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The liver

Your liver is your body’s ‘factory’ carrying out hundreds
of jobs that are vital to life. It is very tough and able to
continue to function when most of it is damaged. It can
also repair itself – even renewing large sections.

Your liver has around 500 different functions.
Importantly it:

� fights infections and disease

� destroys and deals with poisons and drugs

� filters and cleans the blood

� controls the amount of cholesterol

� produces and maintains the balance of hormones

� produces chemicals – enzymes and other proteins –
responsible for most of the chemical reactions 
in the body, for example, blood clotting and 
repairing tissue

� processes food once it has been digested

� produces bile to help break down food in the gut

� stores energy that can be used rapidly when the
body needs it most

� stores sugars, vitamins and minerals, including iron

� repairs damage and renews itself.
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Cirrhosis is where inflammation and fibrosis has
spread throughout the liver and disrupts the shape
and function of the liver. With cirrhosis, the scarring
is more widespread and can show up on an
ultrasound scan. Even at this stage, people can
have no signs or symptoms of liver disease. Where 
the working capacity of liver cells has been badly
impaired and they are unable to repair or renew the
liver, permanent damage occurs.

This permanent cell damage can lead to liver failure
or liver cancer. All the chemicals and waste
products that the liver has to deal with build up in
the body. The liver is now so damaged that the
whole body becomes poisoned by the waste
products and this stage is known as end stage
liver disease. In the final stages of liver disease 
the building up of waste products affects many
organs. This is known as multiple organ failure.
Where many organs are affected, death is likely 
to follow.
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Iron enters the body when nutrients are taken in, or
absorbed, by your small intestine following digestion.
An overload of iron is caused by an increase in the
absorption of iron from food.

About two thirds of the iron absorbed is incorporated
into haemoglobin itself. Most of the rest is stored in
your liver, with smaller amounts distributed to other
organs and body tissue. Normally you should have
around three to four grams (g) of iron in your body. 

Iron storage is thought to be an evolutionary survival
mechanism. When the body loses a large amount of
blood, it replaces the lost blood cells more quickly than it
can take on enough dietary iron to make haemoglobin.
Over time, the body developed the ability to absorb and
store extra iron in case it was required. Today, blood
transfusions and infusion of iron intravenously can
provide iron rapidly in a medical emergency.

When red blood cells die, the iron in the haemoglobin
is rapidly released to make new haemoglobin and any
excess returns to storage. Only small amounts of iron –
around a milligram (mg) – are lost from the body each
day, mostly in cells from the gut. Your body has no
natural mechanism for getting rid of unwanted iron
once it has been absorbed.

People with haemochromatosis absorb at least twice
as much iron as normal. When more than five grams of
iron has been absorbed, it will start to become
deposited around the body. An excessive amount of
iron can mean 20g or more.

The poisonous (toxic) effects of this extra iron mean
that haemochromatosis is a potentially lethal
condition, but it can be treated effectively if diagnosed
early enough. 
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from the British Isles and Ireland. The most
common form probably originated in a single
individual in Europe at the end of the last ice age
and spread as people moved into Northern and
Western Europe. 

It is more likely to occur in men than in women
because women lose iron each month 
through menstruation.

In the UK the genetic condition is found in about
one in 200 people. However, only about one
person in 5000 people is ever diagnosed with
haemochromatosis. The fact that there are no
specific symptoms associated with
haemochromatosis supports the view of disease
specialists and related health organisations that it
is under-diagnosed by doctors and that the
disease prevalence is higher. 

Other types of haemochromatosis

There are at least five other identified forms of the
disease. These include neonatal and juvenile forms.

Neonatal haemochromatosis (NH) is a rare
condition that occurs while a baby is developing 
in the mother's womb. Toxic levels of iron
accumulate in the liver and in other parts of the
body. This is usually lethal to the baby before birth
or in the early stages of life, although drug
treatment and/or a liver transplant have helped
some babies to survive the disease. It is not
considered to be an inherited disorder. However,
the risk of a woman having another baby with NH
after her first is much higher.
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How is haemochromatosis
inherited?

Genetic haemochromatosis, as its name suggests,
runs in families and is now recognised as one of the
most common disorders of this type. 

The disorder is caused by a gene. This is a segment
of DNA containing the instructions for making up
your body. Genes are packaged in a sequence on
strands of DNA called chromosomes which are
found in the nucleus of your body cells. All of us
carry up to 30,000 individual genes.

All of your body cells should contain a gene
inherited from your mother and one from your father.
We generally carry the same genes as each other,
but around 1% of genes will differ between people.
These small differences are what contribute to each
person’s unique physical traits.

The HFE gene mutation

Genes are responsible for managing the
production of proteins that control the cells 
in your body.

The HFE gene contains instructions for producing
a protein that helps with the digestion of food by
managing the absorption of iron into your small
intestine. When functioning normally this
mechanism limits the amount of iron going into
your body from your diet. 
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To develop haemochromatosis that is linked to the
HFE gene, both copies of the gene must be
affected. For this reason it is known as a ‘recessive’
disorder, as opposed to a ‘dominant’ disorder
where only one gene is required.

In over 90% of people diagnosed with the disorder,
both genes have been found to be abnormal.

A person who has only one abnormal gene is
known as a ‘carrier’. They are not usually affected
but can pass on the gene to their own children. 
On average, half the eggs or half the sperm of a
carrier will contain the abnormal gene. 

A person who inherits the mutation from both
parents will carry the abnormal gene in all of their
eggs and sperm.  

mutation. It is thought to be much older and is
spread more widely throughout the world. In the
UK one in four people carry one copy of the HFE
gene with the H63D variant. They are not at risk
from iron overload.

In the UK about 90% of people with
haemochromatosis have two copies of the
C282Y mutation. About 5% have one copy of
each mutation (C282Y/H63D) and the remainder
have only one copy of the C282Y or H63D
variants or no copies. These people may have
other changes in the HFE gene or changes in
other genes causing iron overload.

Not all people with haemochromatosis will
therefore have typical gene mutations.
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What are the symptoms of
haemochromatosis?

Although haemochromatosis is inherited, the
build-up of iron in the body happens quite slowly
and symptoms do not usually appear until a
person is aged 30 or 40 years old. In women,
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Transferrin saturation (TS)
Transferrin is a protein that binds iron in the blood
serum and carries it around your body. This test
measures the level of iron in your blood against the
capacity of the blood iron binding protein (transferrin)
to bind it. This is known as the Total Iron Binding
Capacity or TIBC. 

The transferrin saturation (TS) is the concentration 
of serum iron divided by the TIBC expressed as a
percentage. A value over 55% in a man and over
50% in a woman may indicate an overload of iron. 
If this is the result you may be asked to provide
another sample after an overnight fast so that a
more accurate reading can be gained.

Serum ferritin (SF)
Ferritin is the protein that stores iron in the tissues.
Small amounts of ferritin are found in the blood
serum. As the amount of iron in your body
increases, so do the levels of ferritin in the serum.
Ferritin is measured in micrograms (mcg) per litre.
The upper limit is set at 300 for men and 200 for
women. Levels over this limit are seen as an
indication of haemochromatosis. Usually both
transferrin saturation and ferritin are measured 
when testing for haemochromatosis.

However, measurement of ferritin is not totally
reliable as iron levels may increase when the liver is
inflamed and can also increase in medical conditions
other than haemochromatosis. Additionally, your
ferritin levels may be within normal range during the
early stages of haemochromatosis. The TS may be
depressed in a patient who has inflammation (such
as arthritis) or an infection.
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Magnetic Resonance Imaging (MRI) is a special tube
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Treatment

Treatment of haemochromatosis is simply aimed at
removing iron from your body. As the body has no
natural method for getting rid of the extra iron, this
done by regular bleeding known as phlebotomy. 

Screening for haemochromatosis

Awareness of haemochromatosis among GPs is
still emerging and it is still often mistakenly
considered to be a rare disease.

Diagnosis is not easy because most symptoms
are non-specific, meaning that they are usually
caused by other conditions not related to
haemochromatosis. 

Symptoms can also take a long time to
develop. As they often occur after the age of 40
they can be mistaken for, or coincide with,
conditions that have a later onset such as
diabetes and heart disease. This can mean 
that people are not referred for the correct
diagnostic tests quickly enough.

In the UK the National Screening Committee has
yet to recommend national screening for
haemochromatosis despite the known benefit of
early detection. This is due to major uncertainty
about the chance of a person becoming ill as a
result of inheriting genetic haemochromatosis.

Without national screening, the possibility 
of carrying out blood iron tests to screen age
and ethnically-targeted people should be
examined urgently.
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transferrin saturation and serum ferritin levels (ideally
maintained at 50% and 50 mcg per litre respectively)
to assess when phlebotomy may be required. This is
known as ‘maintenance therapy’.

Who will be looking after me?
In hospital it is likely you will be treated either by 
a specialist in liver disease called a hepatologist, 
a specialist in digestive disorders called a
gastroenterologist, or a specialist in blood
disorders called a haematologist.

Where you may have other conditions or problems
caused by haemochromatosis, additional
specialists may be involved in your care. These
may include a cardiologist (heart), an
endocrinologist (glands) or rheumatologist (joints).

Can I return to normal?
Some of the symptoms of haemochromatosis will go
away and some will not. This is likely to depend on
the stage at which your disease has been diagnosed.

Generally, any conditions that existed before your
treatment for haemochromatosis was begun will
not improve.

An enlarged liver may reduce in size but if cirrhosis
has become advanced, improvement is unlikely. 
If you have cirrhosis, doctors may run blood tests
and imaging tests at regular intervals (usually every
six months). Having cirrhosis will put you at a
much higher risk of developing hepatocellular
carcinoma (HCC).

If this occurs, a liver transplant may be required.
This is usually only recommended if other
treatments are no longer helpful and your life is
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My treatment then consisted of weekly
venesections. This lasted for 18 months and finally
began to reduce my ferritin level. The weekly 
visits to hospital proved quite disruptive – an
understanding employer is to be welcomed.

Like most people, I was ignorant of genetic
haemochromatosis. So I joined the GH Society,
not only to gain knowledge but to meet other
haemochromatotics. I have found this to be very
beneficial. Unfortunately, for some
haemochromatotics, late diagnosis is to prove
fatal. But it makes me realise how very lucky I
have been and explains why no male member of
our family, other than my father, had ever reached
the age of 65.

Looking back, I had visited my GP and presented
classic symptoms such as arthritis, chest pain and
discomfort on my right side. Each was treated but
never connected.

Other symptoms, such as extreme tiredness and
mood swings, presented themselves before and
during treatment. This certainly tested
relationships. A supportive partner is essential. 

I do have sympathy with GPs as the condition
presents itself over an extended period. In many
ways, my brother has totally different symptoms to
my own. What I do question is, after 14 years,
why are my brother and I still the only
haemochromatotics in our respective surgeries? 
A national screening programme would help, but
the NHS appears reactive rather than proactive in
nature. As with all initiatives, cost is paramount.
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How can I control the iron in my diet?
There are two different forms of dietary iron,
known as haem and non-haem. Haem iron is
found in animal tissues while non-haem iron 
exists in plant or vegetable material.

The amount of iron you absorb from eating foods
made from various plant sources ranges from
around 1% up to 10%.

Absorption from animal food sources is much
higher, at between 10% and 20%.

You should avoid consumption of the following:
� vitamins or multivitamin supplements that

contain iron 

� Vitamin C in pill form as this increases
absorption of non-haem iron. Vitamin C from
fruit and vegetables does not need to be
avoided

� breakfast cereals that are ‘fortified’ with iron

� shellfish such as oysters, mussels and clams as
these contain a bacteria that may be fatal 
to people with iron overload.

Because of the increased absorption from animal
foods you may wish to cut down on eating red
meat. Offal (organs such as heart, liver, kidneys
etc.) in particular is very iron-rich.

There are certain substances that should be
included in your diet:
� calcium, as found in dairy foods, limits 

the absorption of haem iron (it is therefore
helpful to consume dairy foods when you 
are eating meat)
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Useful words

Absorption – process by which nutrient substances
are taken in and processed by the small intestine
before being moved into the blood stream to be
used around your body.

ALT – alanine aminotransferase, a liver enzyme that
enters the blood following liver damage. An increase
in ALT levels, as measured in liver function tests, may
indicate the presence of liver disease.

Amino acids – the compounds that make up
proteins. Proteins in the human body are made of 20
different amino acids that are either manufactured by
the body or absorbed from your diet.

Anaemia – a condition in which you have less than
the normal amount of red blood cells or
haemoglobin in your blood.

AST – aspartate aminotransferase, a liver enzyme
but less specific to the liver than ALT (see above). 
A raised AST level may follow a heart attack,
for example.

Base sequence – the order of the chemical units
known as ‘nucleotide bases’ (adenine, thymine,
cytosine and guanine) in DNA that forms the genetic
code. The sequence of the bases will determine
what protein is produced.

Cell – the most basic and smallest functioning unit
or ‘building block’ of living things. Your body is made
up of cells, each with its own unique functions and
features.  Within the outer skin (membrane) of each
cell is a central compartment known as the cell
‘nucleus’ that contains your genetic material.
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Free radical – an unstable molecule created from
the metabolism of oxygen in your body. Free radicals
belong to a group known as ‘reactive oxygen
species’. Although a by-product of normal cell
function, when too many are generated they can
become toxic and lead to cell damage.

Gene – a segment of a chromosome (or unit of
DNA) that carries the instructions or code for making
a specific protein or set of proteins responsible for, or
contributing to, a specific physical trait or action.

Genotype – the genetic makeup encoded in 
your DNA.

Haemoglobin – an iron-containing protein
(metalloprotein) contained in the red blood cells.
Haemoglobin is responsible for transporting oxygen
from the lungs to the rest of your body. It is also the
pigment that provides the colour of red blood cells.

Hepatocyte – a liver cell.

Inflammation – the first response of the immune
system to infection, commonly characterised by
heat, swelling, pain and tenderness.

Molecule – the smallest component of a substance
able to show the typical chemical properties of that
substance. Molecules are made up of atoms that are
held together by chemical bonds and make up all
living and non-living things. 

Mutation – an occurrence where a gene undergoes
a change or variation in the base sequence of its
DNA. Some mutations result in the gene no longer
coding for the correct protein, or producing a
reduced amount of the protein.
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There are a number of other useful organisations 
that you may find helpful – the contact details of 
these can be found on our website.
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Please return this form to: 
Freepost RTTY-TBUK-HXAZ, British Liver trust, 
6 Dean Park Crescent, Bournemouth BH1 1HL
Tel: 01425 481320 
Email: info@britishlivertrust.org.uk
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