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Mainstreaming 
Criteria: Lynch

These are the R210 panel inclusion criteria 
for Inherited MMR deficiency.

All new diagnoses of colorectal and 
endometrial cancers should have tumour 
MSI/IHC testing completed.

This may include BRAF testing in MLH1 
deficient colorectal cancers and MLH1 
hypermethylation testing in BRAF negative 
colorectal cancers and all MLH1 deficient 
uterine cancers. MLH1 hypermethylation 
testing is included on the Cancer Test 
Directory under M1.5.

Testing of unaffected individuals can only 
be carried out by Clinical Genetics Services.

Please refer to the National Genomic Test 
Directory for other tests related to 
Colorectal Cancer.
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National Genomic Test 
Directory: latest version

1. Criteria for germline testing an affected individual:
• A dMMR tumour where additional testing results suggest Lynch Syndrome:

• BRAF testing in MLH1 deficient colorectal cancers.
• MLH1 hypermethylation testing in BRAF negative colorectal cancers.
• ALL MLH1 deficient uterine cancers.

• A positive family history of modified Amsterdam Criteria (regardless of dMMR tumour status). 
• Personal or family history suggestive of CMMRD (Constitutional Mismatch Repair Deficiency) with Wimmer

score of 3 or more.

2. Criteria for MSI/IHC testing on a stored tumour sample prior to germline testing:
• Personal/family history of colorectal cancers reaching Modified Amsterdam Criteria (≥ 3 cases of Lynch 

related cancer over ≥2 generations with ≥1 case diagnosed under 50yrs.
• Any lynch-related cancer* under 50 years (excluding isolated pancreas, prostate or gastric cancers)
• Two Lynch-related cancers (any age, if one is colorectal or endometrial)
• Lynch-related cancer and 1 or more first degree relative has Lynch-related cancer (both occurred 60 years 

or less, one is colorectal or endometrial) 
• Lynch-related cancer and 2 or more relatives (first / second / third degree relatives) have Lynch-related 

cancer (all occurring ≤75years, one is colorectal or endometrial)
• Lynch-related cancer and 3 or more relatives (first / second / third degree relatives) have Lynch-related 
• cancer (occurring any age, one is colorectal or endometrial)

3. Criteria for somatic (tumour) Lynch syndrome panel testing:
• Individual has colorectal or endometrial cancer with a dMMR tumour with normal BRAF and MLH1 

hypermethylation analysis AND germline testing did not reveal a pathogenic mutation.
• Personal/family pattern of disease whereby demonstration of acquired MMR mutations (and therefore 

exclusion of constitutional MMR abnormality) enables downscaling of surveillance
• Deceased affected individual with colorectal or endometrial cancer ≤60 years AND tumour featuring 

high/intermediate MSI or loss of staining of MMR protein(s) on IHC, AND one first degree relative with 
Lynch-related cancer ≤60 AND no living affected individual is available for genetic testing.

4. Clinical Criteria for germline testing in an unaffected individual: (see note on testing)
• First degree relative affected with Lynch-related cancer, AND 
• Family history of colorectal cancer/Lynch-related cancers reaches Amsterdam Criteria (≥3 cases over ≥2 

generations with ≥1 case affected <50 years) AND
• Tumour sample analysis from affected family member has been attempted and is not possible, failed, 

indeterminate or indicates MMR deficiency (via IHC or MSI), AND 
• Somatic sequencing is not possible, or failed, AND 
• No living affected individual is available for genetic testing 

https://www.england.nhs.uk/wp-content/uploads/2018/08/Rare-and-inherited-disease-eligibility-criteria-version-5.2.pdf
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*Lynch related cancers include: 

1. Colorectal cancer

2. Endometrial cancer

3. Epithelial ovarian cancer

4. Ureteric cancer 

5. Transitional cell cancer of renal pelvis

6. Cholangiocarcinoma 

7. Small bowel cancer

8. Glioblastoma

9. Endocervical cancer

10. Multiple sebaceous tumours

11. Prostate 

12. Gastric 

13. Pancreas

3
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Mainstreaming 
Criteria: inherited 
polyposis and early 
onset CRC
These are the R211 panel inclusion 
criteria. The individual has colorectal 
polyps and meets one or more of the 
following criteria:

Please refer to the National Genomic 
Test Directory for other tests related to 
Colorectal Cancer.
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National Genomic Test 
Directory: latest version

• Any colorectal cancer diagnosis under 40yrs.
• 5 or more adenomatous polyps and colorectal cancer.
• 5 or more adenomatous polyps under 40yrs.
• 10 or more adenomatous polyps under 60yrs.
• 20 or more adenomatous polyps aged 60yrs or over.
• 5 or more adenomatous polyps (under 60yrs) AND first 

degree relative with 5 or more adenomatous polyps or 
colorectal cancer (under 60yrs).

• Serrated polyposis:
• 5 or more serrated lesions/polyps near the rectum, 

5mm+ in size with at least two being 10mm in size.
• 20 or more serrated lesions/polyps of any size in 

any part of the large bowel with at least 5 being 
proximal to the rectum.

• Hamartomatous polyposis syndromes:
• 5 or more harmartomatous polyps in the colorectum
• 2 or more harmartomatous polyps throughout the 

GI tract
• 1 or more harmartomatous polyp and a first/second 

degree relative with harmartomatous polyps.

PLEASE NOTE:
• Inherited polyposis – somatic test should be used if no living affected 

individual is available for germline testing, no germline DNA sample has 
been stored from a deceased affected individual, and a molecular 
diagnosis is required to advise living relatives
• M1 Colorectal carcinoma test should be used for somatic testing

https://www.england.nhs.uk/wp-content/uploads/2018/08/Rare-and-inherited-disease-eligibility-criteria-version-5.2.pdf
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Preimplantation 
Genetics

o Preimplantation genetic testing is available to 
potential parents who are at risk of passing an 
inherited genetic condition down to their 
children. It is an IVF treatment that identifies the 
associated genetic change in embryos so that 
only the embryos that are clear of these 
pathogenic changes may be implanted. The 
process can take up to a year following initial 
consultation with a genetic counsellor. Couples 
are eligible for treatment via the NHS if they 
meet certain criteria, please see the following 
link for more information: How can I access 
preimplantation genetic diagnosis? | Genetic 
Alliance UK

o Please see the list of all inherited conditions that 
have been approved by the Human Fertilisation & 
Embryology Authority: PGT-M conditions - page 1 
of 83 | HFEA

o For more detailed information on Preimplantation 
Genetic Testing for healthcare professionals: 
Preimplantation genetic testing — Knowledge 
Hub (hee.nhs.uk)

5

https://geneticalliance.org.uk/information/service-and-testing/how-can-i-access-preimplantation-genetic-diagnosis/#:~:text=A%20couple%20can%20receive%20PGD%20treatment%20through%20the,years%20of%20age%20at%20the%20time%20of%20treatment.
https://www.hfea.gov.uk/pgt-m-conditions/
https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/preimplantation-genetic-testing/
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Patient Pathways

6Back to Colorectal Homepage

Secondary Care

Option 1: 
Immunohistochemistry

Option 2: Microsatellite 
Instability 

Tumour tissue 
testing

https://www.england.nhs.uk/wp-content/uploads/2021/07/B0622-implementing-lynch-syndrome-testing-and-surveillance-pathways.pdf
https://rmpartners.nhs.uk/lynch-syndrome-early-diagnosis-pathway-colorectal-cancer/lynch-syndrome-supporting-documents/
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Types of Testing for Lynch Syndrome:
Predictive:

• Testing an asymptomatic adult who is related to a person with a diagnosed Lynch Syndrome pathogenic variant.

• Not available to children, due to adult-onset disease associated with LS.

Diagnostic:

• Testing of a patient’s germline to identify a pathogenic variant in one of the mismatch repair genes.

• For all colorectal and endometrial cancer patients.

• Follows an abnormal result from the test on tissue sample (abnormal MMR shown on IHC or MSI). 

• Offered to people with a history of LS tumours and a confirmed pathogenic variant in the family.

Cascade: 

• Aims to find relatives who carry a pathogenic variant for Lynch Syndrome before they develop a cancer.

• In the UK, patients are relied upon to contact possibly affected relatives.

• Georgiou et al, suggest a more novel approach of utilising healthcare providers, with patient consent to lead cascade testing.

7
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Clinical 
Documents
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How to complete 
a RoD form:

Standard 
Operating 
Procedure 
example

Record of 
Discussion 
& Consent 
forms: 

NHS 
Genomic 
Medicine 
Service Test 
Order 
Forms:

RM Partners
Click on your region for local 
Non-Whole Genome 
Sequencing (WGS) form

https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/how-to-complete-a-record-of-discussion-form/
https://www.england.nhs.uk/publication/nhs-genomic-medicine-service-record-of-discussion-form/
https://rmpartners.nhs.uk/lynch-syndrome-early-diagnosis-pathway-colorectal-cancer/lynch-syndrome-supporting-documents/
https://www.nbt.nhs.uk/sites/default/files/document/GMS%20Test%20Order%20Form%20v1.3.pdf
https://centralsouthgenomics.nhs.uk/cancer/
https://southeastgenomics.nhs.uk/wp-content/uploads/2023/04/SE-GLH-Non-WGS-Genetic-Test-Request-Form-April-2023.pdf
https://www.eastgenomics.nhs.uk/for-healthcare-professionals/genomic-tests/referral-forms-index/rare-disease-tests-non-wgs/
https://mft.nhs.uk/nwglh/documents/test-request-forms/
https://ney-genomics.org.uk/wp-content/uploads/2023/02/411.027-Rare-Disease-Referral-Form-v3.1.pdf
https://www.norththamesglh.nhs.uk/wp-content/uploads/Genetic-Test-Request-Form_v5.pdf
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Clinical Documents
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Positive: Pathogenic Variant Identified

The result of your genetic test for Lynch syndrome is now 

available. A genetic change was identified in a gene called 

MLH1. This genetic change is considered pathogenic 

(disease-causing). This confirms your diagnosis of Lynch 

syndrome, and gives us an explanation of why you 

developed bowel cancer. Your medical team will use this 

information in their medical management decisions, it give 

you access to personalised therapies, and a personalised 

surveillance programme.

This also help us to be able to offer your first degree

relatives (parents, siblings, and children) a genetic blood

test as they have a 50% chance of having this genetic

change, and therefore, a higher risk of developing bowel or

other cancers.

For this reason, we have referred you to your local clinical

genetics department who will give you an appointment to

discuss your result in more detail with you, and facilitate

genetic testing and surveillance for your first degree

relatives. You should receive an appointment with them

over the post in few weeks’ time.

Please continue your follow-up with Dr………... (Oncologist).

Please do not hesitate to contact me should you have any

clinical questions, or any queries about this result.

Negative:  Pathogenic Variant not identified 

The results of your genetic testing to see if you have any

genetic changes in the genes associated with Lynch syndrome

is now available. Analysis shows that you do not have any

genetic changes in these genes. A negative result does not

change your diagnosis, nor does it rule out an inherited

condition and we may need to look at other genes.

We have now referred you to your local clinical genetics

department so they can ‘virtually’ assess if any further testing

is available. They may give you an appointment if they can

offer you further testing, or surveillance recommendations for

your family.

Please continue your follow-up with Dr………... (Oncologist) .

Please do not hesitate to contact me should you have any

clinical questions.

Uncertain result: Variant of Unknown Significance

The results of your genetic test to see if you have any genetic 

changes in the genes associated with Lynch syndrome are 

now available. Analysis has revealed a variant of unknown 

clinical significance in the MLH1 gene. What this means is 

that we are not sure whether this genetic change is disease-

causing (pathogenic), or part of your normal DNA variability 

that do not cause disease. For this reason, we are unsure

that this could explain why you developed colorectal cancer, 

and we cannot use it to offer genetic testing to your family 

members.

We have now referred you to your local clinical genetics

department so they can ‘virtually’ assess if any further

testing is available. They may give you an appointment if

they can offer you further testing, or surveillance

recommendations for your family.

Letters of results: Examples via RM Partners

https://rmpartners.nhs.uk/lynch-syndrome-early-diagnosis-pathway-colorectal-cancer/lynch-syndrome-supporting-documents/
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Patient Information and Support: Lynch 
Syndrome
o Genetic testing for Lynch syndrome Leaflet - RM Partners

o Lynch syndrome website – RM Partners

o Bowel Cancer | Lynch Syndrome UK (lynch-syndrome-uk.org)

o Lynch syndrome (LS) | Macmillan Cancer Support

o The Royal Marsden’s ‘A Beginner’s Guide to Lynch Syndrome’

o Eve Appeal patient information on Lynch Syndrome

o Lynch Syndrome UK website

o Genetic Alliance UK | Information about insurance and 
genetic conditions

10

https://rmpartners.nhs.uk/lynch-syndrome-information/genetic-testing-for-lynch-syndrome/
https://rmpartners.nhs.uk/our-work/improving-diagnostic-treatment-pathways/lynch-syndrome-quality-improvement-project/lynch-syndrome-information/
https://www.lynch-syndrome-uk.org/
https://www.macmillan.org.uk/cancer-information-and-support/worried-about-cancer/causes-and-risk-factors/lynch-syndrome-ls
https://shared-d7-royalmarsden-publicne-live.s3-eu-west-1.amazonaws.com/files_trust/s3fs-public/Beginners_guide_to_Lynch_Syndrome.pdf
https://eveappeal.org.uk/inherited-risks/lynch-syndrome/
https://www.lynch-syndrome-uk.org/
https://geneticalliance.org.uk/information/living-with-a-genetic-condition/insurance-and-genetic-conditions/
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Patient Information and Support: 
Inherited Polyposis and Early Onset CRC

o A support group for those affected by Polyposis Syndromes 
(polyposispatient.support)

o Bowel Cancer | Bowel Cancer UK

o Genetic Alliance UK | Information about insurance and genetic 
conditions

oPolyposis and Lynch App

11

https://polyposispatient.support/
https://www.bowelcanceruk.org.uk/
https://geneticalliance.org.uk/information/living-with-a-genetic-condition/insurance-and-genetic-conditions/
https://app.polyposisandlynch.com/
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• Diagnosed with bowel cancer before the age of 50 
yrs.

• Bowel cancer that has been screened and tested 
positive for Lynch Syndrome (an abnormal IHC/MSI)

• Multiple bowel polyps.

• Two or more close relatives diagnosed with bowel or 
associated cancers (ie endometrial).

• A close relative diagnosed with bowel cancer before 
the age of 50yrs.

• More than one primary cancer (related) ie Bowel and 
womb in an individual.

Key Risk 
Factors 

for 
Hereditary 

Bowel 
Cancer: 

12
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Educational/Training 
Resources
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What is Genomics?

www.genomicseducation.hee.nhs.uk/education/core-concepts/what-is-genomics/

5

https://www.genomicseducation.hee.nhs.uk/education/core-concepts/what-is-genomics/
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Educational/Training 
Resources

14

www.genomicseducation.hee.nhs.uk/education/

5

Back to Breast Homepage
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Educational/Training 
Resources

15

https://www.norththamesglh.nhs.uk/resources/

5

Back to Breast Homepage

https://www.norththamesglh.nhs.uk/showcase-of-genomics-brca-direct/
https://www.norththamesglh.nhs.uk/rmpartners-bitesize-learning-cancer/
https://www.norththamesglh.nhs.uk/education-resources/genomics-now-the-podcast-series/
https://www.norththamesglh.nhs.uk/patients-and-public/patient-stories/
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Educational/Training 
Resources
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www.southeastgenomics.nhs.uk/educatio
n-and-resources/#educational-resources

5

Back to Breast Homepage

https://southeastgenomics.nhs.uk/glh/oncology-cancer-genomics/
https://southeastgenomics.nhs.uk/wp-content/uploads/2023/05/Ambassador-Day-SE-GMSA-26.04.23.pdf
https://southeastgenomics.nhs.uk/wp-content/uploads/2023/05/SEGMSA-Conference-for-PDF-link-16.05.23.pdf
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Educational/Training 
Resources
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www.genomicseducation.hee.nhs.uk/genotes/

www.genomicseducation.hee.nhs.uk/about-
us/gtac-genomics-training-academy

5

Back to Breast Homepage

https://www.agnc.org.uk/info-education/documents-websites/#GeneticCounsellingResources
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Educational/Training 
Resources:
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5

Back to Breast Homepage

www.macmillan.fuseuniversal.com

Learning &

Development 
Hub
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Educational/Training Resources
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Counselling & Consent Checklist: key points to cover

❑ Has the patient had enough information and time to consider testing and its 
consequences?

❑ Have the conversation and consent form been documented, recorded and stored 
according to local policy?

❑ Always document consultation as a written letter to the patient and sharing 
correspondence with the GP.

❑ Has the patient been provided with: 
❑ Record of Discussion Form to sign (this is the consent form: one copy for patient, 

one for notes)
❑ Patient information leaflets
❑ Contact details of the clinical team
❑ GMS test request form (if using phlebotomy services for blood sampling)

❑ Has the patient been informed of logistical procedures including: 
❑ How the test will be conducted?
❑ When and how to expect results?
❑ How to access support whilst waiting for results?

5

Back to Breast Homepage
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Educational/Training Resources
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FAQs

What is ‘Mainstreaming’?

Mainstreaming Genomic testing means delivering a genetic test for patients diagnosed with a colorectal cancer who 
meet the standardised criteria set out in the National Genomic Test Directory. This is a simple blood test that can be 
ordered by the Colorectal Cancer Team instead of being outsourced/referred onto an external clinical genetics team. 
The results of the test are ‘actioned’ by the Colorectal Multidisciplinary Team, which include referring the patient to 
clinical genetics if it is necessary (see ‘When and How do I refer to Clinical Genetics?’ FAQ).

Why do we need ‘Mainstreaming’?

Testing within the cancer team speeds up results, reduces the number of healthcare professionals the patient has 
to interact with and reduces the hospital appointments they have to navigate during a stressful time. It ensures the 
patient can access relevant treatment in a timely manner based on their results. The patient  will be offered 
counselling and consent for this blood test in the days after their diagnosis (vs seeing genetics—in many places this 
is a waiting list of more than 3 months).
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Educational/Training Resources
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FAQs

What is the difference between a Germline and a Somatic Change?

Germline mutations are inherited genetic changes that are present in the DNA of every cell in the body, including sperm 
and egg cells. These mutations can be passed down from generation to generation and can increase the risk of 
developing certain diseases, including cancer.

Somatic mutations, on the other hand, are genetic changes that occur in non-germline cells during a person's lifetime. 
These mutations are not present in every cell of the body and cannot be passed down to offspring. Somatic mutations 
can occur due to a variety of factors, including exposure to environmental toxins, aging, and errors that occur during 
DNA replication.



Macmillan Internal

Educational/Training Resources
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FAQs

o Targeted therapies & chemoprophylaxis: 
o Aspirin: (NICE guidelines 2020) between the ages of 25- 65 years. Aspirin has 

been shown to reduce the long term risk of cancer in Lynch syndrome by around 
50%. Trials to determine the best dose of aspirin for cancer prevention are still 
ongoing. Patients need to discuss with their GP whether you have any 
contraindications to taking aspirin. Patients younger than 25 who wish to start 
taking aspirin should with their medical team. [Lynch syndrome: should I take aspirin to 
reduce my risk of getting bowel cancer. Patient decision aid, NICE, 2020] To find out the 
latest information and recommendations in aspirin, you can visit the CAPP3 trial website 

o Immunotherapy

o Risk reducing surgeries:
o Bowel Resection
o Hysterectomy & Bilateral Salpingo-Oophorectomy: Women who have completed 

their family may consider risk-reducing surgery to remove the uterus, fallopian 
tubes +/- ovaries, after the age of 35. Hormone replacement therapy is usually 
recommended after risk-reducing bilateral salpingo-oophorectomy to offset 
negative impact of premature menopause, up until the time at which natural 
menopause would be expected to occur.

o Surveillance:
o 2 yearly colonoscopy: 

o MLH1 and MSH2 gene carriers: start at 25 years old
o MSH6 and PMS2 gene carriers: start at 35 years old (BSG Guidelines 2019)

o Lifestyle advice to reduce the risk of colorectal cancer: 
o Losing weight can reduce the risk of early onset 

colorectal cancer by half.
o Stopping smoking.
o Dietary advice: High fibre, low fat, with plenty of 

fruit and vegetables. Try to eat less red and 
processed meat. It is also good for your general 
health that you include starchy foods in your diet 
such as plantains and green bananas [CAPP2 
evidence on resistant starch]

o One-off screening for Helicobacter pylori: H. pylori is a 
bacteria that 30% of the population have in the stomach. 
Eradication of these bacteria may reduce the lifetime risk 
of gastric cancer by up to half. To arrange testing for this 
contact your GP. This is recommended before 
commencing aspirin chemoprophylaxis.

o Symptom Awareness: Prompt investigation of any 
symptoms (gynaecological, urinary, gastrointestinal, 
dermatological and so on). [HEE, Knowledge Hub: Lynch, 
2022]

How will the results of a positive test for Lynch Syndrome affect treatment?

https://rmpartners.nhs.uk/wp-content/uploads/2021/09/lynch-syndrome-should-i-take-aspirin-to-reduce-my-chance-of-getting-bowel-cancer-pdf-8834927869.pdf
http://www.capp3.org/
https://www.bsg.org.uk/wp-content/uploads/2019/12/Guidelines-for-the-management-of-hereditary-colorectal-cancer.full_.pdf
https://aacrjournals.org/cancerpreventionresearch/article/15/9/623/708166/Cancer-Prevention-with-Resistant-Starch-in-Lynch
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Educational/Training Resources
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FAQs

How will the results of a positive test for FAP Syndrome affect treatment?

o Surgeries:
o colectomy with ileo-rectal/distal sigmoid anastomosis
o restorative proctocolectomy (St Mark’s Polyposis Guidelines, 2022)

o Surveillance:
o Dependent on risk reducing surgeries undertaken.
o 1-3 yearly colonoscopy: commencing 12-14 years old (BSG Guidelines 2019)

https://bestpractice.bmj.com/topics/en-gb/652

https://www.bsg.org.uk/wp-content/uploads/2019/12/Guidelines-for-the-management-of-hereditary-colorectal-cancer.full_.pdf
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Educational/Training Resources
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FAQs

Lynch Syndrome: How do I and when do I need to refer to Genetics Services?

o Always following results: Discuss your results in the result forum allocated to you by your Lynch syndrome nurse for safety 
netting to discuss recommendations for your patients, which will include: cancer prevention programme and surveillance 
recommendations if VUS or negative 

o You can use the quick referral letter

o Refer to local clinical genetics team, usually using a standardised form via email that will be accessible via your nearest 
Genomics Laboratory Hub website. Enclose the following in your referral.

Checklist
1. Attach histopathology reports
2. Attach minutes from cancer MDT meeting
3. Attach family pedigree
3. Call and inform patient they will receive an appointment for genetic referral

o If the result is Negative or VUS the case might be virtually reviewed and your patient might not receive an appointment. 
You will find out when you discuss your result in your results forum

Quick referral CRC 

1Mar22 - No header.docx
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Educational/Training Resources
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FAQs

How do I and when do I need to refer to Genetics Services?

o When patient has a positively identified pathogenic variant
o When a patient has a variant of uncertain significance (VUS)
o When a patient has a negative result, but a significant family history.
o When the patient has a negative result, but presents with cancer at a young age (less than 50yrs)
o When you are not sure!

o Refer to local clinical genetics team, usually using a standardised form via email that will be accessible via your nearest 
Genomics Laboratory Hub website.

How do I calculate a patient’s Risk?

o Consider using validated tools recommended and developed by Genetics services such as:
o QGenome: Qgenome
o Modified Amsterdam Criteria 

https://qgenome.co.uk/
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Educational/Training Resources
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FAQs How do I counsel a patient?

Document attached to 
email/in brief
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What are the High Penetrance Cancer 
Susceptibility Genes for Colorectal Cancers?

5

• Adenomatous Polyposis Syndrome:
• APC (dominant inheritance)
• MUTYH (recessive inheritance)

• Lynch Syndrome:
• MLH1
• MSH2
• MSH6
• PMS2

• Hamartomatous Polyposis Syndrome:
• SMAD4
• BMPR1A
• STK11
• PTEN

We all have two copies of every gene in our body, inherited 
from each of our parents. Genes have different functions and 
instruct our cells to do different things. High penetrance cancer 
susceptibility genes are a group of genes that protect the body 
from developing a cancer, usually through correcting DNA 
mistakes and repairing DNA copies. If there’s a pathogenic 
change in one of these genes, it means they won’t be able to 
function properly. With a gene not working properly some of 
that protection against cancer is lost. Over time, DNA mistakes 
can accumulate which puts someone with a change in one of 
these genes at risk of developing colorectal, endometrial and 
other related cancers over their lifetime. Below is more 
information about individual genes and their associated risks if 
there is a pathogenic change in them.
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MLH1
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variants in MLH1

MLH1 population

Cancer risks for MLH1 and MSH2 mutation carriers - PMC 
(nih.gov)
Cancer risk and MLH1 gene mutations (facingourrisk.org)

Structural destabilization and chaperone-assisted proteasomal degradation of MLH1 as a mechanism for Lynch syndrome | 
bioRxiv

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3887142/#:~:text=Average%20CRC%20cumulative%20risks%20to,50%25)%20for%20female%20carriers.
https://www.facingourrisk.org/info/hereditary-cancer-and-genetic-testing/hereditary-cancer-genes-and-risk/genes-by-name/mlh1/cancer-risk
https://www.biorxiv.org/content/10.1101/622266v1.full
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Management 
recommendations 
for PV in MLH1: 
UKCGG
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MSH2
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Estimated lifetime cancer risk for carriers of germline pathogenic 
variants in MSH2
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Cancer risk and MSH2 gene mutations 
(facingourrisk.org)

Identification of novel pathogenic MSH2 mutation and 
new DNA repair genes variants: investigation of a 
Tunisian Lynch syndrome family with discordant twins 
| Journal of Translational Medicine | Full Text 
(biomedcentral.com)

https://www.facingourrisk.org/info/hereditary-cancer-and-genetic-testing/hereditary-cancer-genes-and-risk/genes-by-name/msh2/cancer-risk
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-019-1961-9
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Management 
recommendations 
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MSH6 is a human gene that provides instructions 
for making the DNA mismatch repair protein 
MSH6. This protein is involved in the recognition 
and repair of errors that occur during DNA 
replication, including mismatches and small 
insertion-deletion loops. MSH6 forms a complex 
with another protein, MSH2, to detect and bind 
to DNA mismatches. This complex then recruits 
other proteins to repair the mismatch, ultimately 
preventing mutations that can lead to cancer 
and other genetic diseases.
Mutations in the MSH6 gene have been linked to 
Lynch syndrome, a hereditary form of colon 
cancer, as well as other cancers such as 
endometrial and ovarian cancers. Individuals 
with MSH6 mutations may have an increased risk 
of developing Lynch syndrome-associated 
cancers at an earlier age compared to individuals 
with mutations in other DNA mismatch repair 
genes. In addition, some studies suggest that 
MSH6 mutations may be associated with an 
increased risk of other types of cancer, such as 
pancreatic and prostate cancer.
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Management recommendations for PV in 
MSH6 UKCGG

1. Surveillance: Colorectal, Gastric, 
Cervical, symptom awareness

2. Risk reducing surgery: hysterectomy 
+ BSO once childbearing complete 
(recommended age: >35-40yrs)

3. Chemoprevention- Aspirin: (NICE 
guidelines 2020) between the ages 
of 25- 65 years. Aspirin has been 
shown to reduce the long term risk 
of cancer in Lynch syndrome by 
around 50%. [Lynch syndrome: 
should I take aspirin to reduce my 
risk of getting bowel cancer. Patient 
decision aid, NICE, 2020]

4. Targeted therapy: immune 
checkpoint inhibitors ie
pembrolizumab

33

https://rmpartners.nhs.uk/wp-content/uploads/2021/09/lynch-syndrome-should-i-take-aspirin-to-reduce-my-chance-of-getting-bowel-cancer-pdf-8834927869.pdf
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https://ascopubs.org/doi/10.1200/
JCO.2018.78.4777

The PMS2 (PMS1 
homolog 2, mismatch 
repair system 
component) gene is 
located on chromosome 
7. The PMS2 gene 
protein plays an 
important role in 
repairing DNA damage.

Inherited alterations in 
PMS2 are associated 
with Lynch Syndome. 
Therefore people with an 
inherited PV in PMS2 are 
potentially at risk of 
many cancers, but 
particularly, colorectal 
and endometrial cancers.
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Lynch syndrome mainstreaming training programme 
Developed by Laura Monje-Garcia, National Lead Nurse for the Lynch syndrome project

36Back to contents

Six 2hr Workshops delivered as part of the mainstreaming training for Lynch syndrome

• Programme outline:
• Worksop 1: taking a family history & drawing a family pedigree
• Workshop 2: confidentiality and ethics
• Workshop 3: the consultation
• Workshop 4: Exercise
• Workshop 5: Final documents and full consultation practice with regional Lynch syndrome nurse
• Workshop 6: Clinic set-up – Activities for clinic set-up should start alongside Workshop 1 as it can be tenthly 

process (3 months on average). Your regional Lynch syndrome nurse and cancer alliance can provide 
support for this

The Lynch syndrome mainstreaming training programme uses the Health Education England (HEE) Genomic 
Education Programme (GEP) competency frameworks:

1. “facilitating genomic testing competencies”: It covers “informed consent”. You will go through all the points 
during the workshops, but if you are not sure about something, ask your regional Lynch syndrome nurse. This is a 
reference document and is not intended to be used as an assessment tool

2. “Communicating germline genomics results: A competency framework”: This is a reference document and is not 
intended to be used as an assessment tool

https://www.genomicseducation.hee.nhs.uk/competency-frameworks/consent-a-competency-framework/
https://www.genomicseducation.hee.nhs.uk/competency-frameworks/communicating-germline-genomic-results-a-competency-framework/
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Lynch syndrome mainstreaming training 
programme 
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Workshop 1: Drawing a family pedigree 

• Make sure that you complete the RM Partners online training OPTION 2

Colorectal cancer MDT: 
Link to training
Link to supporting documents

• Other online courses: Taking and Drawing a Genetic Family History

• Use the family history worksheet to practice: 

• Start your clinic set-up process

1. Start your clinic set-up request now: This can take up to 3 months (sometimes more)

2. Is there a specific system to receive germline genetic results in your region? Do you have to set-up a 
results portal? Ask your regional Lynch syndrome nurse

Family-history-work

sheet-blank.pdf

https://rmpartners.nhs.uk/lynch-syndrome-early-diagnosis-pathway-colorectal-cancer/
https://rmpartners.nhs.uk/lynch-syndrome-early-diagnosis-pathway-colorectal-cancer/lynch-syndrome-supporting-documents/
https://www.genomicseducation.hee.nhs.uk/education/online-courses/genomics-101-taking-and-drawing-a-family-history/
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Confidentiality in Genomics 

See “Consent and confidentiality in genomic medicine” document by the Royal of Physicians:
– Most of the confidentiality points discussed in this booklet refer to predictive genetic testing but it is 
recommended that you read point 4.2 and case studies. 
– Save it in a safe place as a reference document

Ethics:

– This will be discussed by the Regional Lynch syndrome Nurses through a presentation
– They will help you identify when ethical situations arise, generally related to “non-disclosure” of information 
within the family.
– Main message: There are several forums to discuss ethical issues in Genomics. You can start by discussing in 
MDT, document, and highlight to clinical genetics or specialised services so they can deal with them.

Lynch syndrome mainstreaming training 
programme Workshop 2: Confidentiality & Ethics

https://www.rcplondon.ac.uk/projects/outputs/consent-and-confidentiality-genomic-medicine
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Lynch syndrome mainstreaming training 
programme 
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Workshop 3: The consultation part 1

• As part of your tutorials you will be able to see a full consultation by one of the Regional Lynch syndrome 
nurses

1. After, discuss the consultation and break it down into sections. This is so its easier for you select an agenda when 
you have your consultation and know the essentials that need to be covered. The consultation will follow the 
structure of this flowchart: 

2. The information that you need to discuss is covered in the RM Partner's information leaflet for patients with CRC 

3. The attached figure will also help you break down the conversation and have an agenda 

4. To find your own way to explain Lynch syndrome, read the RM Partners’ patient information webpage as it’s easy to 
understand, and uses a language patients will be able to understand as well (Reviewed carefully by Lynch syndrome 
UK)

5. Save all the documents available through this training in a folder where you can find them easily as you will need 
them later.

6. Go to workshop 3 part 2

Figures 3 possible 

results 10nov22.pptx

https://rmpartners.nhs.uk/wp-content/uploads/2021/11/LMG-flowchart-for-Gynae-path-FINAL-27sep21_Page_2.jpg
https://rmpartners.nhs.uk/wp-content/uploads/2021/07/Information-for-patients-with-colorectal-cancer-updated-July-2021.pdf
https://rmpartners.nhs.uk/our-work/improving-diagnostic-treatment-pathways/lynch-syndrome-quality-improvement-project/lynch-syndrome-information/
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Workshop 3: The consultation part 2

Please, watch these recommended videos that will help you find your own style to have your 
genetic counselling consultation:

1. To see how others explain the 3 possible results of genetic testing watch these short videos (max. 2.5 
minutes). They will give you ideas about how you would like to explain this yourself 

1. Other short related videos available through the genomics education programme

2. To understand how are genetic variants classified

3. What is a genome video

4. Autosomal dominant inheritance

5. How is genomics used in cancer?

https://vimeo.com/channels/1667658/451885028
https://www.genomicseducation.hee.nhs.uk/news/lets-talk-about-genomic-testing/
https://www.youtube.com/watch?v=7mnFnoEBOW8
https://www.youtube.com/watch?app=desktop&v=3fr4jBFs25s&list=PLpMgTX_sXoj4GVwWzwNMekonuK-xLv9R3
https://www.youtube.com/watch?v=2FjMjAZ-UjA&list=PLpMgTX_sXoj4GVwWzwNMekonuK-xLv9R3&index=16
https://www.youtube.com/watch?v=g5nN1rZvit0&list=PLpMgTX_sXoj4GVwWzwNMekonuK-xLv9R3&index=7


Macmillan Internal

41Back to contents

The consultation in action: finding your own style

Write down how would you like to explain each section of the consultation. Send it over your Lynch syndrome nurse for feedback before or after practising the 
different sections of the consultation

Exercise: think about what you would cover during your consultation in these 3 scenarios

1st scenario: Maria has been diagnosed with CRC at 42. Her tumour sample IHC result showed loss of PMS2. She had a successful surgery and she is well. She 
works in genetics so you don’t need to teach her about genetics. 
• How would you explain Lynch syndrome?
• How would you go through the 3 possible results?

2nd scenario: John has been diagnosed with CRC at the age of 55y. He had surgery but had to have additional chemotherapy which will start in 1 month. He 
works as a health care assistant in your hospital. His IHC result showed loss of MLH1 & PMS2. MLH1 promoter Hypermethylation was absent. He understands 
genetics but he is not an expert.
• Would you go through what DNA is?
• How would you explain Lynch syndrome?
• How would you explain the 3 possible results?

3rd scenario: Jennifer has been diagnosed with CRC at the age of 36y. She had surgery but the cancer has metastasized to her liver and kidneys. She is going to 
have palliative chemo but she hasn’t got a start date yet. She hasn’t finished school and used to work in McDonalds, but due to her illness she is unemployed 
now. She would like to go back to work and study to finish her A levels. McDonalds can sponsor her for her A levels course. Her IHC show loss of MSH6. She is 
not very familiar with what DNA is but some understanding from the mainstream media. She looks depressed.
• Would you go through what DNA is?
• How would you explain Lynch syndrome?
• How would you explain the 3 possible results?
• Do you need to consider her emotional wellbeing?

Lynch syndrome mainstreaming training 
programme Workshop 4: Consultation in action: finding your style
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Full consultation: Today you will have the opportunity to practice your full consultation

• You will practice with your regional Lynch syndrome nurse using your own style which you developed and 
have already written down

Go through these documents:
A couple of documents to save and that you might find helpful before you start your clinic
1. Family history questionnaire (FHQ) 

2. Example of mainstreaming letter

Make sure that you have your region’s:
1. Record of discussion form 
2. Germline genetic testing blood request form
3. Your SOP has been approved by your team, cancer alliance representative, and clinical genetics 

department

Lynch syndrome mainstreaming training 
programme Workshop 5: Full consultation & final documents

FHQ.doc

Lynch syndrome 

panel template 4mar22 for mainstreaming.docx
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Clinic Set-up
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It’s recommended to start set-up when undertaking workshop 1 as it takes around 3 
months to make arrangements
Clinic set-up guidance:

• To help you think about what is needed:
See embedded document

• If you are asked about your new service by clinical and non-clinical managers withing your Hospital:
See embedded document  

‘TOP TIPS’
• Familiarise yourself with national policy on genomics within the NHS

• NHS England » NHS Genomic Medicine Service
• NHS England » Accelerating genomic medicine in the NHS
• NHS Long Term Plan » The NHS Long Term Plan

• Identify a mentor (this person can be situated outside of your local Trust, for example within the regional GMSA team).
• You may need to develop a business case: 

• Business case toolkit – BHF
• How to write a robust business case for service development | Nursing Times

Before you start, we recommend that you review the “facilitating genomic testing competencies”:
• It covers “informed consent”. You would have gone through all the points during the workshops, but if you are not sure about 

something ask your regional Lynch syndrome nurse
• This is a reference document and is not intended to be used as an assessment tool

Before you give your first genomic result, we recommend that you review the “Communicating germline genomics results: A 
competency framework”

Genetics clinic set 

up PDF 31mar23.pdf

Lynch Syndrome 

clinic set-up information for managers 31mar23.pdf

https://www.england.nhs.uk/genomics/
https://www.england.nhs.uk/publication/accelerating-genomic-medicine-in-the-nhs/
https://www.longtermplan.nhs.uk/publication/nhs-long-term-plan/
https://www.bhf.org.uk/for-professionals/healthcare-professionals/resources-for-your-role/business-case-toolkit
https://www.nursingtimes.net/roles/specialist-nurses/how-to-write-a-robust-business-case-for-service-development-19-06-2017/
https://www.genomicseducation.hee.nhs.uk/competency-frameworks/consent-a-competency-framework/
https://www.genomicseducation.hee.nhs.uk/competency-frameworks/communicating-germline-genomic-results-a-competency-framework/


Macmillan Internal

Watch & Listen:

Podcasts: 
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Resources:
Genetics 

Unzipped, The 
Genetics Society 

Podcast

Click here

Webinar: Think 
Patient Care, Think 
Genomics: Lynch 

Syndrome
South East GMSA, 

North Thames 
GMSA

Click here

The G Word, 
Genomics 
England

Click here

Diagnosis and 
Management of 
Lynch Syndrome 

| FG Podcast 

(podbean.com)
Dr Kevin Monahan

Webinars & Lectures:

Lecture: 
DNA Graffiti: The 

Francis Crick 
Lecture 2022, 

Professor Serena 
Nik-Zainal

Webinars x3: 
Advances in 

Clinical Genomics

Click here

Royal Society of 
Medicine Live 
with Professor 
Dame Lesley 
Fallowfield

Webinar:

Click here

Click here Click here
Click here

o Mismatch repair deficiency and microsatellite 
instability — Knowledge Hub (hee.nhs.uk)

o Lynch syndrome — Knowledge Hub (hee.nhs.uk)
o Lynch Syndrome online training for primary care 

clinicians - RM Partners
o Lynch Syndrome (colorectal cancer) online training 

for MDTs: Option 1 - RM Partners
o Lynch Syndrome (colorectal cancer) online training 

for MDTs: Option 2 - RM Partners

https://geneticsunzipped.com/
https://www.youtube.com/watch?v=eydmO2NrBhU
https://podcasts.apple.com/gb/podcast/the-g-word/id1549030035
https://fgbmj.podbean.com/e/diagnosis-and-management-of-lynch-syndrome/
https://www.youtube.com/watch?v=9az6aN6xecU
https://frontlinegenomics.com/advances-in-clinical-genomics-online/
https://www.youtube.com/watch?v=xJijvYQnZxU
https://ovarian.org.uk/video-library/breast-cancer-risk-reducing-mastectomies-with-joanna-franks/
https://macmillan.fuseuniversal.com/communities/397/contents/295742
https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/mismatch-repair-deficiency-and-microsatellite-instability/
https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/lynch-syndrome/
https://rmpartners.nhs.uk/lynch-syndrome-online-training-for-primary-care-clinicians/
https://rmpartners.nhs.uk/lynch-syndrome-early-diagnosis-pathway-colorectal-cancer/lynch-syndrome-colorectal-cancer-online-training-for-mdts-option-1/
https://rmpartners.nhs.uk/lynch-syndrome-early-diagnosis-pathway-colorectal-cancer/lynch-syndrome-colorectal-cancer-online-training-for-mdts-option-2/
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Regional Lynch 
Syndrome Nurses

Karen Westway
k.westaway@nhs.net

Amy Sanderson
amy.sanderson5@nhs.net

Rebecca Foster
rebecca.foster26@nhs.net

North East and Yorkshire 

North Thames 

Laura Monje-Garcia
National Lead Nurse

Laura.Monje-Garcia@nhs.net

Anna Koziel
Anna.Koziel@nhs.net

South East

Aela Limbu
Aela.Limbu@gstt.nhs.uk

South West

Tracie Miles
Associate Director of 

Nursing & Midwifery SWGMSA 
tracie.miles@nhs.net

Sarah John
Sarah.John@nbt.nhs.uk

Siobhan John
siobhan.john@nhs.net

North West

Mandy Darbyshire
Miranda.Darbyshire@elht.nhs.uk
Miranda.Darbyshire@mft.nhs.uk

Central

Felicity
Starting on the 1st May 

East

Melissa Cambell-kelly
melissa.cambellkelly@nnuh.nhs.uk

mailto:k.westaway@nhs.net
mailto:amy.sanderson5@nhs.net
mailto:rebecca.foster26@nhs.net
mailto:Laura.Monje-Garcia@nhs.net
mailto:Anna.Koziel@nhs.net
mailto:Aela.Limbu@gstt.nhs.uk
mailto:tracie.miles@nhs.net
mailto:Sarah.John@nbt.nhs.uk
mailto:siobhan.john@nhs.net
mailto:Miranda.Darbyshire@elht.nhs.uk
mailto:Miranda.Darbyshire@mft.nhs.uk
mailto:melissa.cambellkelly@nnuh.nhs.uk
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https://www.genomicseducation.hee.nhs.uk/competency-
frameworks/consent-a-competency-framework/
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“The key to providing patient education 
is not to make them experts, but rather 
to inform and empower them to make 

decisions.” 

Let's Talk About... 
Genomic Testing on 
Vimeo Genomics 
Education Programme

48

Discussion Tool

The Genomics Conversation: What matters to patients -
Genomics Education Programme (hee.nhs.uk)

1. Avoid technical terms and use ‘plain English’.
2. Give the patient regular opportunities to ask 

questions, during and after the consultation.
3. Signpost to information for the patient.
4. Clear, open communication is important.
5. Explain the possible outcomes of the test, including 

uncertainties.

From ONS ‘Glad you Asked’ series: How do I talk to 
patients about genomics? | ONS
1. Give the most important information first.
2. Limit the number of messages.
3. What do they need to know and why?
4. Limit jargon.
5. Refer to Genetic Counsellors for complex 

conversations/situations.
6. Resources: patient information/reliable resources to 

signpost to.

Things to think about before talking 
to patients about Genomics: 

https://vimeo.com/channels/1667658/page:1
https://www.genomicseducation.hee.nhs.uk/blog/the-genomics-conversation-what-matters-to-patients/
https://www.ons.org/videos/how-do-i-talk-patients-about-genomics
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Discussion Tool: FAQs

What is Genomic Testing?

A genomic test looks at part or all of an 
individual’s genetic material to look for 
signs that might explain a clinical 
condition. These may include:
• Differences in the unique sequence of 

DNA letters 
• Missing chunks of DNA
• Additional chunks of DNA
• DNA sequences that are not in the 

correct order

What is involved in the test and how is it carried 
out?

Depending on the tumour site, most tests will be 
carried out by taking a blood sample or a saliva 
sample. Before this can happen, it is important 
for the person consenting to testing understands 
the possible results and the impact on both them 
and their relatives. This should mean that a 
person who is taking a genomic test has the 
opportunity to have an in-depth conversation 
with a trained professional, their questions 
answered and uncertainties addressed.
It is important to provide an overview of the 
possible results that might be returned from a 
diagnostic test: is it looking at a few genes, is it 
looking at lots of genes or all of the DNA? Then 
explain what the implications of the result will be.
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Discussion Tool: FAQs

How Will I Access my Results?

Results are usually fed back directly to 
the clinical team who have ordered the 
test, usually via end-to-end encrypted 
email sent directly from the laboratory. 
This result will then be communicated to 
you, either in a face-to-face or a 
virtual/telephone appointment. A copy 
of the report can be made available to 
you if you request it.

What do my results tell me?
It is helpful to explain that there are usually 
three possible results from this test: 

1. Negative: no pathogenic variant has been 
found in the DNA looked at during the 
test. This result can feel like a relief, or for 
some people, can feel quite frustrating or 
even disappointing. 

2. Positive: this means a pathogenic variant 
has been identified. Depending on the 
variant and type of cancer you have, it will 
likely impact on your treatment options, 
your treatment order and on your family.

3. VUS: Variant of Unknown Significance. 
This result means that a variant has been 
found but there isn’t enough data to 
conclude that it is definitely linked with 
the cancer you have been diagnosed 
with. 
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Discussion Tool: FAQs

How will this impact my family?

If it is confirmed that you have a ‘pathogenic variant’ it is likely that this will affect your family. 
Most pathogenic variants that are linked to cancer are passed on in an ‘autosomal dominant’ 
pattern, which essentially means each first degree relative has a 50% (1 in 2) chance of 
sharing the same variant with you. 

Genetic counsellors at your local Clinical Genetics Centre will be able to help you share this 
information with your family. Each relative should contact their GP if they wish to in order to 
pursue what is called predictive testing. The GP will arrange for the relatives to meet with 
their nearest clinical genetics team and have a blood sample taken to compare their DNA to 
yours and see if they share the same pathogenic variant (/gene alteration).
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Discussion Tool: FAQs

Will having this test affect my insurance?
In most instances, having a genomic test will not affect the personal health insurance 
someone has. You do not usually have to tell insurers that you are having a genomic test. You 
may have to disclose this information on an application form if you are applying for new 
insurance.

If you already have insurance cover in place, you do not have to disclose any further 
information to your insurer. More information is available on the Genomics England and 
Association of British Insurers (ABI) websites. Insurance | Genomics England

https://www.genomicsengland.co.uk/patients-participants/taking-part/resources/insurance
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Discussion Tool: FAQs
What about my data?
All data used for genomic analysis is kept secure and confidential. More information is available on the NHS 
England website.
The results of a patient’s genomic test will be added to their patient record.
It is normal practice in the NHS to store the DNA and/or RNA extracted from a sample even after the current 
testing is complete, as it may be used for future analysis and/or to ensure other testing (for example that of 
family members) is of high quality.
For Whole Genome Sequencing, the data from genomic tests is entered into a secure national database for the 
NHS Genomic Medicine Service. This system will store data about the test and results. Only staff with approved 
access can see this data.
As part of the NHS Genomic Medicine Service all patients undergoing whole genome sequencing will be given 
the option to contribute their genomic data to a secure library so that approved researchers may access that 
data in a form that does not identify them. If patients choose to do this then your data will be helping researchers 
and scientists to develop the treatments of tomorrow.
Managing genomic information, informatics and governance will be increasingly challenging. Data needs to be 
appropriately integrated into NHS IT systems. Genomes produce huge amounts of data (‘petabytes’): 

• Where is this data stored? 
• How is it coded?

• Who owns this information? Individual’s or whole family’s?
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GMSA: Genomic Medicine Service Alliance

“Click on your region“ to go 
to your regional GMSA 
website.

54Back to Breast Homepage

https://www.nbt.nhs.uk/south-west-genomic-laboratory-hub
https://centralsouthgenomics.nhs.uk/cancer/
https://southeastgenomics.nhs.uk/
https://www.eastgenomics.nhs.uk/about-us/genomic-medicine-service-alliance/
https://mft.nhs.uk/nwglh
https://ney-genomics.org.uk/
https://www.norththamesglh.nhs.uk/

