
Monash Health – Medical Therapy Unit: Information for new patients 

1 
 

Moorabbin Medical Therapy Unit 

     The Medical Therapy Unit is a whole of life service specialising in haemoglobinopathies. This 
is a state service for adults and paediatrics.  This unit is an outpatient and day patient service 
which operates Tuesday to Saturday. 

The primary objective of the unit is to provide specialist management, treatment and care for 
the haemoglobinopathy patient and to provide resources and education for medical, nursing 
and other health professionals. 

The day patient service treats patients with Thalassaemia, Sickle cell Disease and related 
haemoglobinopathies. The treatments required for these conditions include red blood cell 
transfusion, partial exchange and therapeutic red blood cell apheresis. 

Blood sampling is attended in the day patient service e.g. cross-matching 

The outpatient service provides specialist consultation for patients with Thalassaemia, Sickle 
cell Disease and related haemoglobinopathies this includes transfusion dependent patients and 
non-transfusion dependent patients. The outpatient service deals with newly diagnosed patient 
assessment and counselling. Additionally the unit provides genetic counselling for the 
population of South East Melbourne. 

 

Hours of Operation 

Monday- Friday 0700-1630 

Saturday 0700-1530 

 

Staffing 

Medical 

• Head of Unit- Haematology Consultant 

• Registrar 

• RMO 

Nursing 

• Thalassaemia Service Coordinator (NUM) 

• ANUM 

• Nursing Staff x4 

• Research Nurse 

Administration 

• Ward Clerk 

Allied Health 

• Genetics Counsellor 

• Social Worker 
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Haemoglobinopathies                                  

 

Haemoglobinopathies are a group of blood conditions affecting haemoglobin production. 
Haemoglobin is a protein in our red blood cells that carries oxygen around our bodies. Oxygen is 
needed for our cells to get energy from our food. People who don’t have enough haemoglobin are 
said to be anaemic. They may look pale, have shortness of breath and lack energy, tiring easily. 
Severe anaemia that is not treated can lead to delayed growth and development in children, and 
sometimes death.  

 

Haemoglobin 

Adult haemoglobin (HbA) is made up of three major parts:  

1. Alpha (α) globin  

2. beta (β) globin  

3. Haem, a molecule containing iron.  

 

 

 

If someone does not have enough of one of these three things they will not make enough 
haemoglobin and may be anaemic. The most common cause of anaemia is a lack of iron. This can 
usually be treated by giving that person iron, either by increasing the amount of food they eat that is 
rich in iron, such as red meat, or by giving iron tablets or injections. 

We do not get alpha and beta globin from our food. Alpha and beta globin are made by our body 
according to instructions called genes.  Genes normally come in pairs, and we inherit our genes from 
our parents, getting one of each type from each parent. A person normally has one pair of β-globin 
genes (2 in total) and two pairs of α-globin genes (4 in total). People with haemoglobinopathies have 
mistakes or changes (mutations) in one or more of their globin genes. People with thalassaemia 
have gene changes causing the gene to produce less or none of that type of globin, leading to 
anaemia. People with haemoglobin variants, like sickle cell (HbS) or HbE, have gene changes which 
produce a different type of haemoglobin that either functions differently or is less stable than 
normal haemoglobin. 

 

Treatments: 

The type of treatment required by a patient will depend on the symptoms they have and how 
anaemic they are. These may include: 

 Regular blood transfusions, every 3 to 4 weeks. Patients receiving regular blood transfusions 
need to take iron chelation medication to remove excess iron from their body that may 
cause serious, life-threatening damage, to the heart, liver and other body organs. 
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 Intermittent blood transfusions, given as required to patients with milder symptoms of 
anaemia. This often occurs during pregnancy or severe infections. Iron chelation therapy is 
not usually necessary if transfusions are only received occasionally. 

 Removal of spleen if enlargement occurs. 

 Medications that may increase the level of fetal haemoglobin in an adult. 

 No treatment, but regular review by clinical specialist to assess if any complications are 
arising 

 

Why are haemoglobinopathies so common? 
 
Although gene changes for haemoglobinopathies can be found in all human populations they are 
more common in people of Mediterranean, Middle Eastern, African origin, as well as people from 
India, Pakistan, Sri Lanka, Bangladesh and South East Asia. They are also common in people from 
Pacific Islands and New Zealand Maoris. This distribution overlaps areas of the world where the 
parasitic disease, malaria, is common. 
 
It is believed that being a carrier of a haemoglobinopathy may have some protective effect against 
malaria. Malarial parasites live inside red blood cells, but subtly disturb their normal function. People 
who are carriers of a haemoglobinopathy may be able to clear red blood cells more quickly, which 
may lead to early destruction of cells infected with the parasite and increased chance of survival for 
the carrier of the trait. Thus, being a carrier of a haemoglobinopathy may actually be an advantage 
in areas where malaria is common. 
 

Alpha (α) thalassaemia 

People with α thalassaemia have changes in one or more of their α-globin genes. 

Carriers of α-thalassaemia 

People with changes in one or two of their α-globin genes are said to be carriers of α thalassaemia. 
They still have 2 or 3 α-globin genes producing enough α-globin to normally keep them healthy.  

A person with one altered α-globin gene may have normal red blood cells, or ones that are slightly 
smaller or with less haemoglobin than normal. They are sometimes referred to as silent carriers of 
α-thalassaemia and do not normally have any ill health associated with their carrier status.  

A person with two altered α-globin genes will usually have smaller red blood cells than, with less 
haemoglobin, but enough to keep them healthy.  They are said to have α-thalassaemia trait or α-
thalassaemia minor.  

HbH Disease 

A person with three altered α-globin genes has HbH disease. They only have one functional α-globin 
gene, which may or may not produce sufficient haemoglobin to keep them healthy. Many people 
with HbH are only slightly anaemic and may not need regular blood transfusions during their life. 
However, it is important that they see a medical specialist at least once a year to assess whether any 
complications are arising. These complications may include enlargement of their spleen, gall stones 
and changes in their bone structure leading to osteoporosis. In addition, women should see our 
consultant haematologist or registrar during pregnancy as many women with mild HbH disease need 
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some blood transfusion during their pregnancy due to the increased demands for oxygen and 
haemoglobin from the baby. 

For some people with HbH disease, regular blood transfusions may be necessary as their single 
functioning α-globin gene does not produce enough α-globin to keep them healthy. For these 
people, regular transfusions can cause them to accumulate too much iron in their body. This can 
lead to serious, life threatening complications, thus they need to take medications to remove the 
iron to prevent these.  

Whether someone has a mild or more severe form of HbH disease depends on the type of gene 
changes they possess. For patients with HbH disease needing regular, life-long transfusions, the only 
available cure at present is a bone marrow transplant, preferably from an HLA compatible sibling. If 
you are interested in finding out more about this, talk to our registrar doctor. 

 

Reproductive risks for people with HbH disease 

As people with HbH disease have a 2-gene α-globin deletion on one chromosome and a single α-
globin gene change on the other, all of their children will be at least carriers of α-thalassaemia. 
There is a 1 in 2, or 50% chance that each child they have will inherit a 2-gene α-globin deletion from 
them and a 1 in 2, or 50% chance that each child they have will inherit a single α-globin gene change. 
Whether any of their children will have a severe form of α-thalassaemia will depend on whether or 
not their partner is also a carrier of α-thalassaemia. They should talk to our genetic counsellor, or 
see their GP, to arrange α-thalassaemia carrier testing via DNA studies, preferably before they have 
children, or as soon as they are aware of a pregnancy. DNA studies are important as some α-
thalassaemia gene changes do not lead to abnormal blood test results. 

 

Barts hydrops (or alpha thalassaemia major?) 

The most serious form of alpha thalassaemia is Bart hydrops fetalis. This occurs when a baby does 
not have any functioning α-globin genes.  As α-globin is also needed to make fetal haemoglobin 
(HbF) as well as adult haemoglobin (HbA), these pregnancies have serious health problems. A baby 
with Barts hypdrops will produce a different type of haemoglobin called Hb Bart, which cannot 
effectively carry oxygen around the body of the baby. Most babies with Barts hydrops are stillborn, 
or die soon after birth.  

Importantly, a woman carrying a pregnancy affected by Hb Bart syndrome is at an increased risk of 
serious, life threatening complications. We recommend strongly that any person with HbH disease 
or known to be a carrier of a 2-gene deletion for alpha thalassaemia have their partner tested. If 
they are at risk of having a child with Barts hydrops they need to see a genetic counsellor to discuss 
testing options and arrange testing. It is best if this occurs either before pregnancy, or early in the 
pregnancy, as soon as they know they are pregnant, but even if this risk is detected later in 
pregnancy, it is important that testing is done. 

 

Who is at risk of having a baby with α-thalassaemia? 

Alpha-thalassaemia can affect anyone but the gene changes for α-thalassaemia are common in 
people of Asian origin, as well as those of African, Middle Eastern and Mediterranean backgrounds.  

A couple is only at risk of having a child with a clinically significant form of α-thalassaemia (HbH 
disease or Barts hydrops) if both parents are carriers of one or more α-globin gene changes.  

If both parents are carriers, they have a 1 in 4 risk of having a child with α-thalassaemia. The severity 
of the disease will be determined in part by the type of gene changes inherited.  
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There are a number of options available to couples at risk of having a child with a severe form of 
alpha thalassaemia, such as HbH disease or Barts hydrops. If you are interested in knowing more 
about these options, please see our Genetic Counsellor.  
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Beta (β) thalassaemia 

People with β-thalassaemia have changes in one or both of their β-globin genes. 

If one of their β- globin genes is changed but the other is normal, they are said to be a carrier of β-
thalassaemia, or have β-thalassaemia minor. Carriers of β thalassaemia normally produce enough β-
globin to be healthy. Their red blood cells may be smaller than normal, or have less haemoglobin, 
but they usually have more of them to ensure enough oxygen gets to all parts of their body. 

If both copies of a person’s β- globin genes are changed, they have β-thalassaemia major. If neither 
copy works at all, they will not be able to make any adult haemoglobin (HbA) and will be severely 
anaemic. They will need to have blood transfusions regularly (every 3 to 4 weeks) from about 6 
months for the rest of their life to ensure they grow and develop normally and remain healthy. 
However, people who have regular transfusions accumulate too much iron in their body which can 
cause serious, life threatening complications; thus they need to take medications to remove this 
iron.  

For patients with β-thalassaemia major needing regular, life-long transfusions, the only available 
cure at present is a bone marrow transplant, preferably from an HLA compatible sibling. If you are 
interested in finding out more about this, please talk to our registrar doctor. 

As beta globin is not part of the haemoglobin made by a baby during pregnancy (HbF or fetal 
haemoglobin), a baby with beta thalassaemia major will develop normally during the pregnancy and 
for the first few months of life, until HbA becomes the major haemoglobin used by the body. This 
usually happens between 3 and 6 months of age. Women carrying a baby with β-thalassaemia major 
do not have an increased risk of maternal complications. 

Sometimes the changes in the beta globin genes do not stop them working all together; they just 
cause them to produce less β-globin than normal. Someone with two copies of this type of gene 
change (or one plus a change that stops the gene working altogether) may have β-thalassaemia 
intermedia. They will produce some β- globin so they may not need to be transfused regularly. 
However, they will always be mildly anaemic and should see a specialist doctor regularly (at least 
once a year) to assess whether any complications of their disease are arising. These complications 
can include enlargement of their spleen, gall stones and changes in their bone structure leading to 
osteoporosis.  

Who is at risk of having a baby with β-thalassaemia? 

β-thalassaemia can affect anyone but the genes for β-thalassaemia are common in people of 
Middle Eastern, Mediterranean, Indian and cub-continent and South-East Asian backgrounds. 

A couple is only at risk of having a child with β-thalassaemia 
major or intermedia if both parents are carriers of a β-
globin gene change. They may both be carriers of a β-
thalassaemia gene change, or one may be a carrier of β-
globin variant gene change, such as HbE, and the other a β-
thalassaemia gene change.  

If both parents are carriers they have a 1 in 4 risk of having 
a child with β-thalassaemia major or intermedia. The 
severity of the disease will be determined in part by the 
type of gene changes inherited. 

 

 
There are a number of options available to couples at risk of having a child with beta thalassaemia. If 
you are interested in knowing more about these options, please see our Genetic Counsellor.  
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Haemoglobin variants 

People with haemoglobin variants, like sickle cell disease or HbE, have gene changes which produce 
a different type of haemoglobin that either functions differently or is less stable than normal 
haemoglobin. 

Haemoglobin E 

Haemoglobin E (HbE) results from a single gene change in the β-globin gene. This produces a 
different type of haemoglobin that is less stable than normal adult haemoglobin (HbA). It also 

produces less globin than a normal β-globin gene so in some ways it acts a bit like a -thalassaemia 
gene change. 

Haemoglobin E is most common in people from Southeast Asia, including Thailand, Burma 
(Myanmar), Cambodia, Laos and Vietnam. It is believed to occur in 30 to 40% of people from these 
countries.  It is also quite common in North-East India, where up to 60% of people in some areas 
carry or have HbE. It is also found in people from China, the Philippines, Turkey, Nepal, Sri Lanka, 
Pakistan and other Asian countries.  

A person with one normal β-globin gene and one with an HbE change are called carriers of HbE. 
Carriers of HbE normally produce enough β-globin to be healthy.  

A person with two copies of an HbE gene change, one in each of their β-globin genes, has 
Haemoglobin E (HbEE).  They do not produce any normal adult haemoglobin. However, the 
haemoglobin they produce is usually sufficient to keep them healthy. People with HbEE typically 
have smaller red blood cells than normal, and they may experience symptoms of mild anaemia from 
time to time.  However, this anaemia is not usually clinically significant or requires treatment.  It is 
important that their doctor is aware they have HbEE in case they are diagnosed with anaemia. This is 
important because the doctor may want to prescribe iron to them when that may not be the cause 
of their anaemia. 

HbEE can be clinically severe when it is co-inherited with another haemoglobinopathy, HbH disease 
(alpha thalassaemia). People who have both HbH and HbEE are usually severely anaemic and require 
regular transfusions to develop normally and remain healthy. They also require medication to 
remove excess iron stored in their body due to the blood transfusions. The Clinical Genetics 
Laboratory conducts DNA studies on couples known to be carriers of HbE to see if they also carry 
alpha thalassaemia and may be at risk of having a baby with both HbH and HbEE disease. If you are 
not sure if this has been done for you, please speak to the genetic counsellor in the Medical Therapy 
Unit. 

 

HbE-β-thalassaemia 

 

While the HbE gene change is usually quite 
mild in its effect, it can cause severe anaemia 
in a child if their other beta globin gene is 
also altered to not produce any, or little, beta 
globin. A child with this genetic combination 
is said to have HbE-β-thalassaemia.  
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The severity of HbE-β-thalassaemia is quite variable, with some people having few, if any, symptoms 
of disease other than a moderate anaemia, whilst others are more severely anaemic and dependent 
on life-long blood transfusion. Even those with only moderate anaemia not requiring regular 
transfusion may still be at risk of complications over time, including iron overload and enlarged 
spleen. Hence it is recommended that even if they are asymptomatic, any person with HbE-β-
thalassaemia should be seen by a clinical specialist at least once per year. As it is not possible to 
predict which children with HbE-β-thalassaemia  will develop severe disease, it is important that 
they are seen regularly by our doctors, at least once every 3 months for the first few years of their 
life, to assess whether their disease will be severe or not and whether treatment will be necessary. 

 

 

 

Sickle cell disease 

Sickle cell disease is caused by a specific change in the β-globin gene. This causes the gene to 

produce a different type of -globin and haemoglobin S (HbS). HbS is able to carry oxygen around 
the body, but can also distort the red blood cells into a rigid sickle, or crescent shape.  

A person with one normal β-globin gene and one with an HbS gene change is said to be a carrier of 
sickle cell disease, or have sickle cell trait. They produce both HbA and HbS. They are usually well 
and do not have any symptoms of sickle cell disease. 

A person with two copies of the HbS gene change, one in each of their β-globin genes, will have 
sickle cell disease (SCD). A person with one copy of an HbS gene and one copy of a β-thalassaemia 
gene change will have sickle-β-thalassaemia and also have symptoms of SCD. If the β-thalassaemia 
gene change stops that gene functioning completely, their symptoms will be similar to that of 
someone with two copies of HbS (HbSS). If their β-thalassaemia gene change only causes that gene 
to produce less β-globin than normal, then their symptoms tend to be less severe.  

 

Symptoms of sickle cell disease 

Symptoms of SCD include anaemia, repeated infections and periodic episodes of often severe pain. 
These symptoms are due to the sickling of red blood cells. This causes them to break down 
prematurely, leading to anaemia, which if severe and left untreated can lead to delay in 
development and growth in children. The breakdown of the red blood cells may also cause yellowing 
of the eyes and skin, both signs of jaundice. Repeated sickling can also lead to a "sickle cell crisis" or 
"sickling crisis".  
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The onset of a sickling crisis is unpredictable and can occur at any time, but the following factors are 
known to increase the likelihood of one occurring:  

 Infection 

 Dehydration 

 Hypoxia (low oxygen supply) 

 Certain medications 

 Change of temperature or climate 

A crisis may involve one or a number of independent acute conditions occurring in patients with 
sickle cell disease. 

One of the most serious conditions associated with sickling are vaso-occlusive crises which can 
cause severe pain and life threatening complications, and usually require hospitalisation. When red 
blood cells sickle they become stiff and inflexible. They can then get stuck in small blood vessels 
(capillaries). When this occurs blood cannot get through to the tissues and organs supplied by these 
capillaries, leading to organ damage. This can lead to stroke if it occurs in the brain. If blockage 
occurs in the lungs this can lead to acute chest syndrome, which can be life threatening. Acute chest 
syndrome is usually precipitated by respiratory infection and treatment typically involves antibiotics, 
pain medication and transfusion. Sickling in the lungs can also cause pulmonary hypertension (high 
blood pressure in the lungs), which can lead to heart failure. Vaso-occlusion can also occur in other 
body organs, causing pain and other complications. The most common presentation of a sickling 
crisis is bone pain (usually arm or leg, but often back or abdominal). 

The severity of symptoms in different people is variable for reasons that are not fully understood, 
and two people from the same family who both have sickle cell disease may have very different 
levels of illness.  Thus it is important that all people known to have some form of SCD be seen for 
medical review at least once per year, even if asymptomatic. 
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Treatment for SCD 

Treatment depends on the symptoms. People with SCD need to have their HbS and haemoglobin 
levels closely monitored to assess what type of treatment necessary. 

 
In children, treatment can involve: 

o Blood transfusion with iron chelation 
o Red Cell exchange(apheresis) with iron chelation 
o Pain medication and antibiotics when needed 
o Hospitalisation for infections and sickling crises 

 
In adults, treatment can include: 

o Red cell  exchange (apheresis) with iron chelation 
o Medications to increase production of HbF (e.g. hydroxyurea) 
o Pain medication and antibiotics as indicated 
o Hospitalisation for sickling crises 

 

For patients with severe symptoms of SCD the only available cure at present is a bone marrow 
transplant, preferably from an HLA compatible sibling. If you are interested in finding out more 
about this, talk to our registrar doctor. 

(Hydroxyurea is not recommended for use in children at this time as its effect on growth, 
development and future futility has not been fully researched to date.) 

 

Who is at risk of having a baby with sickle cell disease? 

SCD is one of the most common genetic conditions in the world, affecting millions of people. The 
gene change for SCD is common in people of African, Middle Eastern, Southern European, Indian, 
Pakistani and Caribbean origin. It is also commonly found in Spanish speaking regions of South 
Central America. 
 

A couple is only at risk of having a child with sickle cell 
disease if both parents are carriers of an HbS β-globin gene 
change. They will have a 1 in 4 risk of having a baby with 
SCD. 

 

A couple where one is a carrier of and HbS β-globin gene 
change and the other is a carrier of a β-thalassaemia gene 
change will have a 1 in 4 risk of having a baby with sickle-β-
thalassaemia. The severity of symptoms will depend on the 
type of β-thalassaemia gene change they have. 

 
There are a number of options available to couples at risk of having a child with sickle cell disease.  
If you are interested in knowing more about these options, please see the Genetic Counsellor.  
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Genetic Counselling  
 
Being told that you or your child has a genetic condition, or is at risk of having a serious genetic 
condition, can be an anxious time. A genetic counsellor is trained to help an individual or family who 
has a genetic condition in their family understand what that condition is and how it is passed on. 
They also provide supportive counselling to help families and individuals better adjust to this 
diagnosis. They can also assist individuals and couples make decisions regarding future pregnancies 
and testing, and arrange testing if requested.  
 
The Medical Therapy Unit has a genetic counsellor who can: 

 provide information about thalassaemia or sickle cell disease and how it is passed on to 
patients and their families following diagnosis of a haemoglobinopathy; 

 in conjunction with our MTU consultant, assess the risk of severe disease to children of a 
person or a couple who are  carriers of a haemoglobinopathy, including arranging any 
additional testing to accurately assess this risk; 

 discuss testing options available to a woman or couple at risk of having a child with severe 
disease and assistance in decision making regarding current or future pregnancies; 

 arrange prenatal testing for women or couples at risk of having a child with severe disease, if 
this is something they decide is right for them. 

 
The MTU genetic counsellor works on Tuesday, Wednesday and Thursday and is available to see 
transfused patients and their families in the mornings and outpatients in the afternoon on these 
days. Please see our ward clerk if you would like to arrange a time to see the counsellor. 
 
 

Carrier screening for haemoglobinopathies 
 
Carrier screening for haemoglobinopathies in a woman, and her partner if she is found to be a 
carrier, is used to assess if a couple are at risk of having a baby with a severe haemoglobinopathy.  It 
will not necessarily detect all couples at risk of having a clinically significant haemoglobinopathy, but 
should detect most, if not all, of those at risk of having severe disease. 
 
All women should be offered carrier screening for haemoglobinopathies. It is best done prior to 
pregnancy, but if not already done, as early as possible in pregnancy. Carrier screening in both 
members of a couple is highly recommended if they are from a high-risk population group, including 
those of Mediterranean, Middle Eastern, African, Asian, Indian or Pacific Islander backgrounds.  This 
screening is available through any GP and involves a simple blood test.  
 

Options for couples at risk of having a baby with a severe 
haemoglobinopathy. 
 
There are a number of options available to couples at risk of having a child with a severe 
haemolgobinopathy. These include: 

a) not having children 
b) adoption 
c) donor egg, sperm or embryos 
d) having a natural pregnancy and 
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a. not having any testing 
b. testing the baby at birth, usually by testing blood taken from the umbilical cord at 

delivery, as this contains the same DNA/genes as the baby 
c. testing the pregnancy via CVS (chorionic villus sampling) or amniocentesis. This 

involves taking a sample of either the placenta, or fluid surrounding the baby, both 
of which contain the same DNA as the baby. These procedures both carry a small 
risk of miscarriage, so it is important for each couple to consider carefully the risks 
and benefits of testing when deciding if they want to have this. This testing will tell a 
couple for sure whether their baby will have the disease, and also if they are a 
carrier. They will also be given information on the baby’s chromosomes, and they 
can find out the sex of the baby for sure if that is something they would like to know.  

e) using IVF technology to avoid having a child with that condition 

If you are interested in knowing more about these options, please see our Genetic Counsellor.  

Glossary 
 
Alpha-globin 
A protein encoded by two pairs of gene (four in total) that forms part of HbA and fetal haemoglobin. 
 
Alpha thalassaemia 
An inherited red blood cell disorder where production of alpha globin is disrupted or reduced, 
leading to anaemia and an excess of beta globin molecules. 
 
Alpha thalassaemia minor 
A person with alpha thalassaemia has either one or two of their alpha globin genes deleted or 
changed. They are a carrier of alpha thalassaemia. 
 
Anaemia 
A condition arising from a deficiency of haemoglobin or red blood cells in the blood.  
 
Amniocentesis 
A procedure conducted during pregnancy to test the baby for abnormalities, including genetic 
conditions such as thalassaemia.  Amniotic fluid is sampled using a hollow needle inserted into the 
uterus. 
 
Autosomal recessive 
An autosomal recessive disorder is one in which an individual has to have two copies of an abnormal 
gene for the disorder to develop. 
 
Beta-globin 
A protein encoded by one pair of genes (two in total) that forms part of HbA, the main haemoglobin 
active after birth. 
 
Beta thalassaemia 
An inherited red blood cell disorder where production of beta globin is disrupted or reduce, leading 
to anaemia and an excess of alpha globin molecules. 
 
Beta thalassaemia minor 
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A person with beta thalassaemia has one a gene change in one copy of their beta globin genes. The 
other is normal. They are a carrier of beta thalassaemia. 
 
Blood transfusion 
A blood transfusion is a safe, common procedure in which blood is given to you through an 
intravenous (IV) line in one of your blood vessels. 
 
Bone marrow transplant 
A procedure in which bone marrow that is diseased or damaged is replaced with healthy bone 
marrow. 
 
Carrier  
A carrier is an individual who carries and is capable of passing on a genetic mutation associated with 
a disease and may or may not display disease symptoms. 
 
 
Carrier testing  
A type of genetic testing performed on people who display no symptoms for a genetic disorder but 
may be at risk for passing it on to their children. 
 
Chromosome 
A long, stringy aggregate of genes that carries heredity information (DNA) and is formed from 
condensed chromatin. 
 
CVS (Chorionic Villus Sampling) 
A prenatal test in which a sample of chorionic villi is removed from the placenta for testing. 
 
FBE 
Full Blood Examination which looks at the total amount of haemoglobin in the blood, as well as 
looking at the different types of blood cells. It includes, MCV (mean corpuscular volume, which is 
effectively the size of the red blood cells), MCH (mean corpuscular haemoglobin, which is the 
amount of Hb in each red blood cell), which are both reduced when someone is anaemic, and often 
reduced when someone is a carrier of a thalassaemia. 
 
Gene  
A unit of heredity which is transferred from a parent to its offspring. It is held to determine some 
characteristic of the offspring. 
 
Genetic counselling 
The giving of advice to prospective parents that may be concerning the risks of genetic disorders in a 
future child. 
 
Haem 
The component of haemoglobin responsible for binding oxygen, consists of an iron ion that binds 
oxygen and a porphyrin ring that binds the globin molecules 
 
Haemoglobin 
The iron containing protein in red blood cells that carries oxygen to cells throughout the body. 
 
Haemoglobin C (HbC) 



Monash Health – Medical Therapy Unit: Information for new patients 

14 
 

HbC is an abnormal variant of haemoglobin A, produced when there is a specific change in the beta 
globin gene. It can cause sickle cell disease in individuals if co-inherited with HbS. 
 
Haemoglobin E (HbE) 
HbE is a variant haemoglobin resulting from a single change in the beta globin gene. This gene 
change alters the 26th amino acid in the beta globin chain. This leads to a reduction in the normal 
amount of beta globin produced, as well as small amounts of the abnormal HbE. 
 
Haemoglobin S (HbS) 
HbS is an abnormal haemoglobin A variant that occurs in the red blood cells in people with sickle cell 
anaemia and sickle cell trait. It is caused by a single change in the beta globin gene that results in the 
6th amino acid of the beta globin chain (glutamine) being replaced by another amino acid (valine). 
 
Haemoglobin electrophoresis 
A haemoglobin electrophoresis test measures the different types of haemoglobin in the 
bloodstream. 
 
HbF Fetal haemoglobin 
A form of haemoglobin active before birth an in the newborn period. It consists of 2 alpha globin 
sub-units, 2 gamma globin sub-units, each with an iron-containing molecule called haem.  
 
Haemoglobin A (HbA ) 
A form of haemoglobin produced after birth and active throughout the remainder life. It consists of 2 
alpha globin sub-units, 2 beta globin sub-units, each with an iron-containing molecule called haem.  
 
Haemoglobin A2 (HbA2) 

A normal haemoglobin variant that consists of 2 alpha globin sub-units and 2 delta globin sub-units, 
each with an iron-containing molecule called haem. It is usually present in small amounts (less than 
3.3%). HbA2 may be increased in people who are carriers of beta thalassaemia. 
 
HLA 
Human Leukocyte Antigen (HLA) is a protein found on most cells in your body and is used to match 
you with a donor for your bone marrow transplant. The best transplant outcome happens when a 
patient’s HLA and the donor’s HLA closely match. 
 
 
Iron chelation therapy 
The removal of excess iron from the body with a certain drug. 
 
Osteoporosis 
A medical condition in which the bones become brittle and fragile from loss of tissue. 
 
Sickle cell disease 
Sickle cell disease is an inherited disorder of the haemoglobin in blood. A mutated form of 
haemoglobin distorts the red blood cells into a crescent shape at low oxygen levels.  
 
Sickle cell trait 
The condition in which a person has only one copy of the gene for sickle cell (and is called a sickle 
heterozygote) but does not have sickle cell disease (which requires two copies of the sickle cell 
gene). If two people with sickle cell trait mate and have children together, each of their children has 
a 25 percent chance of having sickle cell disease. 
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Sickling crisis 
A painful episode that occurs in people who have sickle cell disease. It occurs when sickle-shaped red 
blood cells (RBCs) block blood vessels. Blood and oxygen cannot get to your tissues, causing pain. 
 
Spleen 
An abdominal organ involved in the production and removal of blood cells in most vertebrates and 
forming part of the immune system. 
 
Splenectomy 
A surgical operation involving the removal of the spleen.  
 
Thalassaemia 
An inherited red blood cell disorder where production of haemoglobin is disrupted. 
 
 
 
 


