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Not all variation in the 
genome is pathogenic



• Some differences in our DNA determine physical characteristics, 
such as eye colour.  Others can influence our susceptibility to 
develop a disease.



What effect do 
variants have?

• No effect at all

• Effect on appearance - eye 
colour

• Slight effect on health – slight 
increased risk of glaucoma

• Severe effect on health -
single gene disorder 
(‘pathogenic’ or ‘disease 
causing’)
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Cancer

• Genomics and precision 
medicine is changing practice 
rapidly

• Advances have led to an 
increased variety of testing to 
categorise cancer and create 
targeted treatments 



Pharmacogenomics

The study of how genes affect a person's 
response to drugs.

It can be used to help develop effective, 
safe medications and doses that will be 
tailored to a person's genetic makeup.







Awareness, Knowledge and Education

Why genomic education for nurses?

• Minimal genetics/genomics education
• Do not feel comfortable talking about 

genomics, fear of genomics

• Without genomics knowledge  how do you 
know what is important?



• Widened and more equitable access to genetic testing

• Better patient treatment outcomes

• Identification of more genetically “at-risk” individuals; 
screening, prevention and early detection



Clinical services impacted by genomics





Lung Cancer – ctDNA

• Identify genetic variants in a tumour 

through a blood test

• Faster diagnosis

• Targeted treatment earlier

Kat Robinson, 33, Dorset 





Cancer

Breast

Colorectal

Ovarian

Prostate

Somatic 
(Tumour) 
genomic 

data

Clinical 
history

Earlier than 
average age 

of onset

More than 1 
primary 

tumour site

Germline/Constitutional

(Blood) genomic data

5-10% of 
cancers

Family 
History

Several 
affected 
family 

members

Earlier than 
average age 

of onset

Multiple 
generations are 
affected on one 

side of the 
family

Particular 
pattern of 

cancers noted

More than 
1 primary 

tumour site

Somatic

ESR1, HER2, PTEN, 

BRAF, KRAS, NRAS, 

NTRK1, NTRK2

Germline

BRCA1, BRCA2, PALB2, 

RAD51C, RAD51D, MSH2, 

MSH6, PMS2, MLH1, BRIP1



Rare Disease

Familial Hypercholesterolaemia
Monogenic Diabetes /MODY

Cardiovascular
Neurodevelopmental

Clinical 

Blood Tests

Imaging

Family History
Germline genomic test and 

data
Treatment/Management

Phenotype

Clinical History

FH
AD - LDLR, APOB, PCSK9 or 
APOE 
AR - LDLRAP1, ABCG5, ABCG8 
and LIPA 

MD
HNF1A , HNF4A, HNF1B



Genomic Tests



National Genomic 
Test Directory

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

https://www.england.nhs.uk/publication/national-genomic-test-directories/
https://www.england.nhs.uk/publication/national-genomic-test-directories/
https://www.england.nhs.uk/publication/national-genomic-test-directories/
https://www.england.nhs.uk/publication/national-genomic-test-directories/
https://www.england.nhs.uk/wp-content/uploads/2018/08/rare-and-inherited-disease-eligibility-criteria-v4.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.england.nhs.uk%2Fwp-content%2Fuploads%2F2018%2F08%2Fcancer-national-genomic-test-directory-v5.xlsx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.england.nhs.uk%2Fwp-content%2Fuploads%2F2018%2F08%2Frare-and-inherited-disease-national-genomic-test-directory-v4.xlsx&wdOrigin=BROWSELINK


O
rd

er
 W

G
S 

Te
st

•Test Order Form
•Complete all sections
•Common sections not 

completed
• Family Test
•Age of Onset
•Disease Penetrance
•Parents Details
•Phenotype for all –

absent/present to be 
ticked
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•Can be given to patient at 
any point

•Easy read version available
•10 Different Translations 

available
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•Confirmation that a 
discussion has occurred 
and all the relevant 
information has been 
given to patient

•A place to document the 
research offer choice of 
the patient

•Remote consent permitted 
– no patient signature 
required

•All sections to be 
completed

•Once signed and saved 
electronically – cannot be 
edited

•Must have a HCP signature

https://www.england.nhs.
uk/genomics/genom-res/

https://www.genomicseduc
ation.hee.nhs.uk/wp-

content/uploads/2019/11/G
uide-to-requesting-WGS-RD-

Nov-20.pdf

https://www.genomicseducation.hee.nhs.uk/wp-
content/uploads/2020/07/Top-tips-for-discussing-

genomic-research.pdf

shc-tr.WRGLdutyscientist@nhs.net
bwc.centralsouthglh@nhs.net

mailto:shc-tr.WRGLdutyscientist@nhs.net
mailto:bwc.centralsouthglh@nhs.net


Genomic Test Results

The results from a genomic test may show:

• A change in genes which are known to cause a health condition

• No change in genes which are known to cause a health condition

• Variant of Unknown significance - it's not clear what the results mean for  
health (but doctors may have a better understanding of the results in the 

future)



Validation of DTC results is not funded by the NHS unless the 

patient would otherwise meet criteria for germline genomic 

testing.



Why do you want the test?

Imagine receiving a result you are concerned about

Have you read all the information and small print about the 

test? 

Could your decision to have a test affect your family?

Have you told your family that you are thinking about having a 

genetic test?

Are you happy with what the DTC company might do with your 

data?



EDI
• Trust

• Understanding 
(Translation/Literacy)
Research (NGRL)

Equality

Diversity

Inclusion

Equity of Access



NMC Standards of Proficiency
for Registered Nurses

2.2 Promoting Health and preventing ill health
3.2 Assessing needs and planning care

Demonstrate  and apply knowledge of genomics
Start with 
the 
basics

Build on 
the 
knowled
ge and 
skills

Compete
nt

https://www.nmc.org.uk/standards/standards-for-nurses/standards-of-proficiency-for-registered-nurses/


Competency Frameworks

•www.genomicseducation.hee.nhs.uk/consent-a-competency-framework/

http://www.genomicseducation.hee.nhs.uk/consent-a-competency-framework/


Education 
Resources

Create networks –
share experience 
and knowledge



*FREE* 
Genomics 
training 
available

• HEE Genomics Education 
Programme
–Free online courses, 

teaching resources, 
bitesize

–Plus in-person training 
(MSc/PgDip/PgCert/mod
ules)

• Genomics MOOCs
FutureLearn
HEE, St. George’s 

• CPPE Genomics module
• GeNotesGenomicseducation.hee.nhs.uk / e-lfh.org.uk (search “genomics”) / cppe.ac.uk / GeNotes: 

Genomic notes for clinicians | GEP | Health Education England | NHS (hee.nhs.uk)

https://www.genomicseducation.hee.nhs.uk/education/taught-courses/introduction-to-the-counselling-skills-used-in-genomic-medicine/
https://www.genomicseducation.hee.nhs.uk/education/taught-courses/introduction-to-the-counselling-skills-used-in-genomic-medicine/
https://www.genomicseducation.hee.nhs.uk/education/taught-courses/introduction-to-the-counselling-skills-used-in-genomic-medicine/
https://www.genomicseducation.hee.nhs.uk/education/taught-courses/introduction-to-the-counselling-skills-used-in-genomic-medicine/
http://research/Genomicseducation.hee.nhs.uk
https://portal.e-lfh.org.uk/Search
https://www.cppe.ac.uk/
https://www.genomicseducation.hee.nhs.uk/genotes/
https://www.genomicseducation.hee.nhs.uk/genotes/


• Genomic Medicine 
Service 

• Genomic 
Laboratory Hubs 
(GLH)

• Clinical Genetic 
Services

• Genomic 
Practitioners

• Pharmacists

Therapies 
and 

dosing
Families

SignpostResults

Support

West Midlands Clinical Genetics Service

For general enquiries: genetics.info@nhs.net

Telephone: 0121 335 8024

Oxford Clinical Genetics Service

For general enquiries: orh-tr.churchill-clinicalgenetics@nhs.net

Telephone: 01865 225931

Wessex Clinical Genetics Service

For general enquiries: UHS.GeneticsTeam@nhs.net

Telephone: 023 8120 6170

Clinical requests for whole genome 

sequencing should be sent to 

bwc.centralsouthglh@nhs.net

For Central and South Genomic Medicine Service enquiries, 

GMSAAdmin@uhb.nhs.uk. 

mailto:genetics.info@nhs.net
mailto:orh-tr.churchill-clinicalgenetics@nhs.net
mailto:UHS.GeneticsTeam@nhs.net
mailto:bwc.centralsouthglh@nhs.net
mailto:GMSAAdmin@uhb.nhs.uk


Genomics 
Learning 
Passport





Thank you!
Phil & Charlotte
Charlotte.Hitchcock@uhb.nhs.uk

Education - Genomics Education Programme (hee.nhs.uk)
Picture credits: Genomics Education, BBC News website, The Times website, The Telegraph website, Freepik

https://forms.gle/EdS8GsV2TWn33wYeA

mailto:Charlotte.Hitchcock@uhb.nhs.uk
https://www.genomicseducation.hee.nhs.uk/education/
https://forms.gle/EdS8GsV2TWn33wYeA
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