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You have been given this information because you have been told that

you carry beta thalassagmia trait, or because you are interested in it.

This section will give you a lot of information about beta thalassaemiz

trait, but these are the points that matter most:

I

Your beta thalassaemia trait is not an iliness and does not affect your own
health. However, it could affect the health of your future children,

Da not forget that you carry beta thalassaemia trait. Keep this booklet,
and your blood test results if you have them, among your personal
documents.

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

If your partner (present or future) does not carry thalassaemia, or an
abriormal haemoglobin, there is no danger. However, your children may
be carriers fike yourself. They should have their blood tested at some
time before they have children of thair own,

If bath you and your partner carry beta thalassaemia trait, there is a
danger for your future children, but you can aveid it by planning your
family carefully, with help from the doctors. i
If you want more information after you have read this booklet ask your
doctor to arrange a visit to a specialist "haemoglobinopathy counselior™,
ar a genetic counselflor.

Take this booklat with you if you go to see your doctor about your

thalazsaamia trait.




SECTION I: ALL YOU NEED TO KNOW ABOUT BETA THALASSAEMIA

TRAIT

‘There are two forms of thalassacmia: alpha thalassaemia, and beta thalassaemia,

This booklet is for people who have had a blood test that shows they carry

EETA THALASSAEMIA TRAIT.
INDEX PAGE
1. What is beta thalassaemia 7 . . . . . . . .. 0 it it e e e s 3
2. Blood and aNaetmla . . . v v v vt e e e e e e e e e e e 3
3. What is beta thalassasmia trait 7 . . . . . . . ... L L . e e e 4
4, How is beta thalassaemia trait passed on from

parents to theirchildren 7 . . . .. L L. Lo e 7
5. What is beta thalassaemia major 7 . . .. . .. ..o e 10
6. Should my relatives have a blood test for
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Note

Beta thalassaemia trait 1s often called "thalassasmia trait” for short, because it was
discovered before alpha thalassaemia trait. This can be misleading, because alpha and
beta thalassasmia are the same in some ways, but different in others. In order to be
completely ¢lear, we talk about "beta thalassaemia trait™ throughout this booklet.



®  What is anaemia?

Some people have too little haemoglobin in their blood. These people have
anaernia. There are many different kinds of anaemia. The most common kind is iron-
deficiency anaemia. This happens when people do not have enough haemoglobin because

they're not eating enough of the foods that contain iron, or because they have Jost blood
by bleeding.

Beta thalassasrnia major is a different kind of anaemia. It is caused by not having
enough haemoglobin, but it has nothing to do with the amount of iron you're getting from
your food. It is an inberited disorder.

3, WHAT IS BETA THALASSAEMIA TRAIT ?

People with beta thalassaemia trait carry beta thalassasmia but they are not ill,
They are absolutely healthy and normal, but some of them have slight anaemia.

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

People with beta thalassasmia trait have smaller red cells than usual.

Normal sized red blood cells Beta thalassaemia trait red biood cells
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The fact that people with beta thalassaemia trait have vnusually small red biood
cells does not matter.  However, it sometimes causes confusion if a doctor thinks that the
smali red cells are due to iron deficiency.




WHAT IS BETA THALASSAEMIA 7

Beta thalassaemia is a condition of the blood that is found in many eountries
around the world, and particularly in people of Mediterranean, Middle Eastern or Asian
origin. It is rare in Northem Europeans.

There are two forms of beta thalassaemia:

Beta thalassaemia trait, People with beta thalassaemia trait are perfectly healthy
themselves, but if their partner also has beta thalassaemia trait, there is a chance
that sorme of their children could have beta thalassaemia major. There are about !
200,000 people with beta thalassaemia trait in Britain. They are sometimes called

“healthy carriers of thalassaemia”. Beta thalassacmia trait is sometimes called

thalassaemia minor,

Beta thalassaemia major, This is a very serious blood disorder that begins in
early childhood. Children who have beta thalassaemia major cannot make enough
haemoglobin in their blood. They need frequent blood transfusions and other
medical treatment.

Every year at least 100,000 children are bom in the world with beta thalassacmia
major. In Britain, there are about 500 young people with the disorder.

Beta thalassaemia major is sometimes called Mediterranean Anaermia, Cooley’s
Anaemia, or Homozygous Beta Thalassaemia.

2. ELOOQD AND ANAEMIA

To understand more about beta thalassaemia, you need to know a little about
normal blood and about anaemia.

. What is bloed made of?

Blood is made up of a lot of red blood cells in a clear, slightly yellow liquid called
plasma. Each red blood cell only lives for about 4 months. It is then broken down. New
red blood cells are being made all the time. Blood cells are replaced very quickly - that's
why people can give blood often.

Blood is red because the red blood cells contain a substance called haemoglobin,
Haemoglobin is very important because it carries oxygen from your lungs to wherever it
is needed in your body.

Haemoglobin contains a lot of iron. When your red blood cells are broken down,
most of the iron from the hasmoglobin is used again to make new hatmoglobin, You lose &
some iron from your body every day, and you make up for it with the iron in the food
you eat. In fact, the main reason why people need iron in their food is to make
haemoglobin.




People with beta thalassaemia trait alse have slightly more of 4 kind of
haemoglobin calied haemoglobin A, in their blood.

Beta thalassaemia 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 Dees It Matter If You Carry Beta Thalaszaemia Trait 7

Sometimes people with beta thalassaemia trait can have children with beta
thalassaemia major, a serious blood disorder.

L How Do You Find Out If You Have Beta Thalassaemia Trait 7

You have to have a special blood test. The doctors can tell by measuring the size
of your red bload cells and how much haemoglobin A; you have in your blood.

® Iz a Beta Thalassaemia Carrier Il ?
No, %o there is no need for any special medical treatment.

* Is a Beta Thalassaemia Carrier More Likely To Get Other Hnesses 7
No.

] Is Beta Thalassaemia Infectious 7

No. It is inherted; that means it can only be passed on from parents to their
children.

[ Is a Beta Thalassaemia Carrier Physically or Mentally Weak 7
No.

® Does Beta Thalassaemia Trait Affect the Sort of Work You Can Do ?
No.

L Can Any Treatment Change Beta Thalassaemia Trait 7
No. If you are born with thalassaemia trait you will always have it.

e Can Betn Thalassaemia Trait Turn Into Beta Thalassaemia Major T
No.

] Po Beta Thalassaemia Carriers Ever Need Iron Medicine ?

Yes, they sometimes do, but not because of their beta thalassaemia trait. It is
important that you only have iron medicing if you really do need it.




The best way to tell whether a beta thalassaemia earrier needs iron is by a special
blood test that measures the amount of iron in your blood. If you don't have this test, the
docior may think that you are short of jron simply because you have small red cells and
slight anaemia, and may advise you to keep taking extra iron when you really do not need
it. This will do you no good, and in the long run it could be harmful.

L] What About Pregnant Women 7

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

L Why is Beta Thalassaemia Trait Found in Certain Countries ?

People with beta thalassaemia trait are less Iikely to die if they cateh malaria, so
beta thalassacmia trait can be a great advantage. In the past, in countries where malaria
was very commeon, people with beta thalassaemia trait survived malaria when other people
died. They passed the trait on to their children, s0 as time passed it became more
common in malarious parts of the world. Now we can usually cure or prevent malaria,
but beta thalassaemia trait does not go away when malaria disappears.

& Does Beta Thalassaemia Trait Have Any Other Advantage ?

Yes. It seems that people who carry beta thalassaemia are less likely than other
people to suffer from heart attacks when they get older.

] How Common is Beta Thalassaemia Trait 7

Very many countries used to have malaria and all now have quite a large number
of people with beta thalassasmia trait. For instance, in Cyprus one in seven people have
beta thalassaemia trait (both Turkish and Greek Cypriots), and in Greece one in twelve
people have beta thalassaemia trait, In Italy and all of the Middle East and Asia,
including India, Pakistan, Southern China, Hong Kong and Vietnam, the number of
people with beta thalassaemia tmit varies from one in fifty to one in ten in different areas.
In Africa and the West Indies about one in fifty people have beta thalassaemia trait.
About one in every thousand people of British origin have the trait.

* Other Forms of Thalassaemia Trait

This bookiet 15 all about beta thalassaemia trait, but there are other forms of
thalassaemia trait;

Delta-beta thalassaemia trait and Haemoglobin Lepore trait are very similar to
beta-thalassaemia trait. If you have either of these traits, all the informnation in this
booklet applies W you, .

Alpha-thalassaemia trait is very different from beta-thalassaemia trait. 1t only
rarely causes any illness in children. People with alpha-thalassasmia trait do not
carry beta-thalassaemia trait. This booklet does not apply to them. A separate
leafiet, called "Information for People who Carry Alpha Thalassaemia Trait" can
be obtained from the UK Thalassaemia Society, at the address at the end of this
booklet.




In addition to the thalassasmias there are three important forms of abnormal
haemoglobins., These are:

Haemoglobin 3
Hzemogiobin C
Haemogiobin E
Haemoglobin O Arab

If someone who carries beta-thatassaemia chooses a partner who carries one of

these abnormal haemoglobins, there is a risk that some of their children could have a
serious anaemia, like thalassaemia major.

4, HOW IS BETA THALASSAEMIA TRAIT PASSED ON FROM PARENTS
TO THEIR CHILDREN ?

Lat us consider three zorts of couples.

(a)  If both parents are not carriers, they cannot possibly pass on beta thalassaemia trait
or beta thalassaemia major to their children. All their children will have normal

blood.
A pareit A parent
who is not who is not
a carrier a carrier

All the children
will have normal blood

Naone of the children will have
beta thalassaemia trait or beta thalassaemia major
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() If one parent has bata thalagsaemia trait and one 15 not a carrier there is a one in
two (50%) chance that cach of their children will have beta thalassaemia trait.
Mone of their children can have beta thalassaemia major.

A parent with A parent
beta thalazssasmia who is not
trait a carrier

Beta thalassasmia trait Mormal blooxd

Normal blood Beta thalazsaemia trait

Mene of the children will have
beta thalassaemia major WHE B4ETE

People with beta thalacsarmia trait, like you, are completely healthy. They can -
pass on the trait through many generations without anybody realizing that it is "in the ‘
family".




This is probably the situation in your family. As you have beta thalassaemia trait,
one of your parents must also be a earrier. Thiz means that your brothers and sisters also
have a 1 in 2 (50%) chance of being a carrier. They also may have a risk of having a
child with beta thalassaemia major.

(c)  If both parents carry beta thalassaemia trait, their children may have beta
thalassaemia trait or they may have completely normal blood, or they may have
beta thalassaemia major.

In each pregrancy there is a one in four (25%) chance that their child will have
normal blood, a two in four (50%) chance that the child will have beta thalassaemia trait,
and a one in four (25%) chance that the child will have heta thalassaemia major.

A parent with A parent with
beta thalassaemia beta thalassaemia
trait trait

Beta N

, orm
thalassaemia blnocla'
trait

BETA Beta
THALASSAEMIA thalassaemia
MAJOR trait




WHAT IS BETA THALASSAEMIA MAJOR 7

Beta thalassaemia major is a serious inherited anaemia. Children with beta
thalassaemia major cannot make enough haesmoglobin. Because of this their bone marrow
cannot produce encugh red blood celis. The red blood cells that are produced are nearly
empty. ‘

Normal sized red blood cells Beta thalassgemia major

red blood cells
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Children with beta thalassasmia major are normal at birth but become anaemic
between the age of three months and eighteen months. They become pale, do not sieep
well, do not want to eat, and may vomit their feeds. If children with bets thalassaemia
major are not treated, they have miserable lives. They usually die batween one and eight
years of age.

] Can Eeta Thalaszaemia Major Be Treated ?

The oniy treatment for beta thalassaemia major is regular blood transfusions,
usualiy every four weeks for the rest of their lives. Most children who have these
transfusions grow normally and live quite happily into their early teens, but to live longer
than twenty, they need other treatment as well.

After each blood transfusion the red blood cells in the new blood are broken down
siowly over the next four months. The iron from the red blood cells stays in the body. 1f
it is not removed, it builds up and can damage the liver, the heart and other parts of the
body. If thizs damage is not prevented, most people with beta thalassaemia major die
when they are about twenty years old.

At present the only way to remove the extra iron from the body is to give
injections of a drug called Desferal under the skin from a small pump 5-7 nights of every
week. Desferal picks up the iron and carries it out in the urine, This reatment is very
successful and most children treated with blood transfusions and Desferal can now lead
fairly normal healthy lives. When they grow up they are able to work, most marry, and
more and more are able to have children. But the treatment i5 unpleasant and often &
upsetting.,

A different sort of treatment calied "bone marrow transplantation” is now possible
for gome children with beta thalassasmia major. When it is successful the person does not
need any more blood transfusions. However, it is not 2 simple solution. In each case
there is a risk that the bone marrow transplantation may not work, or the patient may die
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or have serious complications. We hope that these problems will be gradually overcome
in the future.

We are looking for better treatment all the time.
» How Can We Prevent Beta Thalassaemia Major ?

If you have beta thalassaemia trait, this is, if you are a healthy carrier of beta
thalassaemiz, when you have children there are two possibilities;

(a)  If your partner has normal blood, there is no chance that your children could
have beta thalassaemia major, though they could have beta thalassaemia trait,

{b)  If both you and your partner have beta thalassaemia trait, then in each pregnancy
there is a one in four chance that you will have a child with beta thalassaemia

major.

When both partners carry beta thalassaemia trait, there are several ways to avoid
having sick children. For instance, doctors can now test for thalassaemia major very
early on in pregnancy while the baby is still in the womb. Many couples who both carry
beta thalassaemia trait decide to test each pregnancy to find out if the baby has beta
thalassacmia major. If it has, they often decide to stop the pregnancy, and o try again for
a child that does not have beta thalassaemia major. There are several other ways o avoid
having children with beta thalassaemia major, such as adoption, or artificial insemination.
To find out more, ask your doctor to arrange for you to visit a genetic counsellor.

6. SHOULD MY RELATIVES HAVE A BLOOD TEST FOR THALASSAEMIA
AS WELL ?

Yes, The fact that you carry beta thalassaemia trait means that your relatives also
have a high chance of carrying beta thalassaemia because it is "in the family®.

Your father and mother, brothers and sisters, and your children have a 1 in 2
{50%) chance of carrying beta thalassaemia,

Your uncles and aunts have a 1 in 4 (23%) chance of carrying beta thalaszaemia

Your cousins have a 1in 8 (12.5%) chance of carrying beta thalassaemia.

You should tell other members of your family about your beta thalassaemia
trait, and show them this booklet. Encourage them to have a blood test to see if they
also carry beta thalassaemia trait, so that they can avoid problems for themselves,

They can arrange for thalassaemia test through their general practitioner, or by
contacting one of the thalassasmia and sickle cell centres listed at the end of this booklet,
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LIST OF CONTACT ADDRESSES

Federation - TIF, and are as of 1994,
Arganting

Dra Aurgra Faliv Torres

Haspital de Pediatria Dr JF Garrahan
Haemate-Oncologia

Pichingha 1850

Buenos Aires

Tal: +54 1941 B532
Australin

Migz Chrigting Savva
Thalassaemia Society of Victoria
& Tiaman Streat

Footseray 3011, VA

Tel +861 3 687 4777
Fax: +61 3 G6B7 4285

Mz Fatricia Flaming

Australian Thalassasmia Agzociation
Haematology Departrmant

ICPMR, Westmead Hospital
Wastwmead, NSW 2145

Tol: +81 2 833 7034
Fax: +61 2 891 6376

Misz Janny Kelly

Thalassasmia Sociaty of New South Wales
P.Q. Box B0

Marrickville, SW 2204

Tel: +81 2 871 1701

Dr Sylvia Barbar - President
Australian Thalazzaamia Association
c/o The Queen Elizabeth Hozpital
28 Woodvilla Road

Woodville South, SA 5011

Tel: +61 B 450 222
Fax: +61 8 243 680G

Migz Irana Triantafillidis

Thalassaemia Society of South Australia
2BB Franklin Street

Adaslaide, SA 5000

Tael: +61 82311132

INSAN

Social and Charitable Centre
Azetbaijan Talaszaamia Society
ab/box N70

Baku Contre 370000

Tel: +7 8922 683 048
Fax: +7 B322 923 297

The following addresses have besn provided by the Thalassasmia international

Bohrajp

Mr Abdulla Saif

Pragident

Bahrain National Hareditary Anaemia Socisty

P.0. Box 11399
Manama

Tel: +9 72 629 500
Fax: +8 73 643579

Belgium

Mra Orialia di Stefane

President

Ligue das Jaunas Thalassemigues

8B8/5 Rus Walefe
4220 Sarging-Jemeppe

Tal: +32 41 333 977
Peazil

Mrs Neuza C. Cerassini - Presidant

Abrasta Associacac Bragileira dos
Talassemicps

113 Rua da Quitanda

8 andar, Sala 62

CEP 01012-010

Sao Paulo SF

Tel: +B5 11 386 151
Fax: +%55 11 524 902/341 712

Mr Luis Carlos Salvaterra
Axzoriacas de Pais

# Amigos dog Thalassemicos
R Farana 203
Hairo Sap Benards
Campinas 5P 13030

Tel: +55 192 3971 30
Conado

Mz Nauzhy Mullani

Ontario Thalassasmia Association
3 Masswy Square, No 2807
Toronta, Ontato

Tal: +1 416 684 6796 (home}

Mrs Mary Sammarco

The Vancouver Thalassaemia Society of BC
6620 Bouchard Court

Richmond, British Columbia

BC VIC BHE

Tel: +1 604 274 1062




Mrz ALC. Kritikos

Queabec Scciety of Thalaszaemia Inc.
505 Jean Talon Easy

Maontreal, Quehec

H2R 1TG

Cyprys

The Cyprus Thalassasmia Association
1 Philippou Hadjipeorpiou

Flat 5

P.O. Rox BSO3

Nicosia

Tel: +357 2 428 141
Fax: +357 2 115 792

Egvont

Dr M, Gadatla

EQyptian Thalagsaemic Friends Association
c/o. Ciba-Gaigy Scientific Office

F.O. Box 1071

Caire 11511

Tel: +20 2919 388/917 143
Fax: +20 2 915 388

Eranen

Mr Louis Thismongue

President

France Hemoglohinoses
{Alpes-Mariomeas}

Centre de Transfusion Sanguine
Avanue de Doctaur Danat
F-08700 Saint Laurent dy var

Tel: +33 8932 23750
Fax: +33 932 23783

Mr Elias Benamou

Association France Hemoglobinoses
86 Avenue du Rove, Bar, D
F-12015 Maraniila

Tal: +33 91 60 91 00

Greece

Mr Dimitris Paspalis

Association of Parants and
Patients of Thessaloniki

T. Papageargiow 2

Thessalomiki 54 631

Tel: +30 31 228 231

Migs Evgania Georganda

Fanhelianic Thalagsaeris Patients’
Azgociation

1 Tzavalla Straet

GR-106 31 Athens

Tal: +30 1 364 4682
Fax; +30 1 645 0510

Costas Papapeargiou

Panhelianic Association for the Protection of
Thalassaamia Patients

Akadimias 64

T.T. 106 79 Athans

Tal: +30 1362 5102/325 2547
Fax: +301 323 6115

Mr Elias Sofianos

President

Panhgllenic Thalassaesmia Federation
Tzaveila 1

Z.P 106 &1 Athens

Tal: +30 1 364 ag82
Fax: +30 1 845 0510

Mr Karnaros

Panaellina Kinigl yia 1i Mesogiaki Anemia
F.0, Box 70014

16610 Givtada

Athans

Tel: +301 894 7I96/6871 5605

Thalassaemia Parents’ Association
Kaszavitti 4

KA 38221

Magnisia

Mr Anastasios Eliopotlos
Thalassaemia Parantz' Asgociation
Antonopoulos 98

KA 38221

Valos

Miss Georgia Galanopoulou
Sylogos Pashontou apo Mesogiakin
era Metrapoli Korinthou
Metropoliticos Naos Ayiou Paviou
P.0. Box 303

Korinthas 20 100

Tal: +30 741 23324
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Heng Kona

Mrs Ngan-Wah Yeung

Tha Coglay’'s Anemia Foundarion of
Hong Kong

P.C. Box 44379

Block A, Flat G. 215t Floor

Shau Ki Won Centra

9 Factory Stroet

Shau Ki Won

Indin

Mr Tapas Ssngupta

The Thalassasmia Socisty of India
1/B8 Grant Sweet (Nr. Chandnt Markat}
Culcutta 700 013

Mr Varsha Bihani

Bhoruka Regaarch Cantra for
Haematolegy @nd Blood Transfusion
Futnani Chamberg, Gat 4
Corporation Place

Caleuera 87

Tel: +51 33 445 615/448 902

Mr Thakorbhai B. Dazai

Parents’ Asgociation Thalasssamic Trust Unit
Kanji Khatghi Naw Building, 3rd Floor
Tatya Gharpure Marg

Bombay 400 004

Tel: +81 22 363 347

Dr M.B. Agarwal

Thatassaemia & Sickle Cell
Sociaty of Bombay

Vijay Sadan, Flat No. 1

1688 Dr Ambedkar Road

Dadar TT, Bombay

Tal: +81 22 414 2272/4453
Fax: +91 22 414 D058

Mr Chandrakant Koticha
Rajkat Voluntary Blood Bank
and Ressarch Centra
c/c Jayshrew Traders ~Ajay Mangion"
P.C. Box 508
Malaviya Road
Rajkot 360 002

Tal: +8&1 281 82636/B2176
Fax; +81 281 4701547016

Dr J.5. Arora

Natonal Thalassaemia Weltare Society
KG 1/37

Vikas Puri

New Deihi 110018

Tal: +91 11 550 7483

Dr .M. Mercnant

Ressareh Laboratories BJ Wadia Hozpital
for Childran

Acharya Donde Marg

Paral

Bomhay 400 012

Tal: +91 22 413 7000/412 97886

Mr C.L. Juneja

The Thalassaamia Foundation of India
181/8, MIG

DDA Flats

Rajouri Gardan Extension

Maw Dalhi 110027

Tel: +97 11 502 367

Mr Guninder Singh Chandok

Thalaggaemia and Sickle Cell Soclety
of Bangalora

Jai Rattan Nivas

11 Af22, Cunningham Road

Bangatore 560 002

Tel: +97 812 258 G661

Mr M. 5. Rakhi

Thalazeaamis Childrar: Welfare Aszociation
3047, Sector 20-D

Chandigarh

Mr Daspak Chopra

Thalxssawmicx India {Regd)

C-1/58 Sefdarjung Davelopmant Aras
Now Dulbi 710016

Indgnosia

Mr Ruswandi

Yayazan Thalassaemia Indpnegia
J1 Meiat Na. 40

Gilandak Barat
Jakarta Selatan 12430

Tel: +21 750 O7BR/793 5836
ron

Dr Mina lzadyar

Dirgctor

Iranian Thalaszasamia Society
Apt. 10, No. 113

Ghasm Farahani Avanue
P.C. Box 15875 G158
Teharan

Tal: +898 21 846 2977
Fax: +9821 877054
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{argel

Mr Gilad Silbarstein
M. Jakobsohn Ltd,
38 Kalisher 5t.
F.0. Box 29096
T#l Aviv 81290

Tel: +872 365103131
Fax; +972 3 517 3585

Iiply

Mr Silvano Fassio

L aga ttaliana Per La Lotta Contro Le
Emopatie E Tumor Dall'Infanizia

Via Giobert 27

1:14100 Asti

TelfFax: +39 147 557 034

Ms Silvia Olla

President

Nuiva Associazione Talassemici ltaliani
L ungorevere Flaminio, 48

100 196 Rome

Tel: +39 6322 4823
Fax: +33 6 482 0974/503 7923

Kuwalt

Dir Laila Al-Fezae
Pediatric Departmant
Sabah Hospital

7.0, Box 25328
13114 Satax

Tel: +8965 254 3377/631 2400
Fax: +965 531 9533

Labanon

Mrs Randa Daouk

Chronic Care Canter

PO Box 213

Hazmieh

Baingt

Tel: +961 1 B68 109

Fax: +961 1 866 301/866 302

Mr Samib Shahine
Lebanese Azsociation
Mea Eng Dapartment
Lim, Beirut

Tal: +961 1 316 316 Ext. 2854

Malaygia

Malaysian Association of Thalassaemia

Jabatan Pediatrik

Univarzity Kebangsaan Malaysia
Salam reja Mude
50300 Kuala Lumpuyr

Mz Khee Swea Hong

President

Fertubuhan Thalassaemia Pulau Finang
5€ Jatan Gen Guan He

11400 Penang

Tel: +B0 4 686 412
Bap, of Maldives

Dr Naila Firdous

Society for Health Education
M Kothanmaagsa {Sauth)

Maaveyo Magu
Mala 20-03

Tel: +260 327 117
Fax: +8960 322 221

Mahg

Mrs Simane Buhagiar

Prasident

Thalassaemia Awarengss Maltese
Agsociation

Comprehensice Genatcs Frogramme

University of Makta

Tal-Orogq

Mzida

Tel: +356 314 392/239 807
Fax: +356 310577

Epkiztan

Mr Amin Bandhani

Fatimid Thalassaemia Centre
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SECTION II: PRENATAL DIAGNOSIS FOR BETA THALASSAEMIA

This section is addressed to couples who both carry beta thalasssemia. Sometimes

beta thalassaemia is written B-thalassaemia.
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CARRIER COUPLES

When two thatassaemia carriers have a child, there is a 1 in 4 risk that the child
will have thalassaemia major. This risk is the same in each pregnancy. You cannot know
in which pregnancy or in which order an affected child will come.

Every characteristic of our body, such as eye colour, shape of the face, or
hatmoglobin production, is determined by genetic material cailed "genes” which are
inherited from our parents. We inherit two genes for every characteristic, one from each
parent. We all have two genes that control the haemoglobin in our red blood cells. Being
a carrier of thalassaemia means that one of the two "genes” that control the production of
haemoglobin in your red blood cells is normal, and on¢ is defective. Since one of the two
genes 15 functioning well, you are healthy. When a child is being formed it inherits one
gene for haemoglobin from each parent. When a parent is a carrier, 2 child can receive
either a defective gene or a functioning one from that parent.

The picture below shows that when both parents are carriers, as in your case, there
are three possibilities,
A DAFEAL Wil A parant with
oatE INAIAZEAAMI3 OeTa ThalazsAaMh
rart it

1

thalaszaemia
ran

BETA Bera
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The baby can receive two functioning genes (one from each parent). In this case it
will be normal. In each pregnancy, there is a 1 in 4 chance of a normal baby.

The baby can receive one functioning gene and one defective gene. In this case it
will be a carrier, like you. In each pregnancy, there is a 1 in 2 chance that the
baby will be a carrier.

The baby can receive two defective genes (one from each parent), In this case it
will have thalassaemia major. In each prepnancy, there iz a 1 in 4 chance of a
thalassaemic baby.

So, in every pregnancy there is a 3 out of 4 (75%) chance that the child will be
healthy, and a 1 in 4 {25%) risk that will have thalassaemia major. In every pregnancy,
your chance of having a healthy child is much higher than your risk of having a sick one.
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2 THE LIFE OF A CHILD WITH THALASSAEMIA MAJOR

Children with thalassaemia major cannot make enough haemoglobin in this blood.
They are normal -at birth but vsually become severely anaemic at some time between 6 and
18 months of age. The only treatment is by regular blood transfusions every 4 weeks,
They need this treatment life-long.

But the transfusions cause another problem. EBlood contains a lot of iron, and this
gradually accumulates in the body. Iron is poisonous. It can damage the liver, heart and
other organs. Unless it 15 removed it causes death at about 20 years of age. Fortunately,
iron can be removed using a drug call Desferal. Unfortunately, Desferal cannot be taken
by mouth. It has to be infused under the skin through a fine needle using a little portable
pump, Usually the pump is used at aight for 8-122 hours while the child sleeps, on 5-6
days a week.

With this combined treatment, people with thalassaemia major can live at least up
to 33 years. They can go to school and work normally, and many can have a family. But
they find the treatment very burdensome.

Treatment is steadily improving. In the past 10 years or so, an increasing number
of thalassaemic children have been “cured” by bone marrow transplantation. However,
tone marrow transplantation is not easy. It is possible only for patients with a brother or
sister who maiches their own tissue type fully, and there are serious risks to life and
health.

3, HOW CAN YOU AVOID HAVING AN AFFECTED CHILD ?

If you do not wish to face the problems and pains of having affected children, then
you have a number of choices, This booklet is mainly about prenatal diagnosis, but you
need to know that there are other possibilities.

Other choices:

(a) You may decide to have children without interfering with pregnancy at all. Some
people make this choice if they cannot accept a termination of the pregnancy under
any circumstances, of if they do not want o take the slightest risk of losing the
pregnancy as z result of tests. If this is your choice, we will help you as much as
We can.

m You may choose to separate and find another ers who is not a carrier, since a
carrier and a non-carrier cannot produce an affected child. This choice is open to
those not yet fully committed to a partner. In fact, very few couples make this
choice,

{c) You may choose to stay together but not have children, or eise adopt a child,

(d)  You may choose to use the techniques of "assisied reproduction” to have an
unaffected child. There are two ways to do this,

» Firstly, you (the woman) may be given sperm from a man who is not your
partner. (The donor man must be tested and found not to be a carrier).

] Secondly, your partner’s sperm can be used to fertilise eggs taken from
another woman. (The donor woman must be tested and found not to be a
carrier). The fertilised eggs can then be placed in your womb,

However, both of these methods are expensive. If you are
interested, ask for more information from your genetic counselior.
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Finallly, if you wish to have your own healthy children and avoid having an
affected child, you can ask for prenatal diagnosis in each pregnancy.

WHAT IS FRENATAL DIAGNOSIS 7

This is a test that can be done on the baby before it is bomn to see whether it is
affected by a particular disease or not. If it is affected, the couple may decide to stop the
pregnancy, and try again for an unaffected child. If the baby is not affected, then the
pregnancy can continue normally.

Remember, for most couples at risk for sickle cell disorder there is a 3 out of 4
chance of a healthy child in each pregnancy, s most pregnancies continue normally after
the test.

You will need to go through the test in every pregnancy. There are couples who
have built up a family of 3 or 4 healthy children using the test each time.

Material from the baby can be obtained for testing in thres different ways, call
chorionic villus sampling, fetal blood sampling and amniocentesis, The type of test you
have depends on the stage of your pregnancy and the position of the placenta. The test
can be done between 10 and 2y2 weeks of pregnancy - but obviously the earlier the better.

Nowadays the best way to examine the material from the baby is by analysing the
haemoglobin genes. This is called "DNA analysis®. More than a hundred different
alterations in the haemoglobin gene can cause thalassaemia. Therefore it is necessary 10
study blood from both parents to find out your particular alteration. If we cannot detect
your alteration, we may need to study blood from your parents, or from your children if
you have any. In order to do the test in a rush, it 13 best to study both of you, and other
family members if necessary, before you start a pregnancy.

CHOOSING PRENATAL DIAGNOSIS
Onge you have become pregnant, we ask you to attend our clinic as soon as
possible. It is important for both partners to come for this first visit, if at all possible.

The first visit is necessary for the following reasons.

[ ] To discuss the advantages and disadvantages of the test fully with you, and answer
all your questions, 5o that you can decide if you want a test or not.

® ‘To do an ultrasound scan, so that if you want the test we can plan the best date and
method. This will depend on the exact stage of your pregnancy, the position of the
placenta, ete. It is useful to drink a lot of water before you come to the hospital,
to help with the ultrasound scan,

» To take blood samples from you and your partner if necessary.
[ To make up your medical notes.

If you choose to have prenatal diagnosis, you make a separate visit for the test.
You come into hospital for a few hours in the morning, with your partner if he wishes to
come. We do another ultrasound scan to see exactly where the baby and the placenta are,
Then we do the test that is the best for you. We use ultrasound all during the test, so that
we can see exactly what is happening. You are not put to sleep.  You can go home later
the same moming.




- & CRORIONIC VILLUS SAMPLING

This test 15 called CVS for short. It can be done early in pregnancy, from about
10 weeks after your last menstrual perod. The best iming is between 10 %.nd 12 wesks.

In chononic villus sampling, a small amount of material is taken from the
developing placentz. The placenta is where the baby is attached to the mother. It

develops from the tssues of the baby, not of the maother, so it has the same constitti
the baby. It is made up of chorionic villi. HHon as

There are two ways to obtain a sample of chorionic villi: either through the vapina
a or through the abdomen (tummy). Which one we use depends on the positign of theg
placenta. We use an ultrasound scan all the time so that we can see exactly what we are
doing.

When it is possible to reach the placenta through the vagina, we do not use a
needle. The obstetrician puts a very thin plastic wbe through the vagina and then into the
womb. It is so thin that most women hardly feel it. It does not touch the baby, or the
linle bag of water is it lying in. Then we attach a syringe to the end of the tube and suck

out a very small sample of chorionic villi from the placenta. The picture below shows
how the test 15 done,

) Specuium to hold
vagina cpan

When we cannot reach the placenta through the vagina, we reach it by puttin
long thin needle through the abdomen and into the wwnt:g We inject a localyagacsﬂxit?c
into the skin before we insert the needle, to “freeze it*. The Jocal anaesthetic stings and
there is a brief feshing of pressure when the needie is put in, but you shauld feel very
little pain. ‘When the ultrasound picture shows that the needie is in the right place, the

obstetrician fixes a syringe to it and gently sucks some tissue out. The picmrs
shows how this test 1ysn done. - picture below

Naedle is used to

obtain chononic
materizl

Amniotic
fluid

Fetus

Daveloping
placanta
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Once some tissue has been sucked out, we immediately Jook at it under a
microscope to check that it is from the placenta. If it is, we stop. If it is not, we more
the tip of the wbe or needle slightly and try again. Sometimes we have to make 2 or 3
attempts to pet the tigsue. The test usually takes 10 o 20 minutes.

After the test, we invite you to rest in the hospital for about 30 minutes. Then you
can go home. It is wise to take things easy for one or two days. This means you can go
about as usual, but should avoid heavy work. Avoid sexual intercourse for 10 days after
the test, If the test has been done through the vagina you may see some blood spots for a
few days. This is usually harmless. However, if there 13 a lot of blood or you have pain
or fever, you should contact us immediately at the telephone number we have given you,

How do we test the chorionic villus sample ?

The genes responsible for all the characteristics inherited from the parents,
including haemoglobin, are made of a material called DNA. All the tissues of our body
contain our whole DNA pattern. In the fetus, this includes the placenta. We study DNA
from the chorionic villi so see if the baby's genes for haemoglobin are normal, or if an
alteration has been passed on from the parents. It takes from 3 to 10 days to analyze
DNA, s0 we usually have the result in about one week. We will tell you immediately we
know the resuit, If the baby is not affected you can continue your pregnancy with
confidence.

Ls the DNA test accurate 7

PNA, analysis is the best method for diagnosing inherited diseases. However, in
every medical st there is a small possibility of a mistake, All human beings can make a
mistake however careful they try to be. Sometimes nature jtself can "play a trick™ and
make us make a mistake. So there is a chance of a mistake with this test, but it is very
very small, Jess than 1 in 200 (0.5%).

The DNA test depends on studying the parsnts’ DNA and then comparing it with
the baby's DNA. The test 15 not reliable if the man who comes for testing is not the
baby's real father. It is very important for the woman to tell us confidentially if there is
any possibility that her partner is not the baby's father.

Is CVS safe ?

We are still not exactly sure how safe CVS is. There is practically no risk to the
mother., The main risk s that the test could cause a miscarriage. We do the test as gently
as possible, but anything that interferes with a pregnangy may cause a miscarriage. A the
moment, the risk of miscarriage after CVS durtng the first 12 weeks seems to be around 1
in 50 (2%). However, it is difficult to give an exact figure for the risk of miscarriage
after this test because other factors can influence it. For example, the older the mother
the higher the risk of miscarriage. When a miscarriage does oceur, it can be difficult to
tell whether it was due to the test or not, because many miscarriages happen naturally at
around 12 weeks of pregnancy without any test.

It also seems that, yery rerely, CVS can cause abnormalities in the development of
the limbs or fingers. However, this has only happened if the test vas done before 9.5
weeks of nancy, There is no evidence that V5 can cavse any problems when 1t is
done at 15 weeks or later. This is why we prefer to do CVS between 10 and 12 weeks.

7. FETAL BLOOD SAMPLING

In this test we take blood from the fetus. It has to be done at 18-22 weeks after
the last menstrual period. We use it when the pregnancy is already quite far advanced
and we cannot reach the placenta for CV8, We also use it when we cannot make the
diagnosis by DNA analysis.
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The obstetrician first injects some local anaesthetic into the skin of the tummy.
Then he or she puts a very thin needle through the tummy and takes a few drops of blood
from the baby's umbilical cord, where it is attached to the placenta. The needie does not
touch the baby itself. We use an ultrasound scan all the time so that we can see exactly
what we are doing. ‘

insertion of umbilical
cord into placenta

After the test the woman rests for 20-30 minutes in hospital. It takes about a week
to get the result,

BHow do we test the fetal blood ?

When possible we test it by DNA analysis, as deseribad for CVS. If this is not
possible we test it by analysing the baby’s hasmoglobin,

In the womb, babies with normal blood make mainly fetal (baby) hasmoglobin
(HbF) but they also make a small amount (4-9%) of adult haemoglobin (HbA). $o in a
baby with normal biood there is a small amount of adult haemoglobin. In 2 baby with
thalassaemia trait there is half that much. In 2 baby with thalassaemia major there is litde
or no adult haemoglobin, So to find if the baby is affected, we find out how much adult
haemoglobin it has.In a baby that carries sickle cell trait this is half Hb A and half Hb S.

If you have this test, we will be happy to show you your results and explain them
to you, if you wish to see them.

Is fetal blood sampling reliable 7
We think the test is very reliable. But in every medical fest there is always a small

possibility of a mistake. We think there is about a 1 in 100 (1%) chance of a mustake. If
the results are doubtful, we may have to repeat the test after 2 weeks.
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Is fetal blood sampling safe 7

Every medical test carries a risk. In fetal blood sampling this is very small.
There are practically no risks to the mother. In about 1 in 100 cases, however, a
miscarriage will occur. This can happen from a few days to a few weeks after the test,

Tor keep the risk to the minimum, you should take things easy for one or two
weeks after the test, avoiding tiring housework and carrying heavy objects like shopping
or children. Avoid sexual intercourse for 10 days after the test. If you notice any
bleeding or discharge from the vagina, contact the hospital at once.

8. AMNIQCENTESIS

We use this test very occasionally when, for some reason, we cannot do CVS§ or
fetal blood sampling.

How iotic fluid obtained ?

Amniotic fluid is the liquid that surrounds the baby in your womb. As shown in
the picture below, the obstetrician puts 2 small needle through the tummy into the womb
and takes out a small amount of the fluid from around the baby.

? Needie simply
goes into a
pool of fiuid

Ultrasound
sgannar

Amniotic
fluid

Placenta

No local anaesthetic is necessary. There is only a brief feeling of pressure when
the needle is put in. 1t usually takes only a few minutes to draw off some fluid.
Bow d ;ofic fluid 7

Amniotic fluid can be tested by DNA analysis, as with CVS. However, it cannot
be analyzed at once because it contains very little material from the baby. We have w
grow it in culture in the laboratory for at least 2 weeks. Then the DNA analysis requires
another 5-7 days,

Therefore, the results of this test take at least 3 weeks to come from the '
laboratory.

15 amniccentesis safe 7

As we swd bafore, every medical test carries a rigk, but the risk of this one is very
small. It is almost entirely safe for the mother, and there is Jess than a 1 in 100 chance
that it could cause a miscarriage.
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It is just as accurate as the CVS test,

0. TERMINATION OF PREGNANCY

If the test shows that the baby is affected, you may decide 10 end the pregnancy.
This is done in one of two different ways, depending on the stage of your pregnancy.

Early termination

This is possible if you are less than 14 weeks pregnant. You come into the
hospital one evening. The next day you are put to sleep as if you were having an
operation. Your womb is emptied through your vagina. The operation is quick and you
feel no pam. You can go home the next day.

A termination does not reduce Lﬁmur chance of having another baby, A few months
later you can try again to have a healthy child, and you can have another prenatal
diagnosis if you wish,

rrinati

We have 1o use & different method if you are more than 14 weeks pregnant. We
inject a substance called prostaglandin into the womb. This brings on iabour pains and
starts a miscarriage. The procedure lasts about 17 hours. You can have plenty of pain-
lallers and some anaesthesia, but of course it is much more upsetting than an early
termnination,

This type of termination does not spoil your chance of having other pregnancies.
After some months you can try again to have a health child, But next time it is best to
have an earlier prenatal diagnosis at about 10 weeks of pregnancy, if possible,

10. PLEASE COME EARLY !

The test should not be done in a ruh, so we like to see you and your partner
before you become pregnant. If you are plarning to have a baby and thml;e‘}mu will want
to have it tested for haemoglobin disorders, please contact your local counselling service
soon. It may be necessary to take small blood samples from you, your parmer, and any
other children you have.  If you are already pregnant and want the baby tested, contact
your local counselling services as soon as possible. They will be able to answer all your
questions, and will arrange for you to have a test - if you want one. You can contact
yout local counselling service at:

%% kN
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