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Mutations in LDLR

Introduction

The LDLR gene is found on chromosome 19, and provides the code to make
the protein, low-density lipoprotein receptor (LDL receptor). This protein
binds to particles called low-density lipoproteins (LDLs), which have the main
role of carrying cholesterol in blood. The receptors can be found on the
surface of various cells, where they pick up LDLs from the bloodstream, and
transport them to the cell. These are then broken down to release cholesterol
that can be used by the cell or stored. The proteins can be reused to pick up
more LDLs after. LDL receptors have the important role of controlling and
regulating the amount of cholesterol in blood. Many of these proteins can be
found in the liver, as the organ is responsible for removing excess cholesterol
from the body. The number of these proteins on the surface of liver cells
determines how quickly cholesterol can be removed from the bloodstream.

Mutations in the LDLR gene
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Figure 2. LDLR Mutation



A form of high cholesterol called familial hypercholesterolemia (FH) is most
commonly caused by mutations in the LDLR gene. The mutation can reduce
the LDL receptors produced within the cells, and over 2 000 mutations have
been identified in this gene. Other mutations can lessen the rate of removing
LDLs from the bloodstream. Both these genetic changes cause high blood
cholesterol, and a higher risk of developing coronary artery disease at a young
age.

Coronary artery disease occurs when abnormal fatty deposits and
plaque can build up within the coronary arteries, due to the excess
cholesterol in the blood. This buildup of cholesterol is called
Atherosclerosis and it increases the risk of heart attacks, as blood flow is
restricted, therefore blood cannot supply oxygen to the heart due to the
blockages of the arterial lumen. These buildups can also cause a type of
chest pain called angina, further increasing the risk of heart attack.
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On estimate, FH affects 1 in 200 to 1 in 250 people in most countries, however
there is a particular frequency in the disease in the population of Afrikaners in
South Africa, the Lebanese and Tunisians. FH is thought to be the most
common inherited condition affecting the risk of cardiovascular disease.

The majority of people with FH inherit one mutated copy of the LDLR gene
from the affected parent, and one normal copy from the other parent. In these
cases, there is an increased risk of early coronary artery disease, beginning in
the person’s 40s or 50s. In the rare case where a person with FH is born with
two mutated copies of the LDLR gene (due to both parents being affected and
passing the gene on), the person will experience a more severe form of
hypercholesterolemia, usually showing up during childhood.

Diagnosis

Early diagnosis (or even testing before a child is born) for genetic diseases is
important, as if they remain undetected till events like puberty, the beginning
of symptoms can occur, resulting in high risk of disease when the person gets
older. Therefore, genetic testing is essential in order for a person to know their
risks, and change their lifestyle to minimise potential disease due to
inheritance of mutated genes. This can be done through the following types of
genetic testing:

Newborn screening, the most widespread use of genetic testing, the early
detection of genetic disorder can prevent the occurrence of symptoms
or minimise the severity of disease caused by the genetic disorder.

Carrier testing, where couples can learn whether they carry a mutated
gene. This is usually offered to people with a known family history of
genetic disorder, or people in ethnic groups with a higher known
abundance of carrying the mutated gene. This test can determine the
chance of having a child with the genetic condition.

Prenatal diagnostic testing, where the foetus’ genes and chromosomes
are monitored for potential changes. This testing is offered for couples
with a higher risk of passing on a genetic disorder.

In order to diagnose FH at a later stage in life, a family history is important.
Medical professionals are interested in knowing whether close family have
ever experienced high blood cholesterol or heart disease. The professionals




will also check for tendon xanthomas, xanthelasmata and arcus cornealis.
Blood tests will be performed to check for cholesterol levels. Adults with FH
often have LDL cholesterol levels over 4.9 mmol/L (190 mg/dL), and children
with FH often have LDL cholesterol levels over 4.1 mmol/L (160 mg/d ). In
severe cases, patients may have LDL cholesterol levels over 18 mmol/L
(500mg/dL).

Treatment and Disease Prevention

The majority of people with FH need to take more than one medication to
control LDL cholesterol levels.

Statins are a medication that blocks the substance the liver uses to make
cholesterol.

Ezetimibe (Zetia) is a medication that limits the absorption of
cholesterol from food eaten. This is often added onto the prescription if
statins don’t reduce cholesterol enough.

PCSK?9 inhibitors are newer medications that help the liver absorb more
LDL cholesterol. This lowers the amount of cholesterol within the
bloodstream, therefore decreasing the risk of fatty deposits and plaque
building up within blood vessels and coronary arteries. This is in the
form of an injection, and is injected every few weeks/months. This
medication is very expensive.

Bempedoic acid (Nexletol) is a newer oral medication that reduces the
production of LDL cholesterol from the liver. It should be taken daily.

People with more severe cases of FH may need to occasionally have a
procedure that filters excess cholesterol from the bloodstream, and some may
even need liver transplants.

People with FH already have high blood cholesterol levels, so lifestyle choices
including diet, exercise and smoking should be monitored and reflected on, to
minimise the levels of LDL in blood as much as possible. Other non-lifestyle
factors that may impact the results of the condition include sex, age and
chronic diseases such as diabetes.
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5. Medication that blocks the 1. The molecule carried by Low-Density
substance the liver uses to make Lipoproteins (LDLs)
cholesterol 2. A type of chest pain that can be
8. A grey coloured ring that can caused by restricted blood flow to the
accumulate at the edges of the cornea heart
due to high cholesterol 3. Medication that helps the liver absorb
10. The organ where many LDL more LDL cholesterol and is given via
receptors are found and is responsible injection
for removing excess cholesterol 4. Yellow characteristic growths under
the skin of the eyelids

6. The gene that provides the code for
the Low-Density Lipoprotein Receptor
7. Medication that limits the absorption
of cholesterol from food eaten

9. The artery type affected by plaque
build-up, leading to heart disease
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