Reporting

Result Toxicity Risk Treatment Recommendations (based in 
100,000 genomes project and CPIC guidelines)

No variants detected Not increased

c.1905+1G>A heterozygote Increased Reduce starting dose to 50%; follow by titration 
of dose based on toxicity.

c.1905+1G>A homozygote Increased Do not use 5FU or capecitabine therapies.

c.1679T>G heterozygote Increased Reduce starting dose to 50%; follow by titration 
of dose based on toxicity.

c.1679T>G homozygote Increased Do not use 5FU or capecitabine therapies.

c.2846A>T heterozygote Increased Reduce starting dose to 50%; follow by titration 
of dose based on toxicity.

c.2846A>T homozygote Increased Reduce starting dose to 50%; follow by titration 
of dose based on toxicity. 

c.1129-5923C>G; c.1236G>A 
heterozygote

Increased Reduce starting dose to 50%; follow by titration 
of dose based on toxicity. 

c.1129-5923C>G; c.1236G>A 
homozygote

Increased Reduce starting dose to 50%; follow by titration 
of dose based on toxicity. 

Compound heterozygote To be reported on a case-by-case basis in 
alignment with CPIC guidelines.



DPYD testing – business as usual!

• All Wales roll-out May 2020

• One year on…..

1091 tests at VCC

68 variants

• Treatment plan personalised 
because of risk of side effects

1st UK nation to offer 
as standard of care



DPYD gene service 

• From February 2020 to December 2021 a 
total of 3,801 Welsh patients have 
undergone testing for DPYD variants.

• The overall positivity rate for DPYD variants is 6.6%. 

• 248 patients have been found to be heterozygous for one of the four 
common DPYD. 

• Three patients have been homozygous or compound heterozygous for 
DPYD. 



From pilot to NHS commissioning

WHSSC commissioning approach altered 
in June 2020 to reflect GLH reorganisation 
& Test Directory 

The Genomic Test Directory outlines the full range of genomic tests that are 
commissioned for the NHS in England. From 2021 it is updated annually.  



Commissioning: WHSCC 



The ‘first’ drug-gene 
pair test 

commissioned in NHS 
Wales



Patient story: Patient X presented with rectal bleeding to their GP. 

• Referred for endoscopy and diagnosed with rectal cancer, resection in 2019. 
• Received adjuvant treatment which had to be halted due to a reaction to chemo as 

the patient was found to have a DPYD variant. 
• Patient had a relapse. Due to the DPD variant, any 5FU treatment would have been 

risky. 5FU treatment is usually one of the main types of chemotherapy available for 
rectal cancer patients. As such, this patient had mostly exhausted their standard of 
care options. 

• 2022 The genetic service and the medical oncology teams work together to 
identify suitable treatments in any potential clinical trial.

• The genetic service played a vital role in identifying a rare ‘KRAS G12C’ variant 
(which is present in less than 5% of colorectal cancers). This enabled us to enrol 
the patient into a clinical trial (drug = Sotorasib). 

• The patient has had a significant response to this new trial treatment on the latest 
imaging. 

This is an excellent example of personalised care/pharmacogenomics and highlights 
the value of genomics in improving care for cancer patients. 



Where next… 



Adverse drug reactions (ADRs)

• Contribute to 6.5% of hospital admissions.

• Estimated to cost the NHS (across the UK) £466 million 
annually.

• Up to 20%-30% of ADRs could be prevented by 
pharmacogenetic testing



Working with UK Partners 

• In 2020 - Wales signed as a partner the UK Government’s strategy 
Genome UK: The Future of Healthcare

Genome UK: the future of healthcare (publishing.service.gov.uk)

• In March 2022 - Wales agreed to a set of shared commitments and 
principles to deliver better health outcomes across the UK over 2022-
25

Genome UK: shared commitments for UK-wide implementation 2022 to 
2025 - GOV.UK (www.gov.uk)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/920378/Genome_UK_-_the_future_of_healthcare.pdf
https://www.gov.uk/government/publications/genome-uk-shared-commitments-for-uk-wide-implementation-2022-to-2025


2020



In December 2022, Welsh 
Government published the 
‘Genomics Delivery Plan for 
Wales 2022-2025’ 
supporting the ambition to 
further expand the 
development of 
pharmacogenomics services 
in Wales



The National Pharmacogenomics Group (NPGG) was established in 2022 
following endorsement of a white paper entitled ‘Pharmacogenetics in 
Wales’ by the All Wales Medicines Strategy Group (AWMSG) and the 
Genomics Partnership Wales (GPW) programme board. 

Aims to ensure that there is a multidisciplinary, coordinated national 
approach with defined clinical input to the development and introduction 
of pharmacogenomic services within Wales.

National Pharmacogenomics Group (NPGG) 

Chair:
Professor 
Dyfrig Hughes
Professor of 
Pharmacoeconomics, co-director 
of the Centre for Health 
Economics and Medicines 
Evaluation at Bangor University 
and Director of Impact and 
Engagement. He is also honorary 
professor at the Department of 
Molecular and Clinical 
Pharmacology, University of 
Liverpool.

Deputy Chair:
Sian Morgan 



More recently, in partnership with Health Education and Improvement 
Wales (HEIW), Bangor University have developed a flexible eLearning 
module to increase pharmacogenomic understanding for the 
healthcare workforce in Wales. Pharmacy teams and the wider 
workforce across all care settings in Wales will play a crucial role in the 
implementation of pharmacogenomics across the health service.

HEIW has funded a part-time pharmacist lead for pharmacogenomics 
(Sophie Harding)

Education and Training



Some ongoing actions… 
• LEAD PHARMACIST: PHARMACOGENOMICS PLAN FOR WALES (in draft). Will be shared for 

approval by the AWMSG in due course

• DIGITAL HEALTH AND CARE WALES: DHCW is working towards automating the process of 
mapping the raw genome data into phenotype (e.g. metaboliser status), and incorporating 
into clinical decision support tools and within electronic health records.

• AWMGS has designed a custom pharmacogenomics panel with Agena using the Veridose
core kit on the MassArray system. This includes 80 variants across 18 genes, including 
DPYD and is currently being validated.

• Evaluation of effectiveness and value (Bangor University): DPYD publication (in draft)
• Public awareness (Wales Gene Park, GPW Patient Sounding Board, AWMSG Patient and 

Public Interest Group)



OR/AND

On the horizon…….






