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Mainstreaming Genomics

• Laboratories:  Genomic Laboratory Hubs

• Genetic Test Registry 

• Direct Access testing

• Mainstreaming Genomic testing



Person or Population 
at Risk

Intervention

Adverse Events Prevented

We think prevention looks like this

But really it looks like this…
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Genomics live in Primary Care

How could genomics issues present now?

What do we in Primary Care need to know?

What do we not need to know?



How could Genomics issues present?

• Family History: at increased risk of having a 
genetic condition

•Consideration of test: increased risk or concern

•Red flags

•Direct-to-Consumer Test results (DCT)

•Management of patient with genetic 
condition

•Coding of genomic information and results



Knowledge, skills and attitudes

•Core to General Practice

•Genetic conditions, modes of inheritance

•Referral indications and pathways

•Accessing resources and signposting



What’s new?

•Understanding of genomics services

•Genomic tests:  nomenclature, information, 
availability, limitations, clinical management

•Ethical, legal and social implications

•Common complex conditions: Risk 
stratification, disease sub-typing



Unlikely to present currently?

5 years 

• Genomic literacy

• Risk stratification 

• Diagnosis

• Pharmacogenomics

• New biomarkers/targets/ in 
Multimorbidity

• Patient ownership

10 years 

• Desk top sequencers

• Age appropriate screening

• Artificial intelligence applications 
around interrogation and 
applications  of the EHR e.g rare 
diseases

• Databases that utilises 
epigenetics influenced by social 
factors  



Genomics Medicine 

Centres:

• 7 nationally

• Established by 

Genomics 

England

• Formed by 

Regional Genetics 

Services



Pathogenic variant: 

• An alteration in genetic sequence that increases an 
individuals’ susceptibility or predisposition to a certain 
disorder

Benign variant:

• An alteration in genetic sequence which is not disease-
causing

Variant of unknown significance:  

• A variation in a genetic sequence whose association with 
disease risk is unknown.





1. Facilitate adoption and diffusion of new 
knowledge

2. Education and training requirements 

3. Models of Care and new ways of working, 
primary and secondary care taking into 
account current demands

What's needed?



• Overview of the common genetic conditions

• The importance of family history

• Attitudinal and holistic care

• The societal impact of genetics

• Awareness of the  impact of new technology

MRCGP Curriculum 



How Non Invasive Prenatal Testing (NIPT) fits into the 
screening pathway:

• The UK National Screening Committee (UK NSC) has 
recommended introducing NIPT to the fetal anomaly screening 
pathway. There will be an evaluative rollout

• NIPT will be an additional option, for those women who have a 
higher chance (1 in 2 to 1 in 150) of having a baby with 
Down`s, Edwards` or Patau`s syndrome following combined or 
quadruple screening (singleton pregnancy only). 

• NIPT will not be offered as a standalone test 







Ovarian 
cancer at 52

25 yrs  30yrs  

Breast 
cancer 
at 61

Prostate 
cancer at 48

Pancreatic 
cancer at 54

Risk stratification



Pharmacogenomics in Practice: 
embracing technology, stratifying and personalising 

Why?:
– Prescribing safely 

• An average GP authorises 200 repeat prescriptions each week

– Manage Multimorbidity and Polypharmacy 
• GPs have an average of 41.5 patients a day – higher than the 25 

recommended as safe by European GPs

– Promote Patient adherence (Approximately 50% of all GP 
appointments are for patients with long term conditions)

– Because we have :
• Decision support/the Electronic Health  Record (EHR)



I: Has the case for the evidence been made?

Curated, peer-reviewed guidelines that translate laboratory test results 
into actionable prescribing decisions ? 
• The Dutch Pharmacogenetics working group which has published 

guideline  on over 53 drugs and 11 genes . 
• Clinical Pharmacogenetics Implementation Consortium
• PharmGKB remains a good repository for such guidance. 
• Role of regulators e.g FDA labelling – does this not signal strong 

evidence?
• NIHR portfolio studies and guidance on genomics research in practice



II: What model of care should we use?
• In primary care, a feasibility study using pharmacogenetics testing with clinical decision has been 

done  and research activity continues (Dawes et al 2016). Patients were identified and stratified into 

the commonest presenting in primary care with actionable pharmacogenetics tests 

• Primary Outcome: was ability to obtain and genotype samples

• Secondary outcome: The secondary outcomes were yield and purity of DNA samples, ability to link 

results to decision support software and use of the decision support software. 

Results: Genotyping resulted in linking of 189 patients (99%) with pharmacogenetic reports to the 

decision support program. A total of 96.8% of samples had at least 1 actionable genotype for 

medications included in the decision support system. 



SUMMARY OF RESULTS
RED CATEGORY
Based upon the patient's results, the medication has potentially reduced efficacy or increased 
toxicity.
Medication change or dose adjustment with increased monitoring is highly recommended with 
this drug.
Drug    Findings
Clopidogrel (Plavix)                                                          Reduced Response to Clopidogrel
•
Genotype: CYP2C19 *1/*9

Evidence Level: Actionable
•
Adult Guidelines 
Consider alternative therapy. Examples of alternative drugs: prasugrel
(contraindicated in TIA/Stroke patients), ticagrelor, aspirin, aspirin plus
dipyridamole.
Pediatric Guidelines
The pharmacogenetic recommendations for clopidogrel based on CYP2C19



SUMMARY OF RESULTS
RED CATEGORY
Based upon the patient's results, the medication has potentially reduced efficacy or increased toxicity.
Medication change or dose adjustment with increased monitoring is highly recommended with this drug.
Drug    Findings
Clopidogrel (Plavix)                                                          Reduced Response to Clopidogrel
•
Genotype: CYP2C19 *1/*9

Evidence Level: Actionable
•
Adult Guidelines 
Consider alternative therapy. Examples of alternative drugs: prasugrel
(contraindicated in TIA/Stroke patients), ticagrelor, aspirin, aspirin plus
dipyridamole.
Pediatric Guidelines
The pharmacogenetic recommendations for clopidogrel based on CYP2C19
genotypes in adults may be used with caution in children and adolescents and
should be accompanied by close monitoring and testing of platelet function.

Translational software



Potential benefits of genetic profiling 
Over the counter testing

• More information

• allows early intervention

• allows more personal control

• possibility of saving public healthcare resources if 
testing and treatment conducted privately

• can alert relatives to important genetic conditions



Potential harms of genetic profiling 

• The test results can be unreliable and difficult to interpret

• ‘Good’ results may lead to complacency in lifestyle

• Learning about risk of disease could be upsetting, particularly if 
no treatments are available

• There is potential for misuse of personal genetic information

• People may seek unnecessary further tests or advice from their 
doctor







Resources

RCGP Genomics page: 

• www.rcgp.org.uk/clinical-and-research/our-
programmes/innovation/genomics-in-
medicine.aspx

4 webinars:
• Familial Cancer, Rare Disease, NIPT, Ethics

4 podcasts

http://www.rcgp.org.uk/clinical-and-research/our-programmes/innovation/genomics-in-medicine.aspx


Resources
HEE Primary Care area: Disease summaries
• www.genomicseducation.hee.nhs.uk/resources/genetic-

conditions-factsheets/

Gen-Equip Genetics education for primary care: modules 
/ webinars
• www.primarycaregenetics.org: 

For patients:
• www.geneticalliance.co.uk
• Condition-specific websites (www.hda.org.uk) 

http://www.genomicseducation.hee.nhs.uk/resources/genetic-conditions-factsheets/
http://www.primarycaregenetics.org/
http://www.geneticalliance.co.uk/
http://www.hda.org.uk/


Thank you!


