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Genetic Testing in a Person with Cancer (diagnostic germline genetic testing)

Why am I being offered a germline genetic test?

You have been given this leaflet because you have been diagnosed with cancer and genetic testing may help guide your care and provide you with information on future cancer risk. It may also give us information to help your relatives manage their future cancer risk. 
Cancer in the general population

Cancer is a common condition which will affect 50 in 100 (1 in 2) people in the general population in their lifetime. The majority (over 90 out of 100, >90%) of cancer cases are due to a combination of environmental, lifestyle, and genetic factors in addition to increasing age. Only a small proportion of cases are caused by an inherited change in a single gene (less than 10 in 100, <10%). 

Genes and cancer
Genes are our cells’ instruction manuals.  We each have around 20,000 pairs of genes which are present in almost every single cell of our bodies.  Our genes tell our cells how to function.  Different genes have different roles in the body. Some genes help to protect us from developing cancer.  In some cancer cases, a single inherited change in one of these genes may have stopped them from working properly and increased the chances of developing cancer.
What are cancer-causing genetic changes called?
A change in our genetic information is known as a “variant”. Variants that increase the chance of developing cancer are called “likely pathogenic or pathogenic variants”. Sometimes the terms “mutation” or “disease-causing alteration or variant” are also used to describe a genetic change which leads to a higher chance of a person developing cancer in their lifetime. 
How do changes in genes cause cancer?

Most of the time cancer-causing genetic changes are found ONLY in the cancer cells (in the tumour) and have been acquired over a person’s lifetime. In this case the changes are called “somatic pathogenic variants”. These may be relevant for treatment, but cannot be passed onto other family members. Testing for somatic variants is normally performed on a tumour sample (biopsy or after surgery).
A much smaller number of cancers are caused by an inherited genetic change that a person was born with. Genes which carry changes that cause an increased risk of developing cancer over their lifetime are called “cancer susceptibility genes”. The genetic change in these genes is a called a “constitutional or germline pathogenic variant” and can be passed onto other family members. Testing for germline variants is normally performed on a blood sample.
What is a diagnostic germline genetic test?
A diagnostic genetic test involves taking a blood sample from you. This is used to screen genes which may be relevant to the type of cancer you have been diagnosed with. The test looks for genetic changes which we know are associated with inherited cancer (germline pathogenic variants). 

What are the outcomes of genetic testing?

1. Positive: A cancer-causing change is detected in your blood sample which we know is associated with cancer. 

2. Negative (normal): We do not find any genetic changes which are likely to increase cancer risk 

3. Unclear: A genetic change is found where we need more information to try to decide if the change is the cause of your cancer. This is known as a ‘variant of unknown significance or VUS.’
Our knowledge about genetic changes is based on current medical and scientific information.  If any new information comes to light in the future, we would review any genetic changes found and let you know if we need to give updated advice to manage cancer risk.

What would it mean if a cancer-causing change is found in your blood sample?

This is often called being a “carrier”. 

· This will likely explain why you developed cancer. Your treating team may use this information to help decide the best treatment for your cancer. 
· You would be referred to the genetics team to discuss what this means for your future cancer risks and management options to manage this risk through screening and/or risk-reducing surgery options. 
· A test would be available for your relatives to assess their cancer risk. The chance that a first degree relative (parent/sibling/child) of a person with a positive result will also carry that change is 1 in 2 (50%). We can support families in telling their relatives and arranging testing for relatives.
What would it mean if no cancer-causing changes are found in the genes tested?

We would not have found an explanation for your cancer with our current knowledge of genetics. We would not be able rule out a different possible inherited cause due to a change which current testing does not identify or due to a combination of genetic and environmental factors.
Your oncologist may use this information to plan your cancer treatment. Your personal and family history should be checked to make sure that if any other genetic testing or screening is needed.  We cannot offer genetic testing in the family, but would assess risk and provide screening recommendations based on family history.
What would it mean if I carry a variant of unknown significance (VUS)? 

We sometimes find genetic changes which we have limited information about. It may be unclear whether they affect the way a gene works or are part of the natural variation which makes us unique. Most of these are likely to be harmless. The laboratory does not report these changes unless we can undertake more tests to try to work out if they are related to your condition. As most of these are not related to disease it would be unlikely we would need to contact you again about them. However, if there was any new information in the future which could be important for your health we would let you know. We would still offer screening and management on the basis of your personal and family history. 

Do I have to have testing? What can be done if I decide not to undergo genetic testing?

If you do not have genetic testing, your treating team will not be able to use the test information in your treatment plan. They may still refer you to Genetics to make a risk assessment for family members based on the family history alone. If you are undecided about testing you could be referred to the genetics team for a further discussion. Sometimes, although someone does not wish to pursue a blood test at that time, they may decide to have a blood sample stored for either their own future use or for that of their family members. This is something we can discuss with you. 

Family history information
Your treating team should ask you about your family history. You may be asked to complete a more detailed family history assessment to give you and/or your relatives screening advice. 

Further information

https://southeastgenomics.nhs.uk/patients/
https://geneticalliance.org.uk/information/
Details regarding your genetic test

Date of test:



Contact person:

Results expected: 
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