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Overview

Genomics and Medicines Optimisation

• The NHS Genomic Medicine Service

• National Genomic Test Directory

• Accelerating Genomic Medicine in the NHS 
strategy for England

• Genomics Informed Medicines Optimisation

ATMPs and Gene Therapies

• Introduction to ATMPS and gene therapies

• Gene therapies already in use by the NHS

• Commissioning of ATMPS

• Horizon scanning

• Future ATMPs on our workplan
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NHS Genomic Medicine 
Service (GMS)
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NHS Genomic Medicine Service infrastructure

Serving all patients and the 

public

7 NHS Genomic Medicine Service Alliances (GMSAs)

  → Provide multidisciplinary clinical leadership to embed genomic medicine 

across end to end pathways 

7 NHS Genomic Laboratory Hubs (GLHs)

→ Deliver genomic testing outlined in the National Genomic Test Directory 

→ Provide multi-disciplinary clinical and scientific leadership across referrals,   

analysis, interpretation with MDTs and reporting to clinicians

17 NHS Clinical Genomics Services→ Deliver comprehensive clinical genomic 

and counselling to direct diagnosis, risk assessment and lifelong clinical 

management of patients and their families

Genomics England

  → Supports national provision of WGS, including bioinformatics and 

underpinning information platform. Supports genomics research through the 

National Genomic Research Library (NGRL) and research initiatives 

NHS England Genomics Unit

  → Provides national oversight, coordination, commissioning, and funding to the 

NHS GMS infrastructure 
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Embedding Pharmacy Expertise

5

GMS Alliance Pharmacy Leads 

Four pillars of practice – clinical practice, leadership, education, and research

NHS North East and 

Yorkshire GMSA

Emma Groves 

Emma.Groves3@nhs.net

NHS South East GMSA        

Nisha Shaunak  

Nisha.Shaunak@gstt.nhs.uk

Lucy Galloway 

Lucy.Galloway@stgeorges.nhs.uk

NHS East GMSA

Paul Selby  

Paul.Selby@nhs.net

Aris Saoulidis  

Aris.Saoulidis@nhs.net

NHS North Thames GMSA

Dharmisha Chauhan

Dharmisha.Chauhan1@nhs.net

NHS South West GMSA

Rachel Palmer

Rachel.Palmer6@nhs.net

NHS Central and South 

GMSA

Hayley Wickens

Hayley.Wickens@uhs.nhs.uk

NHS North West GMSA

Jessica Keen

Jessica.Keen@mft.nhs.uk

National Pharmacy Genomics team embedded in NHSE Genomics Unit and linked to Office of the Chief Pharmaceutical Officer
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Driving the use of precision treatments and optimising the 
use of medicines

• Use cutting-edge technology to deliver tailor-made 
genetic material into a patient’s cells to treat disease​Gene therapies

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

New targeted 
treatments

• Guide treatment decisions and dosing using genomic 
data to predict drug responsePharmacogenomics

• New indications for existing medicinesRepurposing

• Drug resistance and pathogen resistancePredicting

From novel 

therapeutics 

To optimising 

existing 

medicines
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Test Evaluation 
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National Genomic Test Directory – a national offer

We drive equitable access through a single mandated National Genomic Test Directory focused on: (1) Rare and inherited disease; (2) 

Cancer ; (3) Pharmacogenomics These support a standardised offer of funded testing across England and a new pricing model 

Covers a full repertoire of testing through a multi-modal approach 

(single gene, panel tests, WES, WGS)

Fast track application process which can respond to new 

developments, for example to reflect licensing decisions including for 

Olaparib and NTRK inhibitors. 

Cements WGS as central to service delivery

Approximately 3,200 rare diseases and over 200 cancer clinical 

indications

Updated annually through the Test Evaluation Working Groups. 

Through the Test Evaluation process to date, recent publication 

included tests such as whole genome sequencing for Sudden 

Unexplained Death in Childhood.
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Pharmacogenomics in Practice

•Fluorouracil (5-FU) and capecitabine are chemotherapies used frequently in the treatment of patients with colorectal, breast, oesophageal, 
hepatic, and head and neck cancers.

•5-FU and capecitabine are metabolised by the dihydropyrimidine dehydrogenase (DPD) enzyme. The enzymatic activity is influenced by 
inherited genetic variability in the DPYD gene.

•Patients with complete DPD deficiency are at risk of life-threatening toxicity and this class of drug is contra-indicated. Patients with a partial DPD 
deficiency are at increased risk of toxicity and should have a reduced dose.

•DPYD gene testing is available in the NHS GMS for patients who are planned to receive fluoropyrimidine treatment to identify patients with an 
increased risk of toxicity.

DPYD

•Aminoglycoside antibacterials (amikacin, gentamicin, tobramycin) can cause ear and labyrinth disorders such as ototoxicity and hearing loss.

•1 in 500 patients have the most common MT-RNR1 variant m.1555A>G and will experience ototoxicity after auricular (ear) exposure 
to aminoglycosides.

•MT-RNR1 gene testing is available in the NHS GMS for patients with a predisposition to infections requiring aminoglycosides and patients with 
hearing loss who have been exposed to aminoglycosides.

MT-RNR1

•Purine analogue based drugs (e.g. mercaptopurine, thioguanine) are commonly used in the treatment of acute lymphoblastic leukaemia. 

•Thiopurine S-methyltransferase (TPMT) and nudix hydrolase 15 (NUDT15) are key enzymes in the metabolism and inactivation of these drugs. 
The enzymatic activity of TPMT and NUDT15 is directly influenced by inherited genetic variability in the TPMT and NUDT15 genes. 

•Patients with lower enzymatic activity are more likely to experience toxicity such as severe bone marrow suppression.

•TPMT and NUDT15 gene testing is available in the NHS GMS for patients with a confirmed diagnosis of acute lymphoblastic leukaemia and 
proposed treatment involving purine analogue based drugs to identify patients with an increased risk of toxicity.

TPMT and NUDT15 
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Precision medicine in practice

Duchenne
Muscular Dystrophy 

e.g., ataluren

Spinal Muscular 
Atrophy 

e.g., nusinersen, 
risdiplam, onasemnogene 

abeparvovec   

Cystic Fibrosis 

e.g., CFTR modulators

Inherited Retinal 
Dystrophy 

e.g., voretigene 
neparvovec  

Genetic disorders of 
obesity

e.g., setmelanotide

Metachromatic 
leukodystrophy e.g., 

atidarsagene autotemcel 

Cancer 
e.g., chimeric antigen 
receptor T-cell therapy
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Genomics informed 
medicines optimisation
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Linking genomics with medicines optimisation

Ensure access to cutting-edge screening 
and diagnostic technologies to offer 

personalised medicine choices to patient’s 
through a shared-decision making 

approach

Embed genomics into routine practice at a 
national, regional and local level within 

medicines optimisation governance 
structures and clinical pathways

Linking to the Commercial Medicines 
Pathway and horizon scanning, through to 

evidence-based use of genomic testing 
and optimised use of medicines 

Use genomics to target treatments and 
predict risk of toxicity to ensure the safe 

use of new and existing medicines

Patient-

Centred 

Approach

Aim to understand the 
patient’s experience

Evidence-based choice 
of medicines

Make medicines 
optimisation part of 

routine practice

Ensure medicines use 
is as safe as possible

Aligned measurement & monitoring of 
medicines optimisation

Improved patient outcomes

E.g., DPYD testing to 
prevent chemotherapy-related toxicity and 

other tests and processes introduced to 
support the safer use of medicines 

Link medicines access pathways to the 
National Genomic Test Directory and NHS 

Genomic Medicine Service Research 
Collaborative

Equitable access to precision treatments 
and optimisation of existing medicines in 

view of patient choice and experience

National standardised infrastructure and 
delivery via integrated national 

programmes, Genomic Medicine Service 
Alliances and local champions
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Optimising the use of medicines through genomics

Genomics 
and 

Medicines 
Optimisation

Workforce 
Development

Horizon 
Scanning

Test Evaluation 
& 

Implementation

Research and 
Innovation Integration into 

clinical 
workflows and 

pathways

Digital 
infrastructure & 
Interoperability

Raising 
Awareness & 
Engagement
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Accelerating genomic 
medicine in the NHS
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NHS Genomics Strategy – published in 2022

UK Life Sciences Vision sets 10-

year strategy for sector to solve 

some of the biggest healthcare 

problems of our generation including 

in cancer.

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

NHS Long Term Plan 

genomics commitments
aligned to other policies for 
example  cancer, 
cardiovascular, diabetes.

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; and

4. Evolving the service driven by cutting-edge science, research and 

innovation to ensure that patients can benefit from rapid implementation of 

advances
 

Our vision is that the power of genomics in predicting, preventing and diagnosing disease, and targeting treatment is accessible to all as 

part of routine care in the NHS. The strategy sets out a 5 year action plan



16

Priority 1 – Embedding genomics in the NHS through a world 
leading innovative service model

1. Co-creating services, infrastructure and an operating model with patients and the public.

2. Developing a sustainable infrastructure across testing, clinical services and research and innovation. 

3. Building greater clinical and professional leadership and developing the capacity and capability of the workforce. 

4. Developing national and international collaborations and partnerships.

Priorities

Key areas of progress

Workforce development and Genomics Training Academy

Carrying out workforce profiling to understand demands on the 

service and capacity. Will then inform the NHS GMS 

Workforce Strategy and People Plan for England.

NHS GMS People and 

Communities Forum 

Feeding in patient views across 

the NHS GMS

Integrated governance 

and networks 

Publish activity data

From 2023 we will publish 

activity data and turnaround 

times publicly.

Working with partners

Building strong relationships 

across a range of sectors

x

Implementing a price x activity model

Working with the NHS GLHs to be able to develop 

a cost for activity and a new model for payment 
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Priority 2 – Delivering equitable genomic testing for improved 
prevention, diagnosis, and precision medicine

1. Systematically introducing new clinical indications for genomic testing and embedding comprehensive genomic 

testing within end-to-end clinical pathways.

2. Driving the use of precision treatments and optimising the use of medicines through genomics.

3. Enabling the rapid evaluation and adoption of affordable, efficient, and innovative genomic technologies 

Priorities

Key areas of progress

Ratification of end-to-end turnaround times in cancer 

genomics following a series of workshops with Royal 

Colleges

Evolving the genomic testing strategy

Including new clinical indications and introduction of 

inclusion of gender-neutral language and running pilots for 

example ctDNA testing

Aligning clinical trial targets with 

standard of care NHS testing

Identifying ~50 gene targets for inclusion 

in cancer gene panels

Aligning on priorities with NICE and 

regulatory pathways

Genomics Informed 
Medicines Optimisation 

Board

Chaired by CSO and CPhO



18

Priority 3 – Enabling genomics to be at the forefront of the data 
and digital revolution

1. Developing an interoperable informatic and data infrastructure that enables the NHS to use and share genomic data 

appropriately to improve patient care.

2. Putting the NHS at the forefront of using genomic data alongside other health data to drive health improvements for 

individuals and populations. 

3. Enabling the NHS to use cutting-edge analytical tools and up to date variant databases to maximise diagnosis, 

access to precision medicine and efficiency.

Priorities

Key areas of progress

Data and Digital Framework

Implementation plan – Priorities identified including a 

digital Test Directory, Genomic Order Management and 

Unified Genomic Record

Genomic Data and Digital Board – Data and 

Digital Board established with high level 

stakeholders within NHS England
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Priority 4 – Evolving the service through cutting-edge science, 
research and innovation

1. Enabling patients to make informed choices on the use of their data for research and innovation.

2. Enriching existing and developing new NHS GMS relationships to support innovation and the generation of 

evidence for adoption and improvements in health and care.

3. Ensuring ongoing alignment with clinical trials and national life sciences projects and supporting the growth of life 

sciences in the UK

Priorities

Key areas of progress

Establish NHS Genomic Networks of Excellence - to 

work with life science partners to rapidly adopt innovation – 

currently operationalising the Networks of Excellence

Working with industry to signal 

the needs of the NHS GMS

Evolving the NHS GMS Research 

Collaborative:  An audit of research is 

underway, expected for return by the end of 

September, to understand the scope and breadth 

of the >900 research projects being supported 

through the NHS GMS.

Supporting the Cancer Vaccines Launch 

Pad, including the introduction of Cellular 

Pathology Genomic Centres

Supporting life sciences 

initiatives e.g. newborn 

screening, diverse data, 

Our Future Health
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Future Outlook
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NHS Genomic Networks of Excellence

During 2023/24 the NHS will, as part of the evolving NHS GMS Alliance infrastructure, establish ‘NHS Genomic Networks of 

Excellence’

NHS Genomic Networks of Excellence will be partnerships between the NHS, academia, the third sector and industry to generate evidence and 

models of adoption for new technology and testing and, clinical and laboratory practice in defined topic areas of strategic importance. 

DISCOVERY TRANSLATION ADOPTION DIFFUSION

NHS England has confirmed funding for:

► Prenatal Genomic Medicine Network of Excellence

► Circulating Tumour Biomarker testing for rapid, effective cancer diagnostics and 

monitoring for Cancer of Unknown Primary, advanced metastatic Breast Cancer, 

Paediatric Cancer, circulating miRNA test for Germ Cell Tumours and CSF testing for 

primary CNS lymphoma. 

► Haemato-Oncology NHS Genomic Network of Excellence

► NHS Rare and Inherited Disease Genomic Network of Excellence

► Severe Presentation of Infectious Disease Genomic Network of Excellence 

► Improving the identification and outcomes for individuals with inherited and acquired 

cardiovascular disease NHS Genomic Network of Excellence

► Pharmacogenomics and Medicines Optimisation NHS Genomic Network of 

Excellence

► Genomics Artificial Intelligence (AI) NHS Genomic Network of Excellence
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Research study led by Genomics England to:

Early intervention: Newborn Genomes Programme

• Identify rare disease in babies - Study will evaluate the utility, 

feasibility and impact of WGS newborn screening programme

• Enable research - improve our understanding of rare disease and 

how genomic testing can be integrated into newborn screening.

• Create a lifetime resource. Study will investigate benefits of 

storing an individual’s genome over their lifetime.​

Current progress

Following extensive engagement 

there are currently 523 gene 

condition-pairs proposed to be 

included in the study

All underpinned by clinical 

discussion and NHS England 

governance

Proposed conditions likely 

to include Bare lymphocyte 

syndrome C, 

Lymphoproliferative 

syndrome, Thyroid 

dyshormonogenesis and 

many others

Working with 

commissioning colleagues 

in NHS England, NICE, 

MHRA and others to 

ensure treatment and 

interventions are available

Working with sites 

across England to 

operationalise study over 

a number of  phases and 

begin recruitment of 

patients 

First site live 

late in 2023
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Driving the use of precision treatments and optimising the 
use of medicines

• Use cutting-edge technology to deliver tailor-made 
genetic material into a patient’s cells to treat disease​Gene therapies

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

New targeted 
treatments

• Guide treatment decisions and dosing using genomic 
data to predict drug responsePharmacogenomics

• New indications for existing medicinesRepurposing

• Drug resistance and pathogen resistancePredicting

From novel 

therapeutics 

To optimising 

existing 

medicines
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ATMPs and Gene Therapies
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• Introduction to Advanced Therapy Medicinal Products ATMPs and 
gene therapies

• Gene therapies already in use by the NHS

• Commissioning of ATMPS

• Horizon scanning

• Our workplan

What we will cover:
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Different types of ATMPs
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Gene therapy medicinal product means a biological 

medicinal product which has the following characteristics: 

a. It contains an active substance which contains or 

consists of a recombinant nucleic acid used in or 

administered to human beings with a view to 

regulating, repairing, replacing, adding or deleting 

a genetic sequence; 

b. It’s therapeutic, prophylactic or diagnostic effect 

relates directly to the recombinant nucleic acid 

sequence it contains, or to the product of genetic 

expression of this sequence. 

Directive 2009/120/EC amending Directive 2001/83/EC

Gene Therapies
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ATMPs in England – some facts and figures

Commissioned
 since 2016

12 ATMPs 
commissioned 

across 14 
indications

20 hospitals
 delivering ATMPs

36 ATMPs in 34 
indications within 
next three years.*

700+ patients 
treated per year / 
3000+ treated in 

total so far

CAR-T treats the 
most patients 

(500+ per year in 
2023/24)

*Considerable uncertainty due to high attrition rates for ATMPs and value proposition
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Access to new medicines in England is significantly 
better than the European average

Reviewing 168 licensed medicines across 37 European 

countries, between 2018 – 2021:

• For every four treatments available in Europe, there is an 

additional medicine available in England

• One quarter more cancer drugs are available

• One fifth more orphan medicines are available

Figures from EFPIA Patients W.A.I.T Indicator 2022 Survey, published April 2023. IQVIA. 

21% more 

medicines

26% more 

cancer 

drugs

20% more 

orphan 

medicines 

Available in England compared 

to the European average 

https://efpia.eu/media/677311/efpia-patient-wait-indicator.pdf
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• The NHS in England has a track-record of using commercial 

capabilities to secure cell & gene therapies for NHS patients. 

•  Recent agreements enabling patient access have include:

• atidarsagene autotemcel (Libmeldy®) – a gene 

therapy that offers the prospect of a normal life for 

children with metachromatic leukodystrophy. 

• onasemnogene abeparvovec (Zolgensma®) – a 

one-off gene therapy that can enable mobility in 

babies and young children with spinal muscular 

atrophy. One of three SMA treatments that has 

transformed paediatric outcomes [right]

• Axicabtagene ciloleucel (Yescarta®) and 

brexucabtagene autoleucel (Tecartus®) – CAR T 

therapies for adults with advanced diffuse large B-cell 

lymphoma and B-cell acute lymphoblastic leukaemia 

that has returned 

Supporting rapid access to ATMPs
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Strategic approach to ATMPs

• Horizon scanning

• Intelligence gathering

• Engagement with NHS providers

• Pan UK Pharmacy Working Group

• Commissioned services ready as close to a NICE 
decision as possible

• Provider selection approach that takes account of 
the broader future pipeline (not just ATMPs)

• Providers may be commissioned in waves (similar 
approach to CAR-T) to gradually build expertise

• NHS Commercial Framework provides for 
commercial flexibilities to support access routes e.g. 
Cancer Drugs Fund and Innovative Medicines Fund

• Service costs for ATMPs if needed
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The number of ATMPs being assessed by NICE is likely to increase in the coming years. 

The USA Food and Drug Administration (FDA) estimates that by 2025 they will begin to approve 10 - 20 ATMPs per 

year. This is consistent with the numbers seen in NICE’s topic selection pipeline. 

We identified 31 ATMPs in 39 indications (in April 2023) that may go through NICE assessment over the next 3 

years to end of 2025. 

Horizon scanning
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Horizon scanning
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Workplan 2023 – Live Topics
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Workplan 2024- Expected launch 2025 & beyond
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The NHS is ready to engage on new treatments

Come and speak to us to learn more 

about new product commissioning in 

the NHS.

England.innovativetreatments@nhs.net 

mailto:England.innovativetreatments@nhs.net


Thank You

        @nhsengland

        company/nhsengland

 england.nhs.uk
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End slide
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