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* When you hear the word GENOMICS, what comes to mind?




Learning Outcomes

When to seek What genomic
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where to find means in
support cancer
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Genomic Medicine: From Specialist Testing to
Everyday care

The changing role of genomics

Vi FIT FOR
» Mainly specialist services
- Rare inherited conditions THE FUTURE

10 Year Health Plan

» Limited genetic testing for England

& Today
* NHS Genomic Medicine Service
 Testing embedded into cancer pathways
» Tumour profiling and inherited risk

< Future
» Earlier detection

* Prevention and prediction Harnessing genomics, data and innovation to transform care
* More personalised care 10 Year Health Plan for England: fit for the future - GOV.UK



https://www.gov.uk/government/publications/10-year-health-plan-for-england-fit-for-the-future
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E n gla n d North East Yorkshire GLH

» Coordinating and deliver genomic North West GLH
testing

 Embedding genomics

* Improving equitable access to
genomic testing

* Enabling precision medicine

» Adverse Drug Reactions (ADR) . South East GLH
« Data and Digital } S

« Research and Innovation

Central and South GLH

North Thames GLH

7 Regional Genomic Medicine Services



Where it applies

Children Immunology Maternity
and young

people

Haematology Diabetes Prescribing Neurology Renal

Audiology Pathology Metabolic Musculo- Learning Cardiology Respiratory
skeletal disabilities
and autism

Urgent and

emergency
care




Genomics Test Directory

* The primary source for all commissioned genomic tests in
NHS England is the National Genomic Test Directory. This
exists in two parts:

« Cancer Test Directory

* Rare & Inherited Disease Directory — for (germline)
tests



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

UK ¥
Scotland

N 4 3
38 Four regional
genomic laboratories

Northern Ireland
Regional Molecular

Diagnostics Service

r

England

NHS Genomic

All Wales Medical Medicine Service

Genomics Service

Wales /

Different systems @  Shared ambition for genomic medicine




What is Genomics?

Genomics VS

Genetics

The study of an
organism’s complete set
of genetic information.

The study of heredity

The study of the
function and
composition of
single genes.

The genome includes
both genes (coding) and

DoticomingiDNAS ‘Gene’: specific

sequence of DNA
that codes for a
functional molecule.

‘Genome’: the complete
genetic information of
an organism.

What is Genomics?

Our DNA is like a library of instructions for life
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HOW GENOMIC INFORMATION IS USED IN CANCER CARE
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Tumour sample DNA extracted DNA analysed Variants Information guides

4 3 s treatment decisions,
collected from the sample (sequencing) identified tarseted therapics and

family risk assessment




All cancer is genomic, but not all cancer s
Inherited

\ b
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Genomic testing in pancreatic cancer:
different questions, different tests

e N e A

Tumour testing Inherited testing
“What is driving the cancer?” “Could this run in the family?”
N
Examples: Examples:
KRAS «<{AND )--- e
BRCA1/BRCA2 PALB2
NTRK ATM
MSI CDKN2A
STK11

=
@ Treatment options ’ ‘ @ Family risk
- S -
(" Q Prevention / screening
‘ @ Clinical trials ‘ — I _
K\\ / E@ May also influence treatment
B /




Meet David: Where does genomics Fit?

2 David, 58
Diagnosed with advanced pancreatic cancer

Questions:

» What is driving my cancer?

» Could genomics affect my treatment?
» \What does this mean for my family?



David’s genomic results

TUMOUR SAMPLE

Biopsy of the
pancreatic tumour

GENOMIC TESTING

MY

ATGCTACG

Comprehensive
molecular profiling

TWO KEY FINDINGS

1. KRAS VARIANT
FOUND IN TUMOUR

2. INHERITED BRCA2
VARIANT IDENTIFIED

b_

GENOMIC
.. TESTING

What is driving
the cancer?

Could this
influence treatment?

Could this information
matter for the family?




David's tumour testing identifies a KRAS variant.

Does this mean his children have inherited an increased cancer
risk?

A. Yes
B. No
C. Unsure



KRAS: Understanding the tumour

NORMAL KRAS ALTERED KRAS
- Growth switch works properly Growth switch stuck ‘on’
KRAS = growth switch L
L ON

Normal: ?*8*
ON <« OFF a1 o I —
N it OFF

KRAS variant: S
Stuck ON l

/@) \@/) >
Tumour change Yo &
F utu re : Normal cell growth

Uncontrolled cell growth

KRAS-targeted therapies
Clinical trials



Inherited genomic findings: treatment and
family implications

Examples:
« BRCA1/BRCA2

damage damage
« PALB?

May influence: @ 828 J

DNA REPAIR WORKING DNA REPAIR GENE VARIANT
(BRCA1/2, PALB2, ATM)

» Platinum-based chemotherapy

» Targeted treatments in some patients D..<. l

= Clinical trials

. . DNA repair works
* Family risk assessment Cells stay healthy

Reduced DNA repair
May increase
cancer risk



Inherited pancreatic cancer risk

® ® @ Around 5-10% of pancreatic cancers
w T' are linked to an inherited genetic variant

Two important concepts:
Hereditary vs Familial cancer

HEREDITARY CANCER

Caused by a specific gene variant
passed through a family.

Present from birth and may increase
the chance of certain cancers. @

Variant passed
down thro
T g nera tons

qe’ &G

Advice Screening Prevention

Identifying the variant
can help not only [
the patient, but also L
relatives. 9 ? *
¢ 1 1
[ [ | 1

Examples of genes associated with inherited
pancreatic cancer risk:

§ BRCA1 § BRCA2 § PALB2 § ATM § STK1
CDKN2A § § Lynch Syndrome Genes
PRSS1 TP53
(FAMMM) 5 3 (MLH1, MSH2, MSH6,

PMS2, EPCAM)

FAMILIAL CANCER

More cancers seen in a family,
but no single inherited gene
variant is identified.

Important!
* Family History

 Cancer at a young age

« Multiple Relatives
affected

 Linked cancers e.qg.
Pancreatic cancer,
melanoma, breast,
ovarian, bowel or
endometrial cancers in
the family

* Known cancer genetic
diagnosis



Inherited genomic findings: what happens
next?

Genetic counselling Relatives may be Personalised Research
and specialist advice offered information risk management opportunities
and testing and surveillance

where appropriate

= hitps://bsgm.org.uk/healthcare-professionals/list-of-genetic-clinics/
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Why might genomic testing be done before giving some
medicines?

A. To predict every side effect

B. To understand how someone may process or respond to a
medicine

C. To diagnose cancer
D. To replace clinical judgement



Genomics and Personalised Medicine —
Treatment and Safety

Pharmacogenomics — the patient Tumour biomarkers — Understanding
the Cancer
DPYD BRCA1/BRCA2
— Fluoropyrimidine chemotherapy — DNA repair pathway

— Reducing risk of severe toxicity
MSI-high/MMR deficiency

— Immunotherapy approaches

KRAS
— Emerging targeted therapies / trials

NTRK/HER2
— Targeted therapies




The future: Liquid Biopsy and Circulating
Tumour DNA (ctDNA)

Patient  Tumour Information

A person with cancer . L
» Helps understand what is driving
Liquid biopsy the cancer

(blood sample)

A blood test is taken instead o M O n ito ri n g

of tissue from the tumour
. * Treatment response and
F) C
§,§ kil S D recurrence research

Small fragments gf DNA released . . . .
e sl e 4 (i * Precision Medicine

| « Supporting future personalised
Q Understand the cancer over time care 3 nd CI | N |Ca| trlals

Providing information that may help
guide and support patient care

« @ § « =)o



Benefits, Challenges and Limitations of
Genomic Medicine

Opportunities
Understand the cancer
Personalised treatment
Safer medicines
Family prevention
Research & Innovation

Challenges & Limitations
Uncertain results
Equal access for all
Supporting conversations
Data Security & Trust

\ Science still evolving



When should we think about genomics?

At diagnosis — could genomic testing guide care?

When considering treatment options — Targeted Treatments/Clinical Trials

P
When tumour results identify important biomarkers e.g. BRCA,KRAS, MSI

High,PALBZ2 - Understanding what is driving the cancer /

When family history suggests inherited risk %g&

o Younger age at diagnosis \ /
o Multiple relatives with pancreatic, breast, ovarian, prostate or bowel cancer @

o Known familial cancer gene variant

* When results may have implications for relatives



Your role

* Recognise: When genomics might be relevant

Q}  Explain : Basic concepts in plain language

é‘, » Support: Patients and Families

‘|...  Signpost: Specialist services and Resources



Final take-home messages

* All cancer is genomic, but not all cancer is

Inherited

. - - ONE SIZE
Genomics can influence treatment and make £ DOES NOT
care safer FIT ALL

« Family History Matters: take it and act on it

* Pharmacogenomics supports safer
prescribing

* You do not need to be the expert —
Recognise, Support and Signpost

® O
o
Genomic information
helps tailor the right care,

for the right person,
at the right time.

® @
en




INHS|

England
National Genomics Education Programme | GeNotes

‘ ’ S O u I C ‘ b : ; Home In the Clinic Knowledge Hub About GeNotes

[Tl This website is in public beta — please give your feedback.

m Search (hit return for all results) n Welcome to GeNotes:

Programme

Genomic notes for clinicians

Home | Education | Genomics in healthcare | GeNotes | GTAC | Blog | News &Events | Aboutus

Quick, concise information to help healthcare professionals make the right genomic
‘ - a . decisions at each stage of a dlinical pathway.
1y Search GeNotes... Q E

&y
4 /.
_ W In the Clinic Knowledge Hub
A v
. . N Focused on the point of patient care, these short Extend your learning with this encyclopaedia of
NHS England Gel’lomlCS Educatlon Programme scenarios look at when to consider genomic testing resources, designed to support your understanding
- s 1 v l-= and what you need to do. of genomics in medicine.
Delivering genomics education, training and experience for the healthcare workforce ©) Go to In the Clinic 9 Go to the Knowledge Hub A-Z

k ar ETERT . e
https://www.genomicseducation.hee.nhs.uk/ https://www.genomicseducation.hee.nhs.uk/genotes/
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Genomic Medicine Service
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Genomics Learning Passport for Nurses

» Self-directed tool -'
 Three levels: baseline essentials, ~\+Nursing
intermediate and specialist. .’ } Genomics Learning
« Learn at your own pace, * Passport
* Directs to trusted resources. \.

https://www.genomicseducation.hee.nhs.uk/documen
ts/genomics-learning-passport-for-nurses/
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Genomics for Cancer Nurses Passport

Available Soon!

« Mapped against specific NMC
Code/Standards of Proficiency and
ACCEND Framework

« Supports re-validation
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Thank you!
Phil

~* = philandra.costello1@nhs.net
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