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THALASSAEMIA

Thalassaemia is not only a disease
of ’just a few people’. It may be your
disease, only you don’t know it.
Thalassacmia is a serious illness that is
handed on to their children by parents
who do not know that they are 'healthy
carriers’.

Thalassaemia can be prevented if
information, scientific research and
proper medical services can be made
available.




COUNSELLING BOOKLET FOR SINGLE HETERQZYCOTES

What yvou need to know about

THALASSAEMIA TRAIT

Dear Reader,

You have been given this booklet because you have been told that you carry thalassaemia
trait. The booklet will give you 2 lot of information about thalassaemia trait, but these
are the points that matter most.

# Your thalassaemia trait is mot an illpess and does not affect
your own health. However, it could affect the health of vour
future children.

Do not forget that you carry thalassaemia trait. Keep your
blood test results ameng vour personal decuments.

There is nothing bad about carrying thalassaemia trait.
There iz no need to feel embarrassed or ashamed about it.
Instead, talk about it with your partner and family and if
they haven't already had a blood test, persuade them to go
for one.

If your partner {(present or future) does not carry
thalassaewmia trait, there is no danger. However, your
children may be carriers like yourself. They should have
their blood tested st some time before they have children
of their owm.

If both you and vour partner are carriers of thelagsaemia
trait, there is a dapger for your future children, but you
Jcan avoid it by family planning.

If you want more information after you have read this
booklet, ask your doctor to arrenge a vizit to a genetic

counsellor.

Take this bogklet with you if you go ro see your dector about your thalassaemia trait.

This is a booklet for people who have had a blood test that shows they carry beta
thalassaemia trait. For shert, this is ¢alled thalassaemia trait. If you have picked up
the bocklet by chance, please read it anyway. You might find that you should have a bloed
test to see if you carry thalassaemia trait yourself.
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What is thalassaemia?

Thalassaemia is a peculiarity of the blood that is found in many countries around tha
world, and particularly in people af Mediterransan, Middle Eastern snd Asian origin. It is
rare in Northern Europaans.

There are two forms of thalassaemia:

1. Thalassaemia trait. People with thalassaemia trait are perfectly healthy themsalves
but they can pass thalassaemia major en to their children.

*There are about 200,000 people with thalassaemis trait in Britain. They are Some-
times calied "healthy carriers of thalasazemia'. ‘

Thalassaemia trait ic sometimes celled thalassaemia minor.

2. Thalassaemia major. This is a very serious blood disease which begins in early
childhood. Children who have thalassaemia major cannot make enough haemoglobin in their
bloed. They need frequent bloed transfusions and medical treatment.

Every year at least 100,000 childrem are born in the world with thalassaemia major.
*In Britain, there are about 300 young people with the disease.

Thalassaemia major is sometimes called Mediterranean Anazemia, Coolev's Anaemia, or
Homozypgous Beta Thalassaemia.

Blood and anaemia

To understand more about thalassaemia, you need to koow a little about nermal bleood and
gbout anaemid.

What 12 blood made of?

Blood is made up of a lor of red bloecd cells in a clear, slightly yellow liguid callegd
plasma. Eaeh red bloed cell only lives for about 4 months. It is then broken doum. New
blogd cells are being made all the time. The blood cells are replaced very quickly — that's
why people can give blood often.

5lood is red because the red hlood cells contain a substance called haemoglobin.
Haemoglobin is very important because it carries oxygen from your lumgs to wherever it is
needed in your body.

Haemoglobin contains a lotr of iron. When vour red blood cells are bhroken down, most of
the iron from the haemoglobin is used again to make new haemeglobin., You leose some iron from
your body in your urine and you make up for it with the iron in the food you eat. TIn faet,:
the main reason why pecple need iron in their food is to make haemoglobin,

What is anzemia?

Some people have too little haemoglobin in their bleoed. These people have zmnsemia.
There are many different kinds of anaemia. The most common kind is iroa deficiency anaemis.
This happens when people do not have enough haemoglobin becawse they're not eating enough
of the foeds that contain irom.

Thalassaemia majer is a different kind of anazemia. It is caused by not having enocugh
hsemoglobin, but it has nothing to do with the amount of iren you're getting from your
food. It is an inherited disease.

*Insert here the appreopriate figures for the country.
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THATASSAEMIA TRALT

What ig thalasssemia trait?

People with thalassaemia trait carry thslassaemia but they are not 111. They are
absolutely healthy and normal but some of them have slight aneemia.

Most people with thalassaemia trait do not know that they have it. You only discover
if you have a special blood test, or if you have a child with thalassaemia major,

The red blood cells of people with thalassaemia trait are smaller than usual.

Normal red thalassaemia
blood cells ; trait red
blood cells

People with thalassaemia trait also have glightly more of a kind of haemoglobin called
haemoglobin A in their blood. Thalassasemia trait is present at birth, it remains the same
for life, and“it can be handed on from parents to children. That means, it is inherited.

Why does it matter if you carry thalassaemia trait?

It is important to know if you carry thalassaemia rrait because sometimes people with
thalassaemia trait can have children with thalassaemia major, 8 sericus blood diseasza.

How do you find our if you have thalassaemia trait?
LY
You have to have a special blood test. The doctors can tell by meaguring the size of
¥our red blood cells and how much haemoglobin Az you have in your bicod.

Is a thalassaemia carrier i117

No. So there is no need for any special medical treatment.

thalassaemia carrier more likely to get other illnesses?

No.

thalassaeria carrier thysically or mentally weak?

No.

thalasgaemia trait affect the sort of work you cap do?

Fo.
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Lan eny treatment change thalassaemie treit?

Ne. 1f you are born with thalassaemia trait you will always have it,

Can thalassaemia trait turn inte thalassaemia major?

Ho.

Do thalassaemia carriers ever need iron medicine?

Yes, they sometimes do, but it's important that you only have irom medicine if you really
need 1t,

The best way to tell whether a thalassaemia carrier needs iren is by & special blood test
that measure: the amount of irem in your blood. If you don't have this test, the doctor may
think that you are short of iran simply because you have small red cells and slight anaemia,
and may advise you to keep taking extra irom when you really do not need it. This wiil do
you no good and in the long run it could be harmful,

What about pregnant women?

Pregnant women with thalassaemia need extra iron just as much as any other pregnant
woman .

Why is thalessaemia trait found in certain countries?

People with thalassaemia trait are less likely to die if they eatch malaria. In the past,
in countries where malazia was very commen, pecple with thalassaemia trait survived malaria
when ather people died. They passed the trait on to their children. 2o thslassaemia traic
was a great advantage and as time passed it becamte more common in malarial parts of the world.
But now we can cure or prevent malaria, and thalassaemia trait is no longer an advantage. It
does not go away when malaria disappears.

Very many countries used to have malaria and all now have quite & large number of people
with thalassaemia trait. For instance, in Cyprus one in seven people has thalassaemia trait
{both Turkish and Greek Cypriots), and in Greece eme in twelve people has thalasszemis trait.
In Traly and all of the Middle East and Asia, ineluding India, Pakistan, Hong Kong and
Vietnam, the aumber of people with thalassaemia trait varies from one in fifty to one in ten
in different areas. In Africa and the West Indies abeut one in fifty people has thalassaemia
trait. About one in every thousand people of British oripin bas the trait.

Other forms of thalassaemia trait

This booklet ia all about beta-thalagssaemia trait, but there are other forms of thalas—
saemia trait:

Delta-beta thalassaemia trajt and Hazemoglobin Lepore trait are very similar to bera-
thalassaemia trait. If you have sither of these traits, all the informarion in this
booklet applies to you.

Alpha-thalassaemia trait is very different from beta-thalassaemis trair. It is not
comion and only rarely causes any illness in children. People with alpha-thalassaemis
trait do not carry beta-thalassaemia trait, This booklet does not apply to them.
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In addition to the thalassaemias there are three important forms of abnermal haemoglobins.
These are:

Heemoglobin S Haemoglobin C . Haemeglebin E.

If soméone who carries beta~thzlassaemia marries someone who carries one of these

abnormal haemoglobins, there iz a rick that some of the children ceuld have a sericus anaemia,
like thalassaemia major.

How is thalassaemia trait passed on from parents to their children?

Let us consider three sorts of couples.

1. =) omal bleoed, they camnot possibly pass on thalassaemia trait or

thalassaemia major to their echildren. All their childrem will have mormal blood.

A parent A parent
with normal with normal
blood .. - - hlood

" 4

A1l the
children will
have normal

(3

Nene of the children will have
thalassaemia trait or thalassaemia
major




If one parent has a thalassaemia trait and ome has normal blood there is a one in
two (307) chance that each of their children will have thalassaemia trait. None
of their children can have thalassaemia major.

A parent with
thalassaemia
trait

Thalassaemia Narmal
trait blood
LY

A parent
with norma?
blood

Normal
blood

Thalassaemia
trait

None of the children will have
thalassaemia major

People with thalassaemia trait are completely healthy, so they can pass on the
trait through many generations witheut anybody realizing that it is "in the
family".
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1f both parents carry thalassaemia trait, their children may have thalagsaemiz

trait, or they may have completely nermal blood, or they mey have thalassaemia
major.

In each pregnancy there iz a one in four (25%) chance that their child will have
normal blood, 2 two in four (50%7) chance that the child will have thalassaemia
trait, and a one in four {25%) chance that the child will have thalassaemia mejor,

A parent with A parent with

thalassaemia thalassaemia
trait trait
Thalassaemia Normal
trait blood
Thaﬁassaemia Thalassaemia
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THALASSAEMIA MAJOR

What is thalassaemia major?

Thalassaemia major is a serious inherited childhood anmemia. Children with thalasssemia
wmajor cannet make snough haemoglebin. Beeause of this their bone marrow cannot produce
enough red bplood cells. The red bload cells that are produced are mearly empty.

QA4
S @

Norma?l Red Blood Cells Thalassaemia major
red blond cells

Children with thalasssemia major are normal at birth but become anaemie batween the
ages of three months and eighteen months. They become pale, do not sleep well, do not want
to geat, and may vomit their feeds, If children with thalassaemia major are not treated,
they have miserable lives. They usually die between one and eight years old.

Y
Can thalassaemiag major be treated?

The only treatment for thalassaemia major is regular bleod trsnsfusions, usually every
four weeks, Most children who have these transfusions grow normally and live quite happily
inte their early twenties. But to live longer, they need other treatment as well.

After each blood transfusicn the red blood cells in the new blood are brokenm dewn siowly
over the next four menths. The iren from the red bleod cells stays in the body. If it is
not removed, it builds up and can damage the liver, the heart and other parts of the body.

If this damage is not prevented most people with thalassaemia majer die when they are about
twenty years old.

At present the only way to wemove the extra iren from the body is to give injections of
a drug called Desferal under the skin from a =zmall pump 5-7 nights of every week. Desferal
picks up the iron and ecarries it out in the urine. This treatment is very successful znd
twost children treated with bleod transfusions end Desferal can nmow lead fairly normal
healthy lives. We hope that they will be able to work, marry and have children. But the
treatment 15 unpleasant and often upsetring. We are locking for betrer treatment sll the
tima.
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How can we prevent thalassaemia major?

If you have thalassaemis trait, that is, if you are a healthy carrier of thalassaemia,
when you have children there are two possibilities:

* 1f your partner has normal bleed, there is po chance that your chiléren could have
thalassaemia major, though they could have thalassaemia trait.

* 1f both you apd your partner have thalassaemia trait, them in each pregnancy there
is a ome in four chance that you will have a child with thalassaemia major.

When both partners carry thalassaemia trait, there are several ways to avoid having
sick children. For instance, the doctors can now test for thalassasmisa major vary
esrly on in the pregnancy while the baby is still in the womb. Many couples who bath
tarry thalassaemia trait decide to test each pregnamey to find out if the baby has
thalassaemia major. 7T{ it has, they oftenm decide to stop the pregnancy. There are
several other ways to aveid having children with thalassaemia major, To find out
more ask your docter to arrange for you to visit a genetie counsellor.

The United Kingdom Thalassaemia Sociaty was formed by the parents of thalassaemic
patients in Britain. The aim of the society is to help affected families keep in touch with
each other, to raize funds to support research, to improve treatment facilities and to
encourage blood testing and counzelling and screening progratmes,

We are grateful te Alix Henly, and Dr Margsret Jones and Rosie Leyden of the UK
Health Education Council for their help with the design of this booklet.
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COUNSELLING BOOKLET FOR MARRIED COUPLES OF HETEROZYCOTES

THALASSAEMIA AND FETAL DIAGNOSIS

Deay Parents,

By the time you read this booklet you will glready know that you are both healthy
carriers of thalassaemis and have & one-in-four chance of having a child affected by this -
diszeage, (If you have picked up this booklet by chance - Have you been tested for
thalagsaemia? Do you know whether you are a carrier? i1f not you should koow thar in our
country * in * people are healthy carriers of this disease - so there is a chance that you
are a carrier. There are no symptoms or characteristics which can warn you of this),

Carrier couples

When two cerriers have a child, there is a 1 in 4 chanee thar the child will have

thalassaemia major, This chance is the same in e¢ach pregnancy. You cannot Know in which
pregnancy or in which order the affected children will come.

You see, being a carrier means that one of the two "genes" that control the production of
the haeuoglobin in your red blood cells is defective. Since the other gene is functioning
well you are healchy,

When a child is being formwed it will icherit one gene from esch parent. From a pareat
who is a carrier it can receive either the defective gene or the functioning one.

If the baby receives both functioning genes - one from each parent - it will be normal,
If it receives ome functioning gene and one defective one it will be a carrier Like you.
If both parents are carriers then there is the possibility - remember a 1 in 4 chance -

that ir will inherit both defective genes. In this case the chiid will be anaemie - it will

uot be able to produce enough haemoglobin for its bloed cells. It will have thalassaemia
major.

Mother Father
Mormal Defectlve
- gene ‘Nermal Defactive
gene gene .
Nozmal , Thalaseaemic Nq:mnl Thalassaemic
3335 a o BEES . gparm 5

:r"'

This child han Theae twe children have Thia child has
inherited 2 inherited ona funetloning inharited 2
funetdoning and one defactive gene, defective genes
gones and iu ‘ They are carriers like and 1g anaenmigq
noymal their parents

(1/4 chanes or 25%) (2/‘-& chance or 505 ) (1/11- chance, or 25%)

When the mother produces eggs (once a month) the egg is either completely normal or
completely thalassaemic. There is no way of telling in which order they will come,

#nd when the father produces sperm, half are completely normal and half are thalassaamic,

*Insert here the appropriate figures for the area,
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If the mother produces a normal egg, it does not matter what kind of sperm meets it. If
the normal egg meels a normal sperm the child will be completely normal. 1f the normal egg

meets = thalassaewic sperm the child will be only half thalassaemic - a healthy tnalassaemis
carrier like yourself.

But what happens if the mother produces a thalassaemic egg? If the thzlassaemic egg
mests & normal sperw the child will pe a healthy carrier ot thalassaemiz - just Like
yourself, But if the thalassaemic epg meets a thalassaemic sperm, the child will have
thalassaemia major.

The gffected child

What 1s the life of a thalagsaemic child like?
What 1s thalassaemia major?

We have already mentioned that children whe suffer from this dimssse cannot make encugh
haemoglobin in their bleod. They are normal at birch and for the first few months, bhut
usually from arvound the age of six months, they become very pale, lose their appetite, lose
welght and become restless and miserabie. If rhéy are nof treated they temain pale and weak
and develaop deformities of their bones with characteristic facial features. Also they have
thin limbs and a big belly, because their liver and spleen swell up, They die very young.

Nowadays we can treat these children so that they can live better and longer lives, This
treatment consists mainly of regular transfusions of blood — about once a month - for all
their life. Also a drug called Desferal has to be injected slowly under the skin for B-10
hours almost every night. There are also tablets to be taken and regular blood tests. MNone
of these is a cure, which we hope will be found one day, but treatment which will keep the
children well for as leng as possible. We hopé that now they will live healthy lives and be
able to work, marry and have their own children. However, the treatment is unpleasant apd

painful beth for the children and their pareats,
b

Prevention
If you and your partner are both carriers;
How can you avoid this problem?

1f you do not wish to face the problems and pains of having a thalassaemic child then you
have three choices.

First, you may choose te separate., ‘This is a choice open to those not already married
and neot yer fully committed to 8 parrner, You will then have to find a partner who is not a
CATYl8Y. A carrier and ® non=-carrier cannot produce & child with thalasssaemia major.

Second, you may choose to stay together but not have children, You could adopt & child.
You may even choose to have artificial insemination = the fertilisation of the woman's ovum

{egg) by sperm taken from a donor other tham the partner (the dopor must have been resfed and
found to be a non=-carrier). '

Third, you may wish te go ahead and have children of your own. In order to aveid having
@ thelassaemic child the woman can ask for fetal diagnosis in each pregnancy.

What is fetal diagnosis?

This ig & test that can be done in the baby before it is born to see whether it is
affected by the disease or not. If it is, then the pregnancy can be terminated. If not then '
the pregnanecy can continue nprmally. Rewewber, there is a 3 out of 4 chance of a healthy
c¢hild in each pregnancy, g0 most pregnancies continue uormally after the test. You will need
to go through the test in every pregunancy. '

There are couples who tave built up a family of 3 or 4 healthy children using this test
each time,
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There are three different ways te do the test, They are called “fetoscopy",
"amniccentesis” and "chorionic villus sampling”, Which test you have depends on the methods
they use in the laboratery where they study the waterial from the pregnancy, and on the time
in pregnancy when you go to see the doctor, tThe doctor will explain why a particular test is
begt for you.

WHAT I3 FETOSCOFRY?

This is done at 18-20 weeks after the last menstrual period. The doctor, using a very
thin needle, takes a few drops of blood from the baby's umbilical cord. The needle does not
touch the baby itself. For this to be done, the womb and the baby have to be big encugh for
an instrument called a fetoacope to be put safely into the womb cavity, and go that it does
not harm the baby to taEE_E_TI%?le blood. The fetoscope 1z like a rather long needle with a
sort of telescope at the end for the docter to look through, to see inside your womb,

The decier's eye

-4,

Ehe
fetoscope

the pubic bone
the bladder

the

yagina the umbilical cord

The woman is usually msked to come Lo the hospital some days before the test for an
ultrasound examination, This gives a television picture of the baby and its cord and the
placenta. This is painless and harmless, It allows the doctors to plan the test exactly.
The mother comes into the hospital on the morning of the test, You will be given & gedative
te help you relax and to make the baby lie atill, A general anaesthetic is not necessary. A
local anaesthetic is injected at the point where the fetoscope will enrer, to “freeze" it.
This means that there will be a sting when the local anaesthetic is given and momeEntary
feeling of ‘pressure when the fetogcope 15 put in, but otherwise you should feel no pain. The
test takes about 20 minutes,

The fetoacope 2llows the doctor to see inside the womb, find the cord and draw a lirtle
blood for the laboratory tests,

After the test rhe woman rests for some time in hospital (hours in some places, one or
two days in others).

The results of the blood test are available in * days. We telephone you with the result
a8 8000 3B it comes, We know how worried you will be.

How da we teat the baby's blood for thalassaemia major?

The test sorts out two different kinds of haemoglobin in the baby's bloed. adult
haemoglobin (sometimes written HbA) and fetal or baby haemoglobin (sometimes written HbBF).

A baby in the womb and for the first few months of life has mostly fetal {baby)
haemoglobin. When it is about 6 months old the fetal haemoglobin gees and is replaced by
adult haemoglobin, Thalsssaewia iz a disease of adult haemoglobin 8o &4 baby with
thalagsaemia major only shows signs of the disesse after about & months of age.

* Insert the appropriate figure.
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in the womb, babies with noymal blood make mainly fecal haewmoglebin (HBF) but also a
small amount (4-9%) of adult haemoglebin {(HbA). Babies with thalassaemia trait make less
adult haemoglobin (Z-3%), Apd babies with thalassaemia major make even less, Lless than 24 of
adult haemoglobin. So to find out if a baby in the womb has thalassgemia major we find oug
how mueh adult bhaemoplobin it has.

The test must be very accurate. The doctors first wake the haemoglobin from the baby's
blood radicactive. Then they use chemicals to separate the fetal haemogliobin trom the adulg
hacmoglobin in the baby's bloed. They work out how much adult haemoplobin and how much tetal
haemoglobia there is. Then they print ouc the results on = graph. The pleture shows what it
looks like. ‘
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Graph showing the haemeglobin in a Graph showing the naemoglobin iy a
baby with normal Wleed - a little baby with thalaszaemia major -
Adult Haemoglabin almezt no Adult Haemoglowin

You cen see that even in a baby with aormal bleocd, the amount of adulc haemoglobin is
very small. In a baby with thalassaemia trait it is half that much, In a baby with
thalassaemia major there is little or mo adult haemoglobin, If you have the test, we can
show you your own graph.

Is the test reliable?

Semetimes the pgraph shows the baby's adult haemoglobin just between the level for
thalassaemia trait and thalagsaemia major. Theu we do another test, The second time the
result is always clear. We think the test is very reliable but in every medical test there
is always a small possibility of a mistake. We think there is abour a 1% chance ot & mistake.

ig the test safe?

Every medical tesr carries & risk. In fetoscopy this is very swall, There are
practically no rigks to the mother. Sometimes bowever the womb becomes very irritable after
the procedure and contractions can start, Usually with treatment these contractions can be
stopped. In about 1 in 50 ceses however & miscarriage will occur, This happens wmostly a few
days after the test but occasionally a few weeks later.

To minimise these risks, for one to two weeks atter the test the woman must take things
easy, aveiding tiring housework and carrying heavy objects - e.g. shopping or children,
Avoid sexuzl intercourse for ten days after the test. If any bleeding or discnarge from the
vagina occura, contact the hospiral immediately, :

Is it possible for a baby to be diaEnosed as healthy and yet to be found thalassaemic after
1t 15 born?

The laboratory tests are complicated but are carried ocut with the greatest possible care
by an experienced tesw of scientists. However, there are pitfalls which can lead to 2
wisteken diagnesis and these have occurred all over the werld. The risk for such am error is
very small - less than 1% - but it does exist. T, as sometimes happens, the results are
doubtful we may have to repeat the test two weeks later to get a clear result,
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Texmination of pregnancy

If the test shows that the baby has thalassaemia you may decide to end the pregnancy and
try agein later. The pregnancy i5 terminated by injecting special substances called
prostaglanding inte the womb, These stimulate contractions of the womb, In other words they
bring on labour pains ana start a miscarrisge. The only other way tov stop a pregnauncy after

18 weeks iz by an operation. But this will leave scars on your womb which can cause prablems
later,

WHAT I3 CRORIONIC VILLUS SAMPLING?

This test is called CVS for short. It is a new test that can be done very early in
pregnaacy, at about 9 weeks aftey your last menstrual period. We hope that this earlier test
will be much less upsetting for you.

At present we cammot do this for everyone. We have to study blood beforehand from most
members of the family to find out if we e¢an do it for that particular family or net. It can
uaually be dome if you already have a child who has thalasgaemia major or normal blood, If
you are having your first baby, or if your other children all have thalassaemia treit, we may
not be able to do this early test for you. But if we can have blood from all four
"grandparents” - that is the parents of both mother and father, we may still be able to do
it, Bo we may ask for a lot of people to come to have their blood tested,

How do we do the tesr?

1f you want your baby tesred, you, the mother, come inte hospital fer a few hours one
morning, Flease bring your husband if ne would iike to come. We ask you to lie down and
then we do an ultrasound scan to see exactly where the baby is. We can see more clearly if
your bladder is full 5o we ask you to drink a lot of water before the test. We watch the
test on the ultrasound all the time 36 we can see exactly what we are deing. We do not use a
needle. Instead we pubt a very thin plastic tube into your vagina. The tube i3 80 thin that
most women hardly feel it. We want to take a very samll sample of tissue from the edge of
the placenta {where the baby is attachea to you). We do not touch the baby, or the litcle
bag of water it 1s lying in. The picture shows how the test iz done,

the stomach wall

- ] e S

the
beginnings of
the placenta 7 the tube {cathater)

the vagina dyringe

The tissue test: the rube going iﬂt° the womb

When we see by the ultrasound picture that the tube is in the right place we fix a
syringe to the tube and gently suck some tissue out. We look at it under the micragcope
immediately to see if it is from the placente, If it iz, we can stop at once. If it 1s net,
we put the tube back and try agsin, Sometimes we have to try 2, or even 3 cimes until we get

tissue from the placenta. fThe test does nor hurt at all and only takes about 10 to 15
minutes,
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How do we test Lhe tissue?

Your Cissues are made up of lots of tiny cells, The most impertant part of each cell is
talled the pucleus. Fach nucleus contains a substance called DNA which shows all rhe
characreristics you have inherited from your parents, such as your eye end hair coelour, the
shepe of your nose, and what kind of haemoglobin you have.

Now scientists can take the baby's DNA out of the fissue we take from Che placenta and .
find the part of the DNA which shows what kind of haemoglobin a persen has. To fing out 1f
your baby has thalassaemia major, they first look at DNA from the blood samples we have taken
from you, youv husband and your cther ¢hildrén. Then they cowmpare it with DNA from the
baby's rissue. It takes about 2 weeks to do the comparison, We tell you the vesulrts as soon
4% we know,

If your baby has thalassaemia major you may decide to rerminate the pPregnancy.

How do we terminate the pregnancy?

Termination is quite quick and painless Lf you are less than 14 weeks pregnant. You come
iate hospital one evening, ‘The aext day you are put to sleep as 1f you were having an
operation. Your womb is emptied through your vagina. The operation is quick and you will
feel no pain. You can go home the next day. The termination does not spoeil your chance of
having anothey baby.

I5 the Eissue test accurate?

We thimk the Lest is very accurate but the methods used in the laboratory are still very
tew. 1In every medieal test there is a amall possibility of a mistake. Possibly nature

itself can "play a trick" and make us make a mistake. Occasionally all human beings make g

mistake however careful they try to be. We think there is a small (1-2%) chapse of making -2
mistake with this fest.

1g ig safe?

We are still not sure how safe the test is. The wain risk is that we could cause =z ,
miscarrisge. 1The test is as gentle 2s possible but anything that ianterferes with a pregnancy
may cause = miscarriage., We think that the risk with this test is abour 3% but it is
difficult te tell because about L in 10 pregnancies miscarries anyway before L2 weeks. We
are doing some special studies to try to find out more about the exact risk,

WHAT 15 AMNIQCENTESIS?

This test is dene at about 17 weeks of pregnancy, but it is essier and a bit safer than
fetoscopy. It can be done for most - but not all - mothers who could have a child with

thalagsaemia major. In fact, it can be done for the same mothers who could have the
chorionic villus sampling test (see page 3.5).

However, sométime we see these mothers for the firs: time when their pregnancy is too far
an for theém to have the sarly test. Then we offer them ammiccentesis because it is a bit
safer than fetoscopy.

Amniocentesis iz done at about 17 weeks after the last menstrual period, The doctors put
a small needle into the womb and take out 4 small amount of the fluid arcund the baby .,

Ammk i
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The mother iz apked te come to the hespital for an ultrasound scan some days before the
test, or even on the day of the rtest. No sedative tablets or lecal anaesthetic is

necegsary. There is only & mementary feeling of pressure when the needle is put im, It
upually takes only a few minutes to draw off some fluid.

The vesults of this test take about 7 weeks to come from the laboratory.

is amniocentesis safe?

A3 we said before, every medical test carries = risk, but the risk of this one is very
emali. It is almost entirely safe for the mother, and there is less than a I in 100 chance
that it could cduse a2 miscarriage.

I8 it accurate?

It i just as accurate as the VS test (sec page 3.%).

Termination of pregnancy

1f the test shows that the baby is thalassaewmic, you may decide to end the pregnancy.
This is done in the way described on page 3.5.

PLEASE COME EARLY

Because we don't want to de the tests in a rush we like to test your blood before you get
pregaant, if we can, If you are planning to have another baby and think veu will want to have
it tested for thalassaemia major, please come in for a blood test scon, We will need to take
gmall blood zamples from you, your husband and any other children who have normal bhlood or
thalassaemia major. If you are already pregnant and want the baby tested, contact the
doctors who are involved in this kind of work. They will be able to answer your questions
accurately, and will arrange for you te have a test - if you want one. To find out where
your local centre iz ssk your family docter or contact the Thalassaemia Society. Their
address i3 at the end of this booklet,

What should vou do now?

If your partner has not been tested for thalassaemia trait ask him or her to go for a
blood test.

Show this booklet to other members of your family too - your c¢ousins, neices, nephews,
ete, If they haven't already had a blood test, encourage them to go for one also,

If you and your partner both carry thalassaemias trait you should ask your G.P. to arrange
2 viRit te & genetic counsellor te find out about ways to avoid having children with
thalassaemia major. You should zee the genetic counsellor as socon as you think & pregnancy
has started. 1f you have any difficulry, contact the Thalassaemia Society.

Take thig bocklet with you if you or your partner go to the doctor to arrange a bloed
test, or for any other advice about your thalassaemia trait,

For more information about thalasssemia trait either 'phone or write to:
=

*

We thank Alix Henley, and Rosie Leyden of rheé UK Healrh Educatiovn Council, for help and advice
in preparing this booklat,

*Put the appropriate contact address and phone number here.




MARRYING A CLOSE RELATIVE - IS IT A MEDICAL PROBLEM?

A leafler for those who may consider marrying a close relative

In certain societies and communities there are mistaken ideas and beliefs about the .
medical consequences of marrying a close relative. There are glso very different customs in
different countries, concerning marriage to relatives. In some, such marriages are
encouraged, while in others they may be forbiddenm. The purpose of this leaflet is to explain
some medical polnts about which you may have questions, worries or conceras,

This is a booklet about families and relatives, so it is best to start by showing you how
to draw a family tree. A well-known family tree is shown in the piature,

Od

Lot l Abraham | | ahor Melcha

Family rree of the Patriarchs Abraham, Isaae and Jaceb

The men and boys are shown by sguares D

The women and girls are shown by circles O

A married couple are connected by a single straight line E}—‘“O

A married couple of close relatives is shown by a double Line

Their children are shown below the couple, as if they are on a é d) h é
hanger, arranged in order of birth with the asldest on the left

*

A pregnancy at fhe time of drawing is shown as & small circle - _

Someotie who has died is shown by a line through the square or circle --=

Dead woman or girl Q Dead man or boy D/

The name and year of birth may be put beside each circle or square.

A number of children may be shown by a diamond, with the number inside,
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rerhaps you would like to draw your own family tree here. 1I1f you gre going c£o congult a
Clinical Geneticist, it iz a good idea to draw your family here together with the gepeticist,
50 that you ¢an keep a4 pérmanent record of it,

NAME OF FAMILY: DATE OF DRAWING:

A marriage between close relatives is called a "consanguineous marriage®.

Conganguineous
is 2 Latin word meaning the couple have "similar blood",

Wha ig a close relative?

People who have a grandparent or great grand-parent in common, as in this picture are
close reletives,

Grandfather c i : @ Grandmother

Mather” O_ Farher Morher . Father,
Huzband Wife
[ .

4 and B are first seuslns, They are close relatives
{conzanpuinesus) becauze thay have the same grand-
father {C} and grandmather (D), Men are shewn Wy

Huares D ' and women are shown by circles O .
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Thig "common ancestor” can be from your mother's zide or from your father's gide. All
first cousins are “"close relatives”. They include any of the following:

* The 2on or daughter of your father's brother
*  The son or daughter ot your father's sister
* The son or daughter of your wother's brother
* The son or daughtex of your mether's siater

Uncles (your father's brother, your mother's brother) and nieces are also very close
relatives.

Who is not a close relative?

If your common ancestor was many generations back, as in this picture, your relative is
called a "far relative"

Creat ‘great grand
parente were brothers

Creat grandparents

Grandparencs

Parencsa

A B

A and B are "far relatives" because the common ancestors ¢ and D are many generstions
back. If they marry, this is not considered a COMSANGUINEOUS MATTiAgE.

Your in-laws and their family members are not "close relatives" if you and they do not
have = common ancestor, as in this piecture,

L and D are married, but A (the brother of C)} and B {rhe sister of D) are not close

relatives because they do not have a common ancestor. _They are in-laws, If A and B marry
this is not a conzanguineous marriage, - -

In_a marriage with & close relative, is there necessarily a risk of
Raving childrel with an inherited discase

Certainly net. Marrying a close relative dees not necessarily cause illness in children.

Some pecple think (wrongly) that & marriage with a close relative must leau tov the bipch
0f children whno are malformed or whe have sarious inherired diseases. Specialists in
inherited diseases have studied consAnguineous marrisges. Their studies show that in most
cages such marriages do not have any serious medical consequences. However, occasicmally
they may lead to the birth of children with an inherited disesage,
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Only ene type ef inherited disease occurs moTe commonly in consanguineous marriages.
Thess are called "aurosomal recessive diseases', 'recessive diseases" for short. Tha
following paragraphs will explain which particular situations can lead to the birth of sick
children, and will also explain how you can avoid these inherited dizeases, But first we
must talk a little about icheritapce, that is, about how parents pass fthelr chavacteristics -
on Lo their children, The following descyiption is true only for recessive diseasas,

WHAT IS5 AN INHERTYTED DISEASE?

All oF us ipherit a lot of characteristics from our parents. For example, your haiy and
skin colour, the shape of your nese, the kind ot haemoglobin you have in your blood. Your
body is built up from a lot of "cells" that sre too small to see. In every cell you have a
pair of "genes" (ipherited material) for every characteriscie you imberic. Owe of each paig
9f genes comes from your methar (through the ege) and one from your father {through the
sperm}, Samilarly, when you yourself make Eges or sperm, eacl egyg or sperm contains only one
of each pair of the genea that you inherited from your parents. 5S¢ you will pass some of
YyOUur parents' genes on Lo your children.

Most of the genes you receive from your pareants and pass on are healthy, but a few are
detective, If only one of your Cwoe genes for & particulst characteristic 15 defective, you
are usually completely healthy, because the other genme works normally, it “compensates" for
the defective gene. Such a defective gene im called a recesgive gene because it "hides
benhind"” the normal one. Examples of disesses carried by recessive genes are thalasssemia,
Sickle cell anaemia, cystic fibrosis. We leave 3 space here for the doctor to add any that
could be particulsrly important for you

A person who has one recessive gene paired with a normal gene is called a "healthy
carvier” ("carvier" for short) of thalassaemia, sickle cell apaemia or cystic fibrosis.

We will use thalassaemia as an example to show how these genes are passed on in families,
and how they cap gometimes lead te the birth of sick children,

In thalassaemia one of the special genes that control the haemoglobin in the red blood
cells is defective. Haemoglobin is what makes blood red; it carries oxygen to akl the parts
of the Dedy. The first example ghows two people who do not carry a thalassaemia gene, If
they have children they cannot possibly hand on thalassaemia. ALl their children will have
normal blood.

A mommal parent

White mesas
genes for
netmal hloed

All normal
childyen

In many countries quite a lot of people are carriers of thalassaemia, They are healrhy
because they have inherited one gene for thalassaemia from one parent, and one normal gene
from the other. The normal gene protects them so they are guite well and usually do not have
any ides that they are “carriers”. The thalassaemia gene alters their blood stightly (it




Page 24

makes the red blood cells a bit smaller), so specisl bleod tests can show if you are a
thalsgsaemia carrier or not, People who carry thalassaemia are gaid to have "thalassaemia
trait', because it cavges such very small changes.

When they have children, the thalassaemia carrier can pass on either a thalassaemia gene,
or a normal gene, to each child. Their partner always passes on one of their two normal
genes. So there is a 1 in 2 (50%) chance that each of their children will have thalaggaemia
trait, and a 1 in 2 (50%) chance that they will not. One thalassaemia gene cannot do any
harm, so none of their children can have thalassaemia majer, the disease.

A parant with
chalssssemin traltc

Thalagsaemia
cTRLE

White stande for normal genes, the black stands for the thalassaemia gene.

Thalasgaemia carriers are completely healthy, so thalassaemia can be passed on through
many generations and nobody will realise that it is "ia the family" unless they have special
blood tests to find out if anyene is a carrier.

In fact, very many families are passing on one or another type of inherited disease in
this way. Carriers of some of these other conditions can also be detected by blood tests in
the same way as thalassaemis carriers, but many cannot.

The only danger in being a thalassasmia carzier, is that if by chance you marry another
carrier, you may both pass your defective gene on to sowe of your childrea. Bome of your
children could have an inherited disease. The picture shows how this can happen.

When both parents carry thalsssaemia some of their ¢hildren may inherit the nprma) gene
from one of them and the thalassaemia gene from the other. They will have thalassaemia
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Lrait. 5ome may even inherit the normal gene from botk parents and will therefore have
completely normal blood. But seme may inherit a thalassaemia gene from beth parents. These
children will have thalasssemia major.

A pareng with A paTEnt

thalassaemia Wwith

trait thalagsaemis
Lrait

Thalaszaemja trait Thalagsaemia
majoer

The white stands for a normal gene, and the black for a thalassaemia gene.

If both parents have thalassaemia trait, in each pregnaney thers is a 1 in 4 (25%)
chanece that their child will have norwal bloed, a 2 in 4 (50%) chance that the child will
have thalassaemia trait (like the parents) and & 1 in 4 (25%) chance that the child will have
thalsssgemia major. Put anotheér way, this means that there is @ J out 0F & (75%) chance Thar
4 future child will not have thalassaemia major.

There are several ways for married couples whe know they are both thalassaemia carviers
to avoid having children with thalassaemia majer.

For inatance, there is a special test that csn be done in each pregnancy &t about & weeks
from the beginning, to see if that particular fetus has thalasssemis major or not. If 1t
does not, the parents can continue the pregnancy in confidence. - If it does, they can decide
whether to stop that pregnancy early on and try again, or to continue it knowing that the
child will need special medical treatment, Many couples of carriers do decide that it iz not
right to continue the pregnancy when they know that the child will be ill.

HOW CAN CONSANGUINEQUS MARRIAGE LEAD TO INHERITED DISEASES?

Thalasgaemia is only one example of an inherited disease, There are in fact several
thousand different rare inherited disesses. Seme, but by no means all, are inherired in the
"recessive" way described here, and it is only this type of ipherited disease that is
specially important for people who may wmarry & ¢lose relative,

The carriers of some of these rare recessive diseszses can be detected by special blood
tests, and some cannot.

Each one of us carries many different types of rare defective genes., The defective penes
that you carry are usvally different from those your partner carries. So it is very unlikely
that two defective genes of the zagme type can come together in your child to produce a
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disesse. On the other hand if you and your husband or wife are close relarives, there is a
chance that you might both have inherited the same defective gene from a common ancestor and
could both pass it on to your child. The picture shows how this c¢an happen.

» O
0 o

!
Hormil R &
8 Thalavzaemia carTier ﬁ (b li ‘j
D E F ¢

. Thzlassasdia major

A and B are first cousing. They both carry the same defective gene which they have each
inherited from their grandfather C. Even though they are both healthy, on average ) in 4 of
their ¢hildren will inherit both defective genes, and suffer from an inherited discase,

But even if there is an inherited disease in the family, this does not necessarily mean
that cougins who marry will both be carriers., The picture also shows that this need not
happen. 1In fact, the chante that two cougins will both carry the same defecrive gene is only
about 1 in 8 {12,5%); though it may be higher if there have been many cousin marriages

-» @ O
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DO
0O O O

WHEN DOES MARRIAGE WITH A CLOSE RELATIVE HAVE NO SERIOUS MEDRICAL CONSEQUENGES?

If there ia no known inherited disease in your family on your side, on the side of your
¢loge relative, or in a common ancestor, then there is very lirrle extra risk that you will
have a child with an inherited disease if you marry a ¢lose relative. Even if there is an
inherited disease in the family, there is ugually only an extra rigk in marrying a close
relative if the disease is inherited in the recessive way described here.

WHEN DOES MARRIAGE WITH 4 CLOSE RELATIVE REQUIRE MORE CAREFUL CONSIDERATION?

If you know that someone in your family on your side or on the zide of your proposed
partner, has had one or more children with & serious lifelong illness starting early in life,
there is 2 possibility chat there is a recessively inherited disease in the famiy. If this
is go, there is ap increased. risk that you could have children with the seme disease if you
maArry a ¢lose relative.




WHAT CAN YOU DO TO FIND OUT IF YOU HAVE AN INCREASED RISK?

Ask your dector te send you to see & specialisr in innerited disesses, a clinical

geneticist.
HOW CAN A CLINICAL GENETICIST HELP?

Firstiy, he or she can help you to know if there really is an inherited disease in youz
family. Most often in discussing together you will find that there is no reason to think
Lhat some dirseases of some family members are inherited. So the visit may reduce any worries
or anxieties you wmay feel. ‘

Secondly, if there really is an inherited disease in your family, the geneticisc may be
able to explain it exactly to you, including how gevere it 1s, what treatment is possibla,
and whether carriers can be detected by special tests, The doctor will be able to tell you
what your risk of having a child with the same disease is, if you marry your close relative.

Thirdly, there are special tests for carriers of many inherited diseases, so it way be
possible to find out whether or not you carry one ol the common inherited diseases Like
thalagsaemie, or an inherited disease which is present in your family. It is worth having
the test if one is available, because you may find thaf neither you ner the clese relative
you plan to marry is & carrier. If this is so, then you could not possibly have a child with
that disease.

Even if one of you carries the defective gene and the other partner does net carry it,
there is no fear at &Ll of having affected children. Some of these tests are rather
difficult to do for pregnant women, so it iz wise to ask for = blood test before you become
pregnant.

WHAT CAN YOU DO IF BOTH PARTHNERS ARF CARRIERS OF THE SAME DEFECTIVE GENE?

You only need to worry about having affected children if both partners carry the
defective gene. Then there is & 1 in 4 chance in every pregnancy of having a child affected
with the disease, az we have already seen. In such sitvations special tests can be done
early in pregnancy to see if the ferus is affected with the dizease or not. Mozt often, of
course, you would find that the fetus is not affected, so0 you can continue the pregnancy with
confidence. However, if the fetus is affected yvou may decide to ask for that pregnancy to be
terminated, and to LTy again to conceive a nmoymal child, The choice of whether to have the
test, and whether you continue or terminate an affected pregnancy, are always yours.

Finally, always remewmber that even when both husband and wife carry the same defective
gene, there is a rhree-quarters (75%) of having a normal baby unaffected by the dizease in
each pregonancy.

HOW CAN YOU CET FURTHER INFORMATION ABOUT THIS SUBJECT?

1f you have any questions about a particular problem or concern in your own family about
these subjects, ask your docter to arrange a visit to a specialist clinical geneticigt.

You are welcome to contact us directly yourself at the following address:¥

*pive appropriate contact address.




