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Introduction 
This leaflet has been given to you to provide some information about familial hypercholesterolaemia (FH). You may be attending as you have a relative with FH and you have been invited for predictive genetic testing or you have been given a diagnosis of FH and we would like to offer your relatives genetic testing for FH.

What is familial hypercholesterolaemia (FH)?
Familial hypercholesterolaemia (FH) is a condition which occurs in about one person in every 250. ‘Familial’ means that it is inherited through families; ‘hypercholesterolaemia’ is the medical term for high blood cholesterol, ‘hyper’ means raised and ‘aemia’ means in the blood. It can cause the arteries to narrow and clog and can lead to early angina and heart attacks (coronary heart disease). People with familial hypercholesterolaemia (FH) have high (twice normal) cholesterol levels from birth and they are at a high risk of early heart disease.  FH is caused by an alteration within a gene, also known as a gene misprint, which results in very high cholesterol levels.  If a parent has FH, each of their children has a 50:50 chance of inheriting it.    Without treatment people with FH may suffer heart attacks, often in their 40s or 50s, sometimes earlier and some are fatal.  If people are diagnosed early in life, they can be given lifestyle advice and medication to lower their cholesterol levels and dramatically reduce their risk of heart disease.
What is cholesterol?
Cholesterol is a fatty substance which is made in the liver. It is found in some foods too. Cholesterol is transported around the body in the blood stream and plays an important role in many functions to keep us healthy. However, too much cholesterol can result in fatty deposits building up in our arteries, causing them to harden and narrow and increasing the risk of blood clots. This process can ultimately lead to cardiovascular diseases (heart attacks, strokes or angina).
What is a gene and how are they involved in FH?
Genes are the instructions, or blueprints, that make our bodies function.  Our bodies are made up of millions of cells and each cell contains two copies of all our genes.  We inherit one copy from each of our parents.  Genes are made up of long strings of letters that are divided up, like chapters in a book.  If there is a spelling mistake in either of the two copies of the gene it can change how the gene works. These spelling mistakes are called gene alterations, misprints or variants.   We know that FH can be caused by changes in four genes:
· The LDLR gene which helps remove cholesterol from the blood

· The APOB gene that holds the cholesterol particles together in the blood

· The PCSK9 gene which regulates the removal of cholesterol by the LDLR gene

· The APOE gene which packages and carries cholesterol ready for removal in the blood
There are some spelling mistakes in these genes which are known as ‘variants of unknown clinical significance’. This means we do not have enough information to determine if cholesterol levels will be affected. Testing of other relatives may help clarify the ‘clinical significance’ of this gene change. If we are able to predict that a gene misprint can affect the removal of cholesterol an FH nurse would inform you by letter. 

Benefits of knowing if someone has FH
FH is a treatable condition and the earlier treatment is commenced, the more effective it will be in preventing early heart disease.  If you are found to have an abnormal cholesterol profile, you will receive advice on the best treatment to keep it under control.
What will happen to me at the appointment?
You will be seen by an FH nurse who will answer any questions you might have. If you are the first person in your family to have this gene change identified, then the nurse will spend time in the appointment drawing your family tree. This is so we can offer those relatives at risk an appointment to discuss testing for the family gene change. It would be really helpful if you could bring to your appointment information about any history of heart disease or stroke and high cholesterol in your relatives. We will then send reply slips for those relatives at risk for you to hand to them. If you would like the service to make direct contact then we would need their addresses/contact details.
If your relative lives elsewhere in the UK we can send information about the nearest FH or genetic service so they can access genetic testing. 

My relative has FH, what happens next?
As someone in your family has been found to have an FH gene alteration, you could have inherited this. We can offer a genetic test to see if this alteration is present in you. We call this a predictive test and it involves taking a sample of your DNA either from a mouth swab or a blood sample. A blood sample is preferable so we can check your cholesterol levels at the same time.   

At the appointment we will discuss what the test could mean for you and your family. You will have the opportunity to ask questions, so that you can make sure that this is something you want to do. The FH nurse will help you to consider:

· How this test result could affect your future

· If this could affect your employment and insurance

· How this test result could affect your family

· Who you would like to share your result with

For those of you who are not able to attend clinic due to mobility and health issues it may be possible to arrange a home visit.

FH in children
In children we offer mouth swabs for the genetic test and if they are found to have FH a blood sample may be taken then. It is important to identify FH in childhood, particularly in families in which heart disease is occurring in early adult life.  Children should be tested before the age of 10 years. 

If your child has a positive test they will be referred into a specialist clinic and will be reviewed regularly by a paediatrician. There will also be the opportunity to see a specialist dietician. A diet low in total and saturated fat can be healthy for children over 2 years of age, provided it contains sufficient calories and nutrients to support normal growth.
What is the possible outcome of the predictive test?
Testing can reveal one of two results:-

You have not inherited the altered gene:
Although an altered FH gene is present in your family, you have not inherited it.  Your own risks of developing coronary heart disease are not significantly increased with regards to FH. You cannot pass it on to your children so they are not at risk. You may still have raised cholesterol due to other factors, so cholesterol testing may be appropriate.

You have inherited the altered gene:
You will be referred to your nearest lipid clinic. Effective treatment is now available for people diagnosed with FH which significantly reduces the risk of heart disease in both men and women. Preventative treatment with cholesterol lowering drugs (including statins) in combination with a healthy lifestyle is effective in preventing the onset of early coronary heart disease

Receiving your results
Results are given by telephone call 4-8 weeks from the genetic test.
Protection of information and confidentiality
All the information we obtain about you will be strictly confidential.  Your information will be stored on a secure electronic database, which will be kept according to the data protection laws.  The only additional data that will be collected from you that may not already be available in your medical notes is a family tree (pedigree) that will be drawn using information given by you, plus cholesterol test results and DNA results. 

Only the clinical team treating you will have access to the data.  Information about you or your genes is bound by the regulations of medical confidentiality and will not be made available to outside organisations or insurance companies.  It is usual for us to tell your general practitioner about the results from medical tests like this, but please inform us if you do not want us to notify your general practitioner.

Insurance policies
Insurance premiums are based on what your actual cholesterol levels are and insurers cannot access genetic tests. 
Contact details

We are here to help if you have any questions. Please contact the Familial Hypercholesterolaemia Service clinical nurse specialists Aimee Potter/Susan Musson on: 0191 241 8658 or 0191 241 8828. We are based at the Institute of Genetic Medicine, International Centre for life, Central Parkway, Newcastle upon Tyne NE1 3BZ0 but hold clinics throughout the North East and Cumbria.

PALS (Patient Advice and Liaison Service) for help, advice and information about NHS services. You can contact them on Freephone 0800 032 02 02, e-mail northoftynepals@nhct.nhs.uk or text to 01670511098.
Useful websites 

If you would like further information about health conditions and treatment options, you may wish to have a look at the NHS website at www.nhs.uk  and Heart UK: www.heartuk.org.uk or British heart foundation: www.bhf.org.uk.
If you would like to find accessibility information for our hospitals, please visit https://www.accessable.co.uk. 
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