
Thalassaemia 
 
Thalassaemia is an inherited condition affecting the blood.  
 
There are different types, which vary from a mild condition with no symptoms, to a serious or life-
threatening condition. For the more severe forms of thalassaemia, modern treatment gives a 
good outlook, but lifelong monitoring and treatment are needed. Good treatment is important to 
prevent complications developing. Thalassaemia is most common in people whose family origins 
are Mediterranean or Asian. It can be diagnosed from a blood test. Pregnant women and couples 
planning a family are advised to have a test for thalassaemia, because early diagnosis can be 
helpful. In England, all pregnant women and newborn babies are now offered a thalassaemia 
test, but you can ask for a test before you become pregnant. 
  

What is thalassaemia? 

Thalassaemia is a genetic (inherited) condition affecting the blood. There are different types of 
thalassaemia. Depending which type you have, thalassaemia may cause no illness at all, or may 
be a serious lifelong condition requiring treatment. 
 

What causes thalassaemia? 

The cause is a genetic change, involving the genes which tell the body how to make an important 
chemical called 'haemoglobin'. Haemoglobin is the chemical which carries oxygen in the blood - 
it is the one which gives blood its red colour. Haemoglobin is located in cells called 'red blood 
cells' which are part of the blood. 
 
Haemoglobin is made out of different parts. The main parts are called 'alpha chains' and 'beta 
chains' which are put together to make the haemoglobin molecule. In thalassaemia, part of the 
haemoglobin is faulty - usually either the alpha chains or the beta chains. This means that some 
of the haemoglobin does not work properly. As a result, there is not enough normal haemoglobin 
and the red blood cells break down easily. This makes the person 'anaemic' (lacking in 
haemoglobin), with various symptoms. Meanwhile, the body tries to make more haemoglobin and 
more red blood cells. So, the blood system goes into 'overproduction' mode which can cause 
more symptoms and complications. 
 
Depending on the type of thalassaemia, the amount of abnormal haemoglobin varies. It can be 
most of the body's haemoglobin, or only a small proportion. This is mainly what determines how 
severe the thalassaemia is. There are also other individual factors involved. So, two people with 
the same type of thalassaemia may have a different severity of illness from the same condition. 
 

What are the different types of thalassaemia? 

 
The main types of thalassaemia are called alpha thalassaemia and beta thalassaemia. (The 
alpha and beta refer to which haemoglobin gene is affected, and which of the haemoglobin 
chains is faulty.) There are some rarer types too. 
 
Each type of thalassaemia (alpha and beta) is then classified into more types, according to how 
severe the condition is. This mainly depends on how many thalassaemia genes are involved. 
The mildest types are called thalassaemia trait (or thalassaemia minor). The more severe beta 
types are beta thalassaemia major (BTM) and beta thalassaemia intermedia (BTI). The more 
severe alpha forms are Hb Barts (very severe) and Hb H disease (moderate). These are 



explained below. There are also some rarer types of thalassaemia such as delta beta 
thalassaemia, or combinations of a beta thalassaemia gene with another abnormal haemoglobin 
gene such as HbE. 
 

Thalassaemia trait (thalassaemia minor) 

 
This means that you carry a thalassaemia gene, but can still make enough normal haemoglobin. 
So, you will not have any symptoms or problems from the thalassaemia. You will not know you 
have it unless you have a special blood test.  
 
However, it can be useful to know your diagnosis because: 
 
• Some types of thalassaemia trait give you a very mild type of anaemia, where your red 
blood cells are smaller and paler than usual (described in laboratory reports as 'microcytic and 
hypochromic'). This can be mistaken for iron deficiency.  
 
• Your children can inherit the gene. By itself this is not a problem. However, if your partner 
also has a similar gene, your children might get a double dose of the abnormal haemoglobin 
gene and could inherit a severe form of thalassaemia. It is possible to arrange tests for parents 
or for an unborn baby, to see whether the baby could be affected.  
 

There are three types of thalassaemia trait: 

• Alpha plus thalassaemia trait. This means that you have one missing alpha haemoglobin 
gene. (Normally there are four of these genes.) This trait can ONLY cause a problem if your 
partner has alpha zero thalassaemia trait - in which case your children might inherit Hb H 
disease (explained below). Apart from that situation, it will not affect you or your children.  
• Alpha zero thalassaemia trait. This means you have two missing alpha haemoglobin 
genes (out of the normal four alpha genes). It will not make you ill, but if your partner also has 
alpha zero thalassaemia trait, your children might inherit a severe condition called Hb Barts 
(explained below). Or, if your partner has alpha plus thalassaemia trait, then your children might 
inherit Hb H disease (see below).  
• Beta thalassaemia trait. This means you have one abnormal beta haemoglobin gene 
(out of the normal two beta genes). It will not make you ill. But, if your partner also has beta 
thalassaemia trait, then your children could inherit BTM or BTI (see below). Beta thalassaemia 
trait can also interact with other abnormal haemoglobin genes which are not thalassaemias. For 
example, if your partner has a gene for sickle cell anaemia then your children might inherit a 
serious condition called sickle cell/beta thalassaemia (see below).  
 

Beta Thalassaemia Major -  BTM 

A person with BTM has two beta thalassaemia genes. Most of their haemoglobin is abnormal 
and does not work. This causes severe anaemia starting around the age of 4-6 months. Before 
that, the baby is not affected. This is because until age 3-6 months the baby makes a different 
type of haemoglobin, called fetal haemoglobin, which is not affected by the thalassaemia gene. 
With BTM, you need regular blood transfusions, plus other treatment to prevent complications. 
 

Beta Thalassaemia Intermedia -  BTI 



As the name suggests, this type is less severe than BTM. You have two beta thalassaemia 
genes but can make some haemoglobin which works reasonably well. This may be because your 
particular combination of thalassaemia genes is (in effect) less severe, or because of some other 
protective factor. Although less severe than thalassaemia major, thalassaemia intermedia does 
need regular monitoring for life and often needs some treatment to prevent complications. 
 

Sickle cell/beta thalassaemia 

 
This can occur if one parent has a beta thalassaemia gene, and the other parent carries a gene 
for a different haemoglobin disorder called sickle cell anaemia. If their child inherits one of each 
gene, the combination is called sickle cell/beta thalassaemia - also called 'sickle cell disease'. 
This condition behaves like sickle cell anaemia (not like thalassaemia) and is treated in the same 
way as sickle cell anaemia.  
 

Hb H disease 

This is a type of alpha thalassaemia. It is due to having three missing alpha haemoglobin genes 
(normally each person has four of these genes). This can happen if one parent has alpha plus 
thalassaemia and the other has alpha zero thalassaemia. It usually causes a mild but persistent 
anaemia. Sometimes Hb H causes more symptoms and is similar to BTI (explained below). 
Some people with Hb H disease need blood transfusions. 
 

Hb Barts 

This is the most severe form of thalassaemia, where all the alpha haemoglobin genes are 
abnormal or missing. It occurs if a baby inherits two alpha zero thalassaemia genes. In this 
condition, no normal haemoglobin can be made, even before birth. It is the most serious form of 
thalassaemia - so serious that the baby will usually die in the womb from severe anaemia. There 
have been rare cases where the baby was saved by blood transfusions being given in the womb, 
and then continuing the transfusions after birth. 
 

How is thalassaemia inherited? 

A child inherits haemoglobin genes from both parents. For example, if both parents have beta 
thalassaemia trait, there is: a 1 in 4 chance of the child having normal haemoglobin genes; a 1 in 
2 chance of the child having beta thalassaemia trait; and a 1 in 4 chance the child will have BTM 
or BTI. 
  

Who gets thalassaemia? 

Anyone may carry a thalassaemia gene. On average, 3 in 100 of the world's population have a 
thalassaemia gene (and therefore have a thalassaemia trait). The chance of having a 
thalassaemia gene varies, depending on your family origin. Thalassaemia is more common in 
people whose origins are Mediterranean, Asian or African. 
 
For example, beta thalassaemia genes are carried by: 1 in 7 Greek Cypriots, 1 in 12 Turks, 1 in 
20 Asians, 1 in 20-50 Africans/Afro-Caribbeans (depending on which part of Africa your family 
comes from) and 1 in 1,000 English of North European origin. 
 

How is thalassaemia diagnosed? 



 
The diagnosis is made by a blood test. The blood sample is analysed to see what type of 
haemoglobin is present in the blood. 
 
In some cases, extra tests such as DNA (genetic) tests are needed to diagnose the exact type of 
thalassaemia. It may help to test other family members where possible. 
 
Thalassaemia trait may be suspected from the results of an ordinary blood test called a 'full blood 
count'. If the result shows red blood cells that are smaller and paler than usual, this may be due 
to iron deficiency or to thalassaemia trait. 
 

Tests for pregnant women 

 
Policies for screening pregnant women and babies vary throughout the UK - see the 'Sickle Cell 
& Thalassaemia screening across the UK' link, below. If the result shows that you carry a 
thalassaemia gene, then a test is also offered to the baby's father (if possible). The results of 
both parents' tests will help to decide whether your baby could be affected by thalassaemia. The 
results will be explained to you. 
 
If there is a chance that the baby could be affected, you will be offered counselling to discuss 
whether you would like to have a further test for the unborn baby (a prenatal test). This test finds 
out whether the unborn baby actually has thalassaemia - and which type. You will be given 
information about how this could affect the baby. If the baby has a severe form of thalassaemia, 
you will be offered counselling to discuss whether you want to continue with the pregnancy. 
 
When is the best time to have a test? If you are pregnant, the best time to have a thalassaemia 
blood test for yourself is before you are 10 weeks pregnant. This allows more time to test your 
partner or your baby, if needed. You can ask your doctor for a test early in pregnancy, if it is not 
already offered to you at that time. However, tests can still be done at a later stage. 
 
A prenatal test (on the unborn baby) can be done from 10 weeks of pregnancy onwards, 
depending on the type of test used. The usual tests offered are chorionic villus sampling (CVS) 
or amniocentesis. 
 

Should I and my partner have a thalassaemia test before starting a family? 

 
Women or couples may want to have tests for thalassaemia before starting a family, especially if 
their family origins make thalassaemia more likely. The UK Thalassaemia Society and many 
health professionals encourage awareness of thalassaemia and early testing. The test can be 
arranged by your doctor. 
 
The advantage of having tests before you become pregnant, is that you will know whether or not 
there is a possibility that your baby could inherit a severe form of thalassaemia. This may be 
helpful when making decisions about pregnancy. For example, you may want to have a prenatal 
test during pregnancy if there is a risk of a severe condition for the baby. 
 

Tests for newborn babies 

 



In the UK, all newborn babies are offered a 'bloodspot test' at 5-8 days after birth. This tests for a 
number of medical conditions, which are considered important because early treatment makes a 
difference. The test is done by taking a small spot of blood from the baby's heel. 
 
In England, the bloodspot test now includes testing for thalassaemia and other haemoglobin 
disorders such as sickle cell disease. Policies for screening newborn babies vary throughout the 
UK - see the 'Sickle Cell & Thalassaemia screening across the UK' link, below. 
 
The bloodspot test will diagnose most types of thalassaemia. You will be given the results about 
six weeks later. If the baby has thalassaemia trait, no action or treatment is needed. If the baby 
has a more severe type of thalassaemia which needs treatment, the result will be explained. You 
will be given a clinic appointment so that the diagnosis can be checked, and treatment can be 
started if necessary. 
 

More about beta thalassaemia 

 
The rest of this leaflet explains more about beta thalassaemia major (BTM) and beta 
thalassaemia intermedia (BTI). These are the more common types of thalassaemia needing 
treatment. 
 

Beta thalassaemia major - BTM 

 

What are the symptoms of BTM? 

 
Ideally, BTM will be diagnosed and treated early in order to prevent symptoms and reduce 
complications. So with good care, there may be few symptoms. 
 
If untreated, symptoms of BTM start at around age 4-6 months.  
 
Symptoms come on gradually and are: 
 
• Symptoms of anaemia - the baby may be pale, lethargic, not feeding or growing well, and 
prone to infections.  
 
• Bone symptoms - the body tries to produce more red blood cells. This is a natural 
reaction to anaemia. However, it does not help  
thalassaemia much because most of the haemoglobin that is produced is abnormal. The result is 
over-expansion of the bone marrow, which is the body's blood cell factory. This affects bone 
growth including the face and jaw bones, making the forehead and upper jaw very prominent.  
 
• Without treatment, symptoms of BTM get gradually worse. Untreated, children with BTM 
usually die from infection or heart failure in childhood.  
 

Can thalassaemia be cured? 

A possible cure is a 'stem cell transplant'. This means either a bone marrow transplant, or a cord 
blood transplant. These treatments take normal blood-making cells from a donor, and give them 
to the person with thalassaemia. If the transplant is successful, these cells last for life and make 



normal haemoglobin - a lifelong cure. However, a stem cell transplant is not suitable for 
everyone. You need a suitable donor, and there are some serious risks involved. More 
information about stem cell transplant is on the UK Thalassaemia Society website - see 'Further 
information and help', below. 
 
UK guidelines recommend that all BTM patients have the opportunity to discuss stem cell 
transplantation with a specialist. 
 

How is BTM treated? 

 
There are two main treatments: blood transfusions and chelation treatment. 
 
Blood transfusions are started if you (or your child) have anaemia plus other symptoms, such as 
poor growth, not feeding well or other problems. If you only have anaemia and are otherwise 
doing well, your doctor may advise just monitoring the situation for a time. This is because some 
people thought to have BTM turn out to have the milder condition of BTI, and may not need 
transfusions. 
 
Blood transfusions give normal red blood cells to the person with BTM. This corrects the 
anaemia for a while, which improves health and helps children to grow normally. However, the 
red blood cells have a limited lifespan. So, transfusions normally have to be repeated every 3-4 
weeks. 
 
Chelation treatment is important, to remove iron from the body. With thalassaemia, the body gets 
overloaded with iron. This is partly from blood transfusions, and also because the thalassaemia 
itself makes the body absorb more iron from food. If the excess iron is not removed, it can 
damage internal organs and cause complications. Chelation helps the body get rid of excess 
iron. This treatment is really important for preventing complications. 
 
There are different forms of chelation: deferiprone (Ferriprox®) and deferasirox (Exjade®),which 
are taken by mouth; however, desferrioxamine (Desferal®) is given via an infusion (a 'drip') 
inserted under the skin. Each form of chelation has its pros and cons, and sometimes 
combinations are used. Your doctor can discuss the options and help to decide which is most 
suited to you. Chelation is usually started within a year or two after starting transfusions. 
 
Treatment for BTM should ideally be given by a specialist team who have experience in treating 
thalassaemia. If this is difficult because of where you live, then a specialist should advise the 
doctors who are treating you, and you should be seen by a specialist at least once a year. 
Regular reviews and check-ups are really important, to ensure that your treatment matches your 
needs, to check for side-effects and to prevent complications. 
 
A healthy lifestyle is also advised for thalassaemia. Avoid smoking and excess alcohol. Good 
nutrition and regular exercise can help (there is a leaflet about nutrition on the UK Thalassaemia 
Society website). You may need extra vitamins, such as folic acid, vitamin D and zinc. 
 
 
 

What are the possible complications of BTM, and how are they prevented or 
treated? 

Complications of anaemia and transfusions Untreated anaemia can affect growth and bone 
development because the bone marrow expands to try to make more blood cells. Anaemia can 
also cause an enlarged spleen (the spleen is an organ in the tummy which is part of the immune 

http://www.ukts.org/living-with-thalassaemia/thal-life/diet-exercise.html
http://www.ukts.org/living-with-thalassaemia/thal-life/diet-exercise.html


system). A large spleen can make anaemia worse, so you may need an operation to remove the 
spleen. If your spleen is removed, you will need extra immunisations and daily penicillin, to 
protect against certain infections (pneumococcal infection and meningitis). 
 
Transfusions can cause blood reactions. These are less likely if the blood is very carefully 
matched to be as close as possible to your blood type. Infections such as hepatitis B and C can 
be transmitted by transfusion. This is less likely in the UK and countries where donor blood is 
tested for infections. Hepatitis B immunisation is also recommended. 
 
Complications of iron overload. Before chelation treatment, iron overload was a major problem 
for people with BTM. Chelation has reduced the complications of iron overload, but they can still 
occur. So, you will need regular monitoring to check iron levels and possible complications. 
 
Iron overload can damage various organs in the body - for example, the heart, liver, hormone 
glands, pancreas (causing diabetes) and bones. So you will need regular blood tests and scans 
to check the function of these organs. For children, growth and development are also monitored. 
If some organs are affected by iron overload, you may need increased chelation treatment or 
other treatments. If the hormone glands are affected, replacement hormones can be taken.  
 
Complications of chelation. Chelation treatments have various possible side-effects. The side-
effects may involve the blood, liver, kidneys, vision, hearing, and bones. So, if you are having 
chelation, you will need regular blood and urine tests, plus checks for eyes, hearing and a child's 
growth. If you get side-effects with chelation, the dose may need adjusting, or you may need a 
different chelator.  
 
Infections. People with BTM can be more prone to serious bacterial infections (for various 
reasons). So, get medical advice quickly if you feel more unwell than usual, or if you have 
symptoms of infection such as a fever. Certain types of infection (from species of bacteria called 
Yersinia and Klebsiella) are more common than usual, due to iron overload or chelation 
treatment. Yersinia causes abdominal (tummy) pain, diarrhoea and fever. Sometimes, this can 
mimic appendicitis. Klebsiella causes fever and severe illness. So get medical advice urgently if 
you have these symptoms. Tell doctors and nurses about your thalassaemia and the treatment 
you are taking. Non-specialist doctors should also contact your thalassaemia specialist for advice 
if you are unwell. 
 
Bone problems With BTM, bone problems can occur, due to the thalassaemia itself or from 
chelation treatment. Also, osteoporosis (thinning of bones) can occur at a younger age than 
usual. So, your growth (if a child) and bone health will need checking. A good intake of vitamin D 
and calcium helps to prevent osteoporosis. Various medications can help to treat osteoporosis. If 
your bones are severely affected, you may need specialist advice. 
 
What is the outlook for BTM? 
Untreated, BTM is a severe illness with worsening anaemia, infections and heart failure. Without 
treatment, this usually leads to death by the age of five years. With treatment, the outlook is good 
because anaemia and complications can be controlled by transfusions and chelation treatment. 
Nowadays, treatment of thalassaemia is usually successful, with patients living into adulthood 
and generally able to have careers, relationships and children. 
 
The long-term outlook depends on how well complications can be prevented, particularly the iron 
overload. Early deaths can still occur, and children sometimes develop complications such as 
poor growth. What makes the most difference to the outlook is good chelation treatment. Also, 
patients treated at specialist centres have had better outcomes. Specialist treatment is now 
recommended for all thalassaemia patients in the UK. 
 
The outlook will probably continue to improve, because of recent progress in chelation treatment. 
 



About beta thalassaemia intermedia - BTI 

 
BTI is like a milder form of BTM. The body can produce some functioning haemoglobin, but not 
as much as normal. So, you have a moderate level of anaemia, but the body can usually adjust 
to it without needing regular transfusions. You need to take an extra vitamin called folic acid, 
which helps the to body make blood cells. 
 
As with BTM, you will need regular check-ups and specialist advice, to monitor the anaemia and 
prevent complications. 
 
Blood transfusions may be needed sometimes. For example, during pregnancy, before surgery, 
or if you have an infection (some infections can make the anaemia worse); also, if there are 
symptoms of anaemia, such as poor growth. Some people get leg ulcers (due to anaemia), which 
can also be helped by transfusion. 
 
Because of the anaemia, your spleen may enlarge, and an operation to remove the spleen may 
help (as explained above for BTM). Another possible treatment for the anaemia is a medication 
called hydroxycarbamide (hydroxyurea). It may help some patients, but the benefits are uncertain 
and it can have serious side-effects. 
 
People with BTI can get iron overload, similar to patients with BTM, though it may be less severe. 
This can happen, even if you do not have transfusions, because the thalassaemia causes extra 
iron to be absorbed from food. As with BTM, chelation treatment is important to remove excess 
iron and to prevent complications. 
 
Other possible complications of BTI are: bone and growth problems (similar to BTM, because the 
bone marrow over-expands); swellings near the spine (which don't usually cause problems, but 
sometimes press on a nerve and need treatment); gallstones; your blood may be more prone to 
forming clots; and there can sometimes be a lung complication called pulmonary hypertensio 

 


