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Genomics for Precision Medicine Strategy 2017 

Co-production

Clinical and 
Laboratory 

Services

Research and 
Innovation

Workforce

Strategic 
Partnerships

Demonstrate a commitment to work in an open and transparent 
manner with patients and the public in Wales, using their collective 

experiences to shape and add value to the work of the Genomics 
Partnership and future genomics services in Wales 

Develop internationally-recognised medical and public health 
genomics services with strong collaboration across NHS and 
academia to ensure equity of access to the best  genomics 

healthcare for the citizens of Wales

Establish an internationally competitive genomics research 
environment through investment in genomic research technologies 
and Precision Medicine platforms, collaborative infrastructures and 

ambitious training portfolios

Nurture an enthused and highly skilled workforce that can serve as 
ambassadors for genomics within the NHS, ensuring that our 
services evolve at pace and remain progressive, equitable and 

reliable

Establish Wales as an outward-looking, collaborative and reputable 
home for business development, promoting the genomic services in 

Wales to attract the best partnership opportunities  



Prenatal services

Precision medicine
June 2020: NTRK gene fusion testing 
commissioned service for all patients in 
Wales 

August 2021: CYmru Service for Genomic 
Oncology Diagnoses - flagship genomic 
service 

Specialist Rare Disease 
services

April 2020: WINGS testing 
launched – only service in the 
NHS using whole genome 
sequencing

Genomics service developments in Wales

April 2018: NIPT introduced within 
antenatal screening programme –
1st in the UK 

Pharmacogenetics
June 2020: DPYD gene 
testing launched across 
Wales – first in the UK 

Infectious diseases

Co-location of human and pathogen genomics clinical service with Wales Gene Park, 
Consent models, Data sharing, Collaborative research



Genomic Technologies and Detection 
Of A Rare Disease Diagnosis



• For patients being cared for in the 
neonatal or paediatric intensive care units 
who have a combination of serious health 
problems. 

• The AWMGS WINGS test is designed to 
reduce the child’s diagnostic journey by 
searching through their whole genome 
data to find a genetic cause of their 
clinical features.

• Diagnostic yield ~45%

• TAT 14 calendar days, so far mean 
reporting time ~10 calendar days

WINGS launched April 2020Wales Infants’ and childreN’s Genome Service (WINGS)



2021 UK Advancing 
Healthcare awards



Analysis and Filtering of data

• A diagnosis must occur quickly to be relevant for clinical decision-making
• To facilitate rapid analysis, strict filters are applied to prioritize variants
• This balance is struck to find diagnoses quickly without being overwhelmed by the large 

amount of data

3,000,000,000 bp in the Genome

5,000,000 Variants in the Genome

400 rare functional 
variants

~25-50 Variants 
Relevant to 
Inheritance

Diagnostic 
Variants

Whole Genome 
Sequencing

Clinical 
Assessment

Filtering by 
Inheritance

Variant
Calling

Filtering by 
frequency and 
consequence



Unsolved cases

• If a change is not found, it remains possible there is a genetic cause for the child’s 
condition. 

• This is because rWGS uses strict filters to improve speed and because some genetic 
causes need to be discovered. 

• However, genetic knowledge and analysis tools are continually being updated. 
• Diagnostic yield can be improved by ~10% after re-analysis of the existing data in a 

research setting1.

1. Wright et al. Genet.Med. (2018)
2. Boycott et al. Am.J.Hum.Genet.  (2017)

?

Gene discovery

Filters too strict

200 new genetic disorders every year2
Child too young to 

manifest key features of 
disease



RCBC research re-analysis of 
data

Research questions:

Can more diagnoses can be achieved using advanced analysis and different 
approaches that cannot be used during routine diagnostic testing?

Use RNA-Seq to confirm change in protein expression therefore increasing 
diagnostic yield

Use of ‘long read’ sequencing to increase diagnostic yield 



Welsh Strategy to Integrate Liquid 
Biopsy Services within NHS Wales 

for All Cancer Patients

Sian Morgan, Rhian White, Rachel Dodds, Erik Waskiewicz - All Wales Medical Genomics 
Service

Magda Meissner - CRUK Clinical Trial Fellow, Centre for Trials Research, Cardiff University

Richard Adams - Director Centre for Trials Research - Cancer Division, Director Wales 
Cancer Bank, Professor and Honorary Consultant Clinical Oncologist, Cardiff University 
and Velindre Cancer Centre

Robert Jones - Specialty Lead for Cancer in Wales Phase 1 trials lead in Wales, Clinical
Director of R&D Velindre University NHS Trust, Reader and Medical Oncology Consultant,
Cardiff University and Velindre Cancer Centre

Paul Shaw - Consultant Clinical Oncologist, Lead for Early Phase Drug RT, Velindre Cancer 
Centre, Honorary Senior Lecturer, School of Bioscience, Cardiff University 

Olivier Ottmann - Professor and Head of Haematology, Division of Cancer and Genetics, 
Cardiff University 

Samantha Cox - Clinical Oncologist Consultant, Chair of All Wales Genetics Oncology 
Group(AWGOG), Velindre Cancer Centre

Mark Davies - Medical Oncology Consultant, South West Wales Cancer Centre (SWWCC) 
in Swansea and Honorary Associate Professor at Swansea University Medical School



Why AWMGS? 

Diagnostic hub and clinical hub have functioned effectively and efficiently

A UK leader in SMP2 trial

Wales as a devolved NHS has had significant opportunity to develop single 
cancer pathway more effectively, including rapid diagnostic centres (cancer 
direct referral from primary care)

Wales is an early developer and adopter of ctDNA as an NHS diagnostic 
service

AWMGS - a rapid adopter of Illumina TruSight Oncology 500 HT DNA/RNA 
panel, the CYmru Service for Genomic Oncology Diagnoses (CYSGODI)

TruSight Oncology 500 HT DNA panel and the TruSight Oncology 500 ctDNA
panel offers opportunities for integrated research structures



Disruptive approaches for cancer care using liquid biopsy

Cancer Diagnostic Pathway

Cancer Screening 
Asymptomatic 

patients

Cancer 
suspicion  

2-week referral

High Cancer 
suspicion 

Rapid cancer 
diagnostic Clinic

Cancer  diagnosis 
confirmed 

Cancer MDT

Primary care Secondary  care

ctDNA ctDNA ctDNA ctDNA

CtDNA role in diagnostic cancer pathway
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Cancer 
Treatment

Disease monitoring 

Early Relapse 
detection 

Disease response 
to treatment 

Disease 
progression

Detection of new 
resistant 

mutations

ctDNA ctDNA ctDNA

Liquid biopsy role in cancer monitoring during and after anti-cancer treatment

Disruptive approaches for cancer care using liquid biopsy



Adverse drug reactions (ADRs)
• Contribute to 6.5% of hospital admissions
• Estimated to cost the NHS (across the UK) £1bn annually
• Up to 20%-30% of ADRs could be prevented by pharmacogenetic testing

Pharmacogenetics



Pharmacogenetics

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKjKal-t7YAhWlFJoKHb3jABEQjRwIBw&url=https://www.pinterest.com/pin/522839837977614050/&psig=AOvVaw3mkMk1FpgTj-3LTgZUBnph&ust=1516277039855194


DPYD gene service

• ‘DPYD Health Technology 
Assessment Service Evaluation’ 

(VCC, Bangor Uni, AWMGS)

• MRES (AWMGS and Bangor Uni) 
Title: CYP2C19 genetic variation 

and adverse reactions to 
clopidogrel – A case study for 

implementation of 
pharmacogenetic testing service in 
NHS Wales. Study Start Date April 

2021 Study End Date April 2023



Lastly, what is our Precision Medicine Centre 
of Excellence/Genomic Centre ambition?

A physical centre that will be a major RD&I 
asset and a focus for public sector and 

private sector co-production of innovative 
healthcare platforms that will result in an 
opportunity for economic growth in the 

region and in Wales

A AI and data innovation centre that will 
have excellent digital connectivity with 
existing clinical data assets such as the 

national Digital Cellular Pathology 
programme, NDR, National Imaging 

Academy and the SAIL databank in Wales
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