
Genomics Update

@SWGenomics / @SWGLH / @NHSgms

Rachel Palmer

Pharmacy Lead

SW Genomics Medicine Service Alliance 



2   |

Genome UK; the future 

of healthcare sets out a 

10 year vision how we will 

achieve progress in 

genomic medicine across 

Diagnosis & Personalised 

medicine, Prevention and 

Research

UK Life Sciences 

Vision sets 10-year 

strategy for sector to 

solve some of the 

biggest healthcare 

problems of our 

generation

Accelerating Genomic Medicine in the NHS

Key themes include:

1. Embedding genomics across the NHS, through a world leading innovative service model from 

primary and community care through to specialist and tertiary care

2. Delivering equitable genomic testing for improved outcomes in cancer, rare, inherited and 

common diseases and enabling precision medicine and reducing adverse drug reactions

3. Enabling genomics to be at the forefront of the data and digital revolution, ensuring genomic 

data can be interpreted and informed by other diagnostic and clinical data; 

4. Evolving the service driven by cutting-edge science, research and innovation to ensure that 

patients can benefit from rapid implementation of advances

NHS Long Term Plan 

genomics 

commitments
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Driving the use of precision treatments and optimising the use of 
medicines

ωUse cutting-edge technology to deliver tailor-made 
ƎŜƴŜǘƛŎ ƳŀǘŜǊƛŀƭ ƛƴǘƻ ŀ ǇŀǘƛŜƴǘΩǎ ŎŜƭƭǎ ǘƻ ǘǊŜŀǘ ŘƛǎŜŀǎŜGene therapies

ωBased on an increased understanding of the genomic 
basis for disease & diagnosis

New targeted 
treatments

ωGuide treatment decisions and dosing using genomic 
data to predict drug responsePharmacogenomics

ωNew indications for existing medicinesRepurposing

ωDrug resistance and pathogen resistancePredicting

From novel 

therapeutics 

To optimising 

existing 

medicines



Pharmacogenomics (PGx)

Roden et al (2019)

Pharmacology Genomics

Safe, effective 
medicines tailored to 
ǾŀǊƛŀǘƛƻƴǎ ƛƴ ŀ ǇŜǊǎƻƴΩǎ 

genes

Pharmacogenomic variants affect an individualôs response to a drug



Å >95% of the population carry at least one actionable pharmacogenomic variant.

Å Drug interventions effective in only around 30%-50% of patients

Å One in 15 UK hospital admissions is linked to adverse drug reactions, costing the NHSƳƻǊŜ ǘƘŀƴ ϻнΦнм ōƛƭƭƛƻƴ 
each year.

Why is it important?

Slide credit Genomics Education Ref: Osanlou R, et al. Adverse drug reactions, multimorbidity and polypharmacy: a prospective analysis of 1 month of medical admissions. BMJ Open 2022

https://www.ncbi.nlm.nih.gov/pubmed/19209224
https://www.ncbi.nlm.nih.gov/pubmed/19209224


Image credit British Pharmacological Society



National Genomic Test Directory
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https://www.england.nhs.uk/publication/national-genomic-test-directories/

The National Genomic Test Directory is a published list of nationally commissioned genomic tests (and associated 

eligibility criteria).  There are three documents:

Å National Genomic Test Directory for rare and inherited disease (Excel)

Å Rare and inherited disease eligibility criteria (PDF)

Å National Genomic Test Directory for cancer (Excel)

Pharmacogenomic testing is currently reflected on the Rare 

Disease and Cancer Test Directories. In the future, this will 

move towards one online directory that encompasses all 

three specialities.

Aims

Å To ensure the directory reflects latest technological 

developments and scientific advances

Å To support fair and equitable access to genomic testing

Å To ensure best value is achieved for the NHS

Å To improve our understanding of clinical utility of 

genomic tests and the implications of testing on patients 

and the clinical pathway.

Application process for new tests detailed in published policy 

document alongside application forms and supplementary 

guidance: https://www.england.nhs.uk/genomics/the-national-

genomic-test-directory/

https://www.england.nhs.uk/publication/national-genomic-test-directories/
https://www.england.nhs.uk/genomics/the-national-genomic-test-directory/
https://www.england.nhs.uk/genomics/the-national-genomic-test-directory/


Nationally Commissioned Pharmacogenomic Tests (Test Directory) 
D

 - DPYD for fluoropyrimidines

 - TPMT/NUDT15 in ALL 
 

 - MT-RNR1; Aminoglycoside induced    

hearing loss

Å individuals with a predisposition to gram 

negative infections for example due to known 

respiratory disease such as bronchiectasis, cystic 

fibrosis or due to structural or voiding genitourinary 

tract disorders 

     OR

Å individuals with hearing loss who have been 

exposed to aminoglycosides
Slide credit SE GMSA
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MT-RNR1

Risk of 
aminoglycoside
induced hearing 

loss

1 in 500 
patients have 
the common 

variant

Aminoglycoside 
antibacterials 
can cause ear 
disorders and 
hearing loss

Implications 
for family 
members

Diagnostic 
test for 

patients with 
hearing loss

Pre-emptive 
test for 
chronic 
disease 

patients likely 
predisposed 
to infections

Aminoglycoside 

exposure posing risk to 

hearing



Pharmacogenomics: Aminoglycosides

Slide credit SW GMSA
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NICE TA913 Mavacamten for obstructive hypertrophic 
cardiomyopathy 



Clopidogrel and CYP2C19 genotyping

Å NICE give positive opinion for genotyping & advise to use;

Å Laboratory-based testing as first choice

Å Genedrive PoC device if lab-based testing unavailable

Å Considerable logistical challenge recognised by NICE

Å NICE working with NHSE to deliver a national pilot of testing, to inform future implementation of 

this guidance.

Å Genedrive PoC device also being piloted via DEVOTE programme Research & Innovation 

(cmft.nhs.uk)

https://research.cmft.nhs.uk/news-events/manchester-leads-implementation-of-lifesaving-genetic-bedside-stroke-test
https://research.cmft.nhs.uk/news-events/manchester-leads-implementation-of-lifesaving-genetic-bedside-stroke-test


CYP2C19 genotyping for clopidogrel stroke/TIA

Lab based testing

ÅAccredited genomic laboratory

ÅHighly skilled, experienced staff

ÅLikely centrally funded

ÅTurnaround ??

ÅPotential to screen wide range 
of variants

Point of care test

ÅRequirement for staff training

ÅQuality control/assurance 

ÅFunding unclear - ? Local

ÅTurnaround 1-2hrs

ÅLimited range of genetic variants

Recording, storage and re-use of CYP2C19 results





CYP2C19 genotyping & clopidogrel

Integration into system wide stroke pathway ς oversight 
and governance

Reuse of CYP2C19 results for 
new/existing prescriptions

Previous 
stroke/TIA?

Other 
indications?

Antiplatelet 
choice

?Private testing 
uptake



Pharmacogenomics guidance

Commonly used: 

ÅCPIC https://cpicpgx.org/

ÅDPWG 
https://www.knmp.nl/dossiers/farmacogene
tica

Product license 

ÅSmPC

ÅFDA

Databases

Å DDRx - DNA-Driven Rx (pharmgkb.org)

Å PharmGKB - https://www.pharmgkb.org/

Å PharmVar - https://www.pharmvar.org/

Slide credit NT GMSA

UK resources / guidance

Å DPYD - 
https://www.uksactboard.org/publications

Å TPMT and NUDT15 - 
https://www.bopa.org.uk/resources

Å Pharmacogenomics Ge-notes  -
https://www.genomicseducation.hee.nhs.uk/gen
otes/

Å National Genomic Test Directory - NHS England » 
National genomic test directory

Å UKCPA PGx handbook in development!

https://cpicpgx.org/
https://www.knmp.nl/dossiers/farmacogenetica
https://www.knmp.nl/dossiers/farmacogenetica
https://ddrx.pharmgkb.org/
https://www.pharmgkb.org/
https://www.pharmvar.org/
https://www.uksactboard.org/publications
https://www.bopa.org.uk/resources
https://www.genomicseducation.hee.nhs.uk/genotes/
https://www.genomicseducation.hee.nhs.uk/genotes/
https://www.england.nhs.uk/publication/national-genomic-test-directories/
https://www.england.nhs.uk/publication/national-genomic-test-directories/


Information sources ï SPCs; 4.2 Posology & 
administration

Citalopram 
wŜŘǳŎŜ ƛƴƛǘƛŀƭ ŘƻǎŜ ŦƻǊ ΨƪƴƻǿƴΩ 

CYP2C19 PM

Carbamazepine
Screen Han Chinese and Thai 

patients for HLA-B*1502 
whenever possible

Metoprolol
PM [CYP2D6] may require lower 

than normal doses

Amitriptyline
Consider 50% dose reduction for 
known CYP2C19 or CYP2D6 PM



Respiratory metagenomics


