
Genomics Interoperability

Workshop



Agenda

Introduction (14:00-14:20)

Provide an overview of the current landscape of Genomics since the inception of 

the 100K project and the future of Genomics in healthcare.

Debbie Porter – Deputy Director, Transformation, Genomics Unit, NHS 

England.

Genomics Background (14:20-14:50) 

Provide the background on Genomics, benefits and current challenges 

Rachel Mein – Senior Laboratory Advisor, Lab and Scientific Team,

Genomics Unit, NHS England.

John Fraser – Head of Informatics, Genomics Unit, NHS England; Data 

and Informatics Director, North East and Yorkshire NHS GLH

Coffee Break (14:50-15:00)

The Genomic Interoperability Challenge (15:00-15:20)

Provide an overview of the current challenges within Genomics faced by clinicians.

Adam Laurent - Business Analyst, Genomics Unit, NHS England.

Harini Nallapothola - Business Analyst, Genomics Unit, NHS England.

Coffee Break (15:20-15:50)

The Genomic Future Vision for Interoperability (15:50-16:50)

Provide an overview of the current activity undertaken by NHSE, discussion of 

minimum datasets, requirements, messaging profiles and I/A options. The goal of 

the session is to understand the current capabilities of suppliers to move clinicians 

from paper based to electronic test ordering and result receipt within the Genomics 

space.

Ravi Natarajan - Technical Architect, Genomics Unit, NHS England

Adam Laurent - Business Analyst, Genomics Unit, NHS England

Harini Nallapothola - Business Analyst, Genomics Unit, NHS England.

Closing Remarks and AOB (16:50-17:00)
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Genomics – background, benefits and challenges
Rachael Mein

Senior Laboratory Adviser, Lab and Scientific Team, 

Genomics Unit, NHS England
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What is Genomics?

GENOME: Complete set of genetic material (DNA) in an organism

GENOMICS: Study of genomes (structure, function, evolution, cause of disease)

GENETICS: Study of heredity and variation of inherited characteristics

Human genome:

3 billion bases

20-25,000 protein coding genes

46 chromosomes

1-2% DNA codes for proteins
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Rare & inherited disease vs Cancer (somatic)
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What is the Genomics Medicine Service?

● Centrally NHS commissioned service for patients 

within England

● National Genomic Test Directory lists the range of 

genomic tests available to all eligible patients

● Provides equity of access and standardisation

● Rationalisation and expansion of tests available

● 2 Parts of service;

○ Rare and Inherited Disease (germline)

○ Cancer (somatic)

● 7 Regional hubs

● Not all tests provided by all GLHs (Core & Specialist, 

<7)

● Patient samples to be tested in another GLH are sent 

via local GLH



NHS GMS infrastructure across England

Geography Population GLH
NHS GMS 

Alliances

Clinical 

genomics 

services

NHS trusts in 

region

North East 

& Yorkshire
8 million

1 GLH 

2 LGLs

4 GMS Alliance 

partners

3 clinical 

genomics 

services

33 NHS Trusts

North West 7 million
1 GLH 

3 LGLs

9 GMS Alliance 

partners

2 clinical 

genomics 

services

33 NHS Trusts

Central & 

South
10 million

1 GLH 

3 LGLs

4 GMS Alliance 

partners

3 clinical 

genomics 

services

43 NHS Trusts

East 8 million
1 GLH 

2 LGLs

4 GMS Alliance 

partners

3  clinical 

genomics 

services

31 NHS Trusts

North 

Thames
7 million

1 GLH 

3 LGLs
10 GMS Alliance 

partners

2 clinical 

genomics 

services

32 NHS Trusts

South East 8 million
1 GLH 

3 LGLs

4 GMS Alliance 

partners

2 clinical 

genomics 

services

25 NHS Trusts

South West 4 million
1 GLH 

1 LGL

3 GMS Alliance 

partners

2 clinical 

genomics 

services

17 NHS Trusts
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What testing do we do?
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Flagship services

● Rapid testing for acutely unwell children.  Analysis of >3000 genes

● Rapid testing for fetal anomalies. Analysis of ~1000 genes

● Many specialist services with expert genomic knowledge in cardiology, dermatology, 

endocrinology, gastro-hepatology, haematology, haring, immunology, inherited Cancer, 

metabolic, mitochondrial, muscular skeletal, ophthalmology, renal, respiratory……….
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Who are our users?

● Genomic variation can result in any biological system not working properly

● Therefore deleterious changes in our DNA sequence can result in many abnormalities from 

brain development to an inability to metabolise certain foods, from muscle weakness to short 

stature.

● Therefore clinicians who refer patients for genomic testing can be from all specialities, 

hospitals, outpatient clinics etc

● Laboratories need; an appropriate sample to test, to know what test is required, clinical 

information to assess eligibility and interpret results

● When considering inherited disease linking family members is key so you know what to test 

for as most genetic variation is private to a single family
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What benefits do genomics bring

● Targeted treatment

● Personalised medicine to improve efficacy or avoid side effects

● Predictive testing to inform screening and intervention

● Carrier testing to predict chance of a child affected with disease in family

● Prenatal diagnosis and reproductive choice

● Management of symptoms

● Prognosis

● treatment, therapies

● Having a diagnosis!



Making a difference for patients

Thousands of cancer patients are benefitting from the introduction of DPYD 

testing which can prevent adverse drug reactions and  NTRK gene fusion 

testing to support new histology independent cancer treatments 

The GRAIL partnership is looking 

at early detection of cancer and is 

being piloted in 165,000 patients 

NHS to pilot blood test that could 

detect over 50 different cancer 

types

Cancer: Blood test 
for 50 types to be 
trialled by NHS

Rollout of Non-Invasive Pre-natal 

Diagnosis for Retinoblastoma, one of more 

than 15 new tests and amendments to the 

National Genomic Test Directory.

Lee Morris underwent Ocular Gene Therapy at 

Manchester University NHS Foundation Trust in one 

of the first gene therapy treatments undertaken by 

the NHS.

https://www.theguardian.com/society/2020/dec/28/cancer-patients-in-england-to-be-offered-chance-to-avoid-toxic-side-effects


New genomics-based treatments for cancer – since April 2021

Sotorasib (KRAS)

lung cancer drug that targets 

“death star” mutation and 

could see hundreds of 

patients benefit

April

‘21

April

‘21

May

‘21
Feb

‘22

Marc

h ‘22

Dostarlimab

New life-extending drug for 

advanced endometrial cancer with 

deficient mismatch repair 

Osimertinib (EGFR)

Over 100 patients with a rare 

form of lung cancer gain early 

access to new drug that halves 

the risk of cancer returning

PHESGO (HER2)
Thousands of patients set to 

benefit from ‘5-minute breast 

cancer treatment’ 

Trastuzumab deruxtecan (HER2)

hundreds of people given immediate access to 

drug which treats a type of breast cancer called 

HER2 positive breast cancer
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What is holding us back

● We’re good at the science!

● Don’t need a science degree for admin and manual data transfer/transcription of data from 

one system to another.

● Inefficient use of skilled workforce.

● Transcribing information is error prone

● Cannot track samples across end to end pathway
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Example of interactions within and between GLHs

● Referrals/samples from numerous departments within each NHS Trust from community 

clinics to hospitals

● Paper form accompanies sample and is manually entered into LIMs

● Need to match to existing patient record and family members records

● Patient/sample identifier included in test worksheets, equipment, analytical 

equipment/software, results entry, reports…..Lots of copy & paste!

● Send samples and/or data to LGLs within GLH

● Send samples to other GLHs for specialist testing

● Send samples and reports to support testing of family members in other GLHs

● Sending reports out to clinicians

● Audit

South East 8 million
1 GLH 

3 LGLs

4 GMS Alliance 

partners

2 clinical genomics 

services
25 NHS Trusts
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Genomics – informatics challenges
John Fraser

Head of Informatics, Genomics Unit, NHS England

Data and Informatics Director, North East & Yorkshire NHS GLH
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Building successful partnerships
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What are the immediate informatics challenges?

● Uplift of laboratory management systems

○ Resilience and portability across sites

● New bioinformatics processes and technologies

● Large volumes of sensitive data

○ Security, indexing and access

● Access to genomic diagnostics from multiple clinical systems

● Embedding genomics capabilities into mainstream clinical systems

Agreeing standards for interoperability are essential for all of these. 



Adam Laurent - NHSE Business Analyst

Harini Nallapothola - NHSE Business Analyst

Ravi Natarajan - NHSE Technical Architect

Omar Khan - NHSD Senior Technical Modeller

















● HL7 FHIR Standard

○ Adoption of UK Core R4

○ Data mapping between minimum data set to 

FHIR elements

○ Reuse of existing communication patterns

■ Messaging

■ Task workflow

● Curated and Developed in SIMPLIFIER Forge

○ Early draft sample FHIR IG and draft resources 

available here

● Collaboration with pathology and imaging work 

streams on alignment of the work done.

● Active engagement with NHSD IOPS for the overall 

deliverables.

○ Structured reporting - HL7 International 

Genomics IG engagement

https://www.hl7.org/fhir/overview.html
https://simplifier.net/hl7fhirukcorer4
https://simplifier.net/guide/national-genetic-testing-implementation-guide-0.1.0?version=current
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VARIED LAB 

SYSTEMS

VARIED 

GP/EHR 

MATURITIES

CLINICIANS

GLH

LABS

API

DATASTORE

HL7 FHIR

A

P

I

M

Web Portal

CENTRAL BROKER

Genomic Test Ordering System



Direct Access via Portal: requestors will be provided with secure access to manage the genomics

test ordering process using a portal

Proposed Options: Option One



Direct access via IFrame integration: Requestors will have the ability to launch the portal in 
context via local system (EPR/ GP System)

Proposed Options: Option Two



Fully integrated messaging via local requesting system: requestor to order genomic test electronically via 
local system without the use of the test order web portal

Proposed Options: Option Three



Fully integrated messaging via local requesting system or via portal: requestor to order genomic test 
electronically via local system alongside the use of the test order web portal

Proposed Options: Option Four








