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This book contains basic information about the 
thalassemia trait. 

Whether you have been diagnosed with the 
thalassemia trait or are simply interested in 
finding out more about it, we encourage you to 
consult your physician or a hematologist. If you 
carry the thalassemia trait and are considering 
having children, we also suggest that you seek 
the advice of a genetic counselor. 

The Cooley's Anemia Foundation's message 
concerning the thalassemia trait is simple: 

Being tested for the thalassemia trait is easy. 
And it is in everyone's best interest, working in 
partnership w ith the health care professional of 
their choice, to be informed and take responsi
bility for their own health care. 
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What is the thalassemia 
trait? 

If you have been diagnosed with the thalassemia 
trait, this is simply another way of saying that 
you carry the genetic trait for thalassemia. 
A genetic trait is a kind of message or code 
contained in your body. You may pass this 
code on to your children, and they may pass it 
on to their children. 
You may, for instance, carry the genetic trait for 
blue eyes, even if you yourself have brown eyes. 
Thalassemia trait is not a disease or condition 
but a kind of genetic possibility that you pass 
on to your descendants. 
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The thalassemia trait 
is not a disease. 

Medical personnel often tell people who carry 
the thalassemia trait that they "have tha
lassemia" which can lead trait carriers to 
believe that they have some kind of health
threatening medical condition. This is not true. 

Medical terminology refers to the thalassemia 
trait as "thalassemia minor. " So while it may 
be technically correct to say that t rait carriers 
"have thalassemia" (or, more properly, "tha
lassemia minor"), trait carriers should be aware 
that carrying the genetic trait for thalassemia is 
not the same th ing as having a disease. 



The thalassemia trait 
requires no medical 
treatment. 

Physicians sometimes mistakenly prescribe 
iron supplements for thalassemia trait carriers, 
usually because they mistake the smal l size of 
the trait carrier's red blood cells with iron-defi
ciency anemia. 

The on ly way to properly determine the need 
for iron supplements is to have a physician test 
iron levels in the patient's blood. Without a test 
of blood iron levels, iron supplements shou ld 
not be prescribed for tha lassemia trait carriers. 
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The thalassemia trait can
not become worse or turn 
into a serious disease. 

Because the thalassemia tra it is a genetic trait 
and not a health condition, it cannot "become 
worse" or change into one of the more serious 
forms of thalassemia that may require medical 
treatment. 

Similarly, except for extremely rare cases, the 
thalassemia trait has no symptoms and 
requires no treatment. 
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Why should I be 
concerned about the 
thalassemia trait? 

Even though the thalassemia trait has no 
symptoms and cannot directly affect your 
health, it can indirectly affect your health and 
directly affect the health of your children. 
Doctors may mistake your thalassemia trait for 
a different condition and prescribe unneces
sary and potentially harmful tests or treat
ments. A lso, when two thalassemia trait carri
ers have a chi ld , there is a one- in-four chance 
w ith each pregnancy that the chi ld w ill be born 
with a serious blood disorder. 
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Thalassemia is the name of a group of genetic 
blood disorders. 
To understand how thalassemia affects the 
human body, you must first understand a little 
about how blood is made. 
Blood carries oxygen from your lungs to other 
parts of your body. Oxygen is carried inside the 
red blood cells by a substance called hemoglobin. 
Hemoglobin is made of two different kinds of 
proteins, ca lled alpha and beta globins. These 
globin proteins are made by genes located on 
pairs of chromosomes . If one or more of these 
globin-producing genes is abnormal or miss ing, 
there is a drop in globin production . 



When only one beta globin gene or one or 
two alpha globin genes are missing (as is the 
case with trait carriers), the drop in globin 
production is so small it rarely affects the 
person's health. 

But when two beta globin genes or three alpha 
globin genes are missing (as is the case with 
the more serious thalassemia disorders), the 
drop in globin production is so great that the 
red blood cells do not form properly and the 
blood cannot carry enough oxygen . 

The result is anemia that begins in early 
childhood and lasts throughout life. When all 
four alpha genes are missing, the result is 
usually death in the womb. 

Since thalassemia is not a single disorder but 
a group of related disorders that affect the 
human body in similar ways, it is important 
to understand the differences between the 
various types of thalassemia. 
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Alpha Thalassemia 
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Normal alpha globin 
genes chromosomes 16 
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People who do not produce enough alpha globin protein have alpha tha
lassemia. It is commonly found in Africa, the Middle East, India, Southeast Asia, 
southern China, and occasionally the Mediterranean region. 
Alpha globin is made by four genes, two on each strand of the chromosome 16. 
Individuals who have one or two abnormal alpha globin genes have alpha 
thalassemia trait. 
An individual with alpha thalassemia trait defined by the presence of one 
abnormal alpha globin gene is said to have the silent carrier state . This 
condition, in wh ich one of the four alpha globin genes is missing or defective, 
generally causes no health problems because the lack of alpha globin protein 
is so small that there is no anemia. 
It is called "silent carrier" because of how difficult it is to detect. Silent carrier 
state is "diagnosed" by deduction when an apparently normal individual has a 
child with hemoglobin H disease or alpha thalassemia minor. It can also be 
diagnosed by special DNA testing. 
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If both parents carry alpha thalassemia minor in which the two abnormal 
genes of each parent are on opposite chromosomes, their children w ill 
inherit alpha thalassemia minor. 
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An individual w ith alpha thalassemia trait defined 
by the presence of two abnormal alpha globin 
genes is said to have alpha thalassemia minor. 

~Q*-@Af-!f.s- r~ffii~~ma-I$r~B~ltsi.J ~
a-±til$~jlJ/n~~l'n!E'.~ , ftiF~~~R~@A~.tifil! 
a-±furj:l;lij~J/n ° 
~*-1-A~-;s-·~~1-~ma$~B£~-~
a-±til$/ilJ~illl~~mtITT5:E:Y. ftiil~Ji.R~i' A,fJ~m 
a-±t!li:p~~Jl'n, 

//' 
alpha thal<)ssemia 

/ minor 

tl<ll:i a-±fucpjflj~Ifn 
I 

&ma-ll!l"P■•JfII 

\ 
\ 

'----- '----

Alpha Thalassemia Minor. 
In this condition, in which two of the four alpha 
globin genes are missing or defective, the lack of 
alpha globin protein is somewhat greater. 
Patients with this condition have smaller red 
blood cells and a mild anemia, although they do 
not experience symptoms. 

Phys1c1ans often mistake alpha thalassemia minor 
for iron deficiency anemia and prescribe iron sup
plements that have no effect on the anemia. Both 
abnormal alpha globin genes may be on the same 
chromosome Ccis position) or one may be on 
each chromosome in the pair <trans position) . 
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one parent has alpha tha
lassemia minor w ith two 
abnormal alpha glob in genes 
on the same chromosome 
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The alpha thalassemia traits combine in different ways to 
produce blood disorders that range from mild to severe in 

their effect on the human body. 
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and the other parent has the 
silent carrier state with a 
sing le abnormal alpha globin 
gene on one chromosome 

1!Ull9"¥l- 7J$Jffl\/frn;!J~ff, 
:/f-j~~elffl_t1'f-@aJi~ 
a£IzsLl'l:'ii': 
XX*<l'~ - 1,j;J;cftt'l¾mt. 
:/I - ,fd,/:,, fs i* _t fl -1' a fie~ 
B£131fl''ii!; 

alpha thal 
silent carrier 

25?/o 
hemoglobin H 

1disease 

2 5 °1,Jfnllilffi Hffei 
2s¾IIllHmsH(p, 

\ 

/~-

there is a 25% chance with each pregnancy 
that their child will be born with hemoglobin H 
disease in which three of the four alpha globin 
genes are abnormal. 
In this condition , the lack of alpha protein is great 
enough to cause moderate to severe anemia and 
may cause serious health problems such as an 
enlarged spleen , bone deform1t1es and fatigue. 

25% IE~JfnU~a 
25% IEm'IIllHma 

25% a-±t!Jcp;Jiji!!Jfn~~ff 
25% a-ltll 'P iiiHtlill¾W't 

25%!!!\/frn/; a-±t!Jcp;Jij~Jfn~~ff 
25%;cftt'( a-ltB'P~~IIll¾W't 



if ... 
~□* ... 

both parents carry alpha thalassemia minor with two 
abnormal alpha globin genes on the same chromosome 

!Ul!±SJ~tl<llfo-till$ilHtlfn, 1"1>1AiSJ1'l1"1>ii~aI51<lll'B½izsl 
~m , .B.it~liiJ-Aft\!;/.!<§\llLt 
:XUleiSJ'.8$£fila-ltll$~'ttrtn, vJiA±'>.lfl"Mi'al*lll'S ½lz:I 
jf'/j;', _§_j_;'z_'flii] - ;]\J!i'@1.t l:_ 

normal hemoglobin 

25% iE*@H:i!iS 
25% iE;\ji;rtnilJ!i'i!l 

alpha thal trait Ccis Type) 

50% a-iill$iJjjJi!@}t~: ( lili'l'it) 
so% a-ltll$~"ttrtn~mt (Iii~~) 

25?/o/ 
hydrops fetalis 

(alpha thal major) 

25% ·~~5t',7./(i!I\ 
( ~ll:/a-±ill'f5Jjj~Jill) 

25% ij~)L7J<ij<j, 
(£fila-Jtl,, $.'ttrtn) 

there is a 25% chance with each pregnancy that 
their child will inherit hydrops fetalis or alpha 
thalassemia major, in which all four alpha globin 
genes are abnormal. 

Most individuals with this condition die before or 
shortly after birth. In some extremely rare cases. 
in utero blood transfusions have allowed the birth 
of children with hydrops fetalis who then require 
lifelong blood transfusions and medical care . 

ffi:ti::PfPi , ft!lff"la<JFAft~~25%a<l-~ililJ!il§a7,'(.II 
<l,tffiUl!a-tt!!$ili1llfn ' :ltlZ!l@a~lfiS£~:i:~ 

----- ~* · 
IZ!l@a~lfiS¥~:i:~~*a<JAf1~*~ 

fitt t!:l~z~<i,tt!i~~~~~~~ 
affiPa<i~~r 'T-~~•®cJ~ffiP 
fiAf1~7J<!lil<J@llt!i~ , /!l.t)~I! 
Ji;:~~ti~MllD.~llfHll · 

~ i!(: Pfl/K, ft111i1/t.JFof'c:/1f1'l25% 
s\Jffi.$~1~Dl!)L7J<.ff'l' ~!1-a!l!l.a

Jdicj:,lf'l!Jtn . ,l!!;ll9 -1'aJ.H:S¥1;§ 
:i:ll/l,lf~. 

ll91-a~lfi8¥1;§:i:ll/l,lf'/il'(t,]Afl)L;;l;:'3'f)'. 
ttt!i~ZM~t!:l~FoT-~~~C. tt~~ s\Jffl 

j,51,r'f- 'gP'J\filfncJ~~J.·;JiAflJL7J<M,if.Ji'¢t!i~. 
@~Fo~~~~ti~lfilfn~~nw11. 
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Beta Thalassemia 
13,- tfutp~j~lfII. 
13,- j{k q:t ~ ~ 1fn. 

Normal beta 
globin genes 
chromosomes 11 
11m~e1i1ttB'J 
IE;'i';BI,f~B;!\l:lzsl 
11-'il-~@i)j;_ts\j 
IE'il\'BI!t{J,:EJ~lz;I 

People who do not produce enough beta protein have beta thalassemia. It is found in 
people of Mediterranean descent such as Italians and Greeks, and is also found in 
the Arabian Peninsula, Iran, Africa, Southeast Asia, and southern China. 
Beta globin is made by two genes, one on each chromosome 11. Individuals who 
have one abnormal beta globin gene have beta thalassemia trait. 

BETA THALASSEMIA MINOR or BETA THAL.ASSEMIA TRAIT. 
In beta thalassemia trait, one of the two genes is abnormal but the lack of beta protein 
is not great enough to cause problems in the normal functioning of the hemoglobin. 
A person with this condition simply carries the genetic trait for beta thalassemia and 
will usually experience no health problems other than a mild anemia. 
As in alpha thalassemia minor, physicians often mistake the small red blood cells of 
the person with beta thalassemia minor as a sign of iron-deficiency anemia and 
incorrectly prescribe iron supplements. 

1ii! P11'tlliii-i_JE~BI!r~BB'-J).JIIl"lB-±i!Jg:iiffi•J1n ° Jl:l:ffei*~n~±tfi,g:iiffiflEJ-c131:m' , ~D~::k: 
,f;IJ},JD#,-~ A' @i:M9'-i_n~~iij:fl'z.is-'¥-~' jjf&Jl 'JF)~j '*l¥l2TD9'llil¥lflG 0 

BI!r~BS31iP.li~¥1zsl#.lil~,\!l ' m_mi~¥1zsl&~mi~,f~B'-J1 n!!U,ie\iii_t O m_liP.l@BI!r~B¥1zsl 
$l"l-i~~*B'-lAlin~ B-±i!Jg:i,1lJ~J1Il.Nfi 0 

,~~ B-±tJl,i:p)ffi:~.ITil~ B-±tJl,i:p5ffi:Jlilll ¥/}~ 
ttB~g:i;m.J1nt!}fi~g:i , liP.l@¥1zslcpsl;J-@~* · @~B-~B~z~,fS;i__ , ,fJE.~ 
~ ~ illlhl~BB'-lIE*J}Jflli O m_l§'k~l"lB-±i!Jg:ija~J1ns'-Jll:1'Nfi ' {ElJ#(J~!ll&'~illl'.>'~' lm 
*>9.l"lJtitillll/.J:Foiil'! 0 

t11!'J-±tfi,g:i;m~J1n,11I~B'-lfilJ1nI;iz~1J\, ~-i_*~~Jl:l:m5'J~ffi11.J1ns'-JJ1,,1Ji* , ~i1Hc\l'Ui!J5'J,III 
~OO'lmffi~7J 0 

1./f Pl 1' ~~f' t_jc_JE. tiJ$ B J.$1;~ a ITT k\!Hrn-±tv,cp ;ilHtlll, tl:l: ffeJ m, m 'f±tb,cp j/jj:f~ )J~}j§-~, 
P□ 2::k:f1JAfD#,-Jl'll'A, @1±_,,.'.3':3:.'fPi:fttiB-'¥-c%. ifltll. ~icjJ'iL 5Fi¥l.ill.Zf□ cpgii¥JfrG, 
Btl~B EE M1-¥1zci~iil/i~!:l. ~M1-¥1zci{,'z:'f M*1'~ ITT 11 ~:!+1'1's12f_t, ~M-t-BI.$1;~ B 
¥1zcl $ l"l-1-ff mITTAml 'f B-±1!Jg:i j/jj~ffil N ®:, 
$~ ~ B -±m 'fl ;ij :Pt@ §X B -±m 'fl ;ij :Pt illl 1~ mt 
ttB-±tb,g:i j/jj~ffilt'l'®:~cp, M1-¥1Z:l cp ITT-1-**' j_§_~BI.$1;~ B ~ztt1'r;i__, 1' 
JE~~~J1Il.U~BITTI.Em,~~, ~l§'AAi'JB~cp~~ffil.ITT~ffl¼®:. ©~7~M~ 
@'.>'I', mi. m,;i l"l :Jet 'S1l!/JJol ~JL 
$_i<llil B-±i!Jcp jflj'~ffil.,f , ~ ITT UJ1Il.J'f<t2 1 J,, lli': gc_ '/j\'1.•,Hil-tl:l:t_l.ll 7') ifiHJdi~ffil ITT x1E ~. #i'fi.j 
±1!J:TJ .f.~3Hl,4'Jt;9.rJJ, 



normal 
hemoglobin 

both parents carry the beta thalassemia trait, 

xBJ1!1'1,t'J,J,\e,,t;i1!\'B-tiliq,;ij~Jtnmt• 

~-~1,t'sJ~&M~±t!i'fl•'Dl:wMmtW 25%/ 
Cooley's _a"nemia 

25% ~'filj~Jfn/]E '"\~ 
&;~!fflm. itlliilltJ/§1-\:tEt±l'EBi. t1i1'125'/,ltlt/Li¥Mi' '·,. 
Bl*•s£1!:it'sJcB';'i\', :araltlffl55U1Ul!Mll-±t!i't' •• 1Ill · 

beta thal 
trait 

25% iE'ir:lfn*BJ:ts 
25% iE'/il'Jillillil:3 

50% B-±ili'flilntwmt 

50% B-±t!i'flil!i'Dl:1IDMmt 

~-~-Jfn~. ~~- ~B--8~~-~. ~&'E~ltl 
Jfn~~~. ~•~-~~-Jill . #-~¼Bltl~"~~
~'E-Jfntii~B~&ffl~~. ~~~*fiR~"~· 
~JIIJ\"ltl!:i~'§~,l:Jiln~lH-n. 
ffi~-~ltlffi~~-fflMi'H;i;itJB •• 8£1!:i. ~~~ 
't' laJfilll±t!i't'.'Dl:1Ill. !'!:lfnil.B't'B.B't/iJm~1•F,I 
~'t'Wra~mitJ•Jtn. ~ - ~~-~~••itJ~m. 
1@Jiiill'~/f3'fO~ijq,1;:W. 
~ ~~~~RitJrm ~wm~*~· sq,~~~-~~ 
't'~-Jfn~~ltl~~---~-- 1'~«~•.ilnltl*• 
tt~~. m~~~~n•~~-~~q,~•Jtn. 

there is a 25% chance with each 
pregnancy that their child will inherit two abnormal 
beta globin genes . In its most severe form, this may 
cause beta thalassemia major or Cooley's anemia. 
a blood disorder in which the lack of beta protein 
causes a life-threatening anemia that requires regu
lar blood transfusions and extensive ongoing med
ical care. Lifelong transfusions lead to iron overload 
which must be treated with chelation therapy to pre
vent early death from organ failure. 
In a somewhat milder fonm, the inheritance of two 
abnonmal beta globin genes may cause beta tha
lassemia intenmedia. in which the lack of beta pro
tein in the hemoglobin causes a moderately severe 
anemia and significant health problems including bone 

defonmities and enlargement of the spleen. 
Due to the wide range in severity of this 

condition. the borderline between tha
lassem,a intermedia and thalassemia 

major can be confusing. When a 
patient is more dependent on blood 
transfusions he is likely to be clas
s1f1ed as thalassemia major. 

~~tl~·~~~~~~tfj'E~·~~ 
25%~il$iilii@Bli~B~ltl/SJ~:!i1: • 

lllilm~ffi,.5VH!\'113-±t!!'t'ilUlJfll~.UJ 
K.lfn~•~£-~Bli~B~~~~ -

~&'E$~.lfn~~~·~•~~~~-m •~• 
~~-~-~~~

0 ~'£~00~-l&ffift~~~· 
~i,;Jl!tiilt*ifit ' J;)IIJ;ltlts]~g'l'1i~ffii-l&!/'-3it . 
~~- ~~~~~~~iilii@~m~Bli~S~ltl·~~ 
~ 'flrtll!\'ltt!!'t'iH.lfn · J.'tlfntiI~B'flB~a'EJiltiliJ(~~sl 
~'fl~lilI~~~•Jtn•to-~~~~-$~~~m• 
-@.f.si!l'~/!~fO~nl*~ O 

~~mffi~~~M•~~~~m~•'fl~~toI~~~ 
;Ut.lfn;Zflli~W~mflll • !/(L"-JHU;Jfllloo~~.ffltt 
.Ul , ll~Miml!!<iJ~~.t-1HH~'fl;/ij•oo • 
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12 

one parent 
carries the beta 
thalassemia trait 

PQWc!i!~ 't'-JJ/,ii;t:rn:,i 
13-tfui:pilHflfn~~Mt' 
P0Wc~§ii€ i:p-J', 71~M 
f3.Jt!ii:j:,jfjjpl:1lil'i'fml:t' 

normal 
hemoglobin 

25% iE;l;JfnUiit8 
25% iE;i\'1lilil~B 

and the other 
parent carries the 
hemoglobin E trait 

9l-JJ1,iijlfnl'Jiit8E~~Mt' 
!i5 -1., 7'1 1lil miui rn mt t' 

The beta thalassemia trait can also combine with "variant" 
hemoglobins to produce other related blood disorders. 

B-ti!!$w~1fll.~~Jtili;aJi~W r ~~ J 1fll.U~E3~Jig- , 
5 l~;ttftM§!ml¥Jlfil~*m 0 

B-:tt !fl~ 1,t .Ifu. tf Jffe:-tg ft]" ti~~ "1t :ff" .Ifu. §I 1i S ffi. if, 
5 I ~ ~ ft!!iffi * Ef9 .IIl1 ift ~ffi1 0 

25%/ 
E beta 

thalassemia 
I 

25%/lfnHiit8 
E 13-tfui:j:,;lijltlfn 

2s 01, \mu~ s 
E 13-Jt!i~jfjjpl:Jlit 

\ 
-~ 

there is a 25% chance with each pregnancy that 
their child will be born with E beta thalassemia. a 
moderately severe anemia that has s1m1lar symp
toms to beta thalassem1a 1ntermedia but on occa
sion may be as severe as thalassemia maior. 
Hemoglobin E 1s one of the most common abnormal 
hemoglobins. It is usually found ,n people of 
Southeast Asian ancestry. such as Cambodians. 
Vietnamese and Tha1. 

hemoglobin E 
trait 

beta thalassemia 
trait 

25% JfnHi!l'8E~~M 
25% Jlitil~BE'i'fml: 

25% 13-tfui:p;lijltlfn~~M 
25% 13.Jt!ii:j:,jfjjpl:Jlit'!'fml: 



one parent carries and the other parent carries 
the beta thalassemia trait the hemoglobin Strait (the 

!Ull$- 15~B-±lil$;!rnifIJ. 
1~Mct' 
;i,'<3j€cp - :fj'.IJB-:ill!'t'iJ!t'p\:.oiJ. 
%&'fl' 

normal hemoglobin 

2s% :u:m@Hil\:e 
2s% iE*.oilu•e 

abnormal hemoglobin found in 
people with sickle cell disease) 

!1l-15~IfIJ.Hil\:es (i'±!lw!lt;jjllfil2ffei!','ila 
't'~ma<.1-ff~*a<.1®fil~a)~~'ila 
g - t,'./J.Dilu•esc1:E•~~fil2m~* 
't'~~/t-J-#~m/t-J.Dilll•SlMM* 

sickle cell trait 

25% ffliMxMlillEl~M 
25% illtUlllllEl%& 

beta thal trait 

25% B-±liltj:,;ij}tifIJ.~M 
25% B-:lll!i:pjjjj'p\:IfIJ.%& 

there is a 25% chance with each pregnancy that 
their child will be born with sickle beta tha
lassemia. Hemoglobin S is commonly found in 
people of African or Mediterranean ancestry, such 
as Africans, Italians, Greeks, Turks, and m people 
from the Caribbean. 

The severity of the condition varies according to 
the amount of normal beta globin produced by the 
beta gene. When no beta globin is produced by 
the beta gene, the condition ,s almost identical to 
sickle cell disease. When some beta globin is pro
duced by the beta gene, the condition is less 
severe. 

~~Pf!ii • itM"la<Jtlft:tiffl"25%8'Jll~!MBHtt 
all;l;m8-B-!i!!$ililtlfn • mtu:~es~m:/f:IF;+tl~ 
Jtllcp~JiilcpJil:Jll, • !10:/F;+tiA - t:MUA - 1\\-11.A -
±!!j:Jt},_f!l/JOfiJJtJltA • 

~~a<J--~Nffl.B£~~~~B'liEmB~ 
~ea<.1~tilii~ • S:B~ffil::f~~B~~e 
~ • ~~~'Ji,;l.HIX;i(lll!lfielffe:ffe,ffl llll ; i.§ 

~ B!!:~~~-1!,\'BllHie~ • w:iffll/l 
i1'&iif!l-\\l2 . 

&,!<'.9llt ft!li1'llt-Jfcf1-l'.:Rfl" 25% 
lt-Jtll"'~ fl"i!fflttW~!81Bfi

B-11k<t>lUtl1n. IfilmlieSi!£'ittt 
~~;itl~J:t!lcpifil§\ftcp.:&!Ji/. . P□ ~~iitl 

A, ~*~A, 8~A, ±•XA~ 
/JOtiltt~A. 

lltffiilt-J!"'tf¥.ilffl!r.sB~~P/rr-~ai.JiE'itBJ!f 
:;i:e/t-J:jtimff', 38£~T'r-~BU;]i8B;J tltffei 
Jl'f!::§W~il!IHE!~Jilaffillll ; {§38£~r-~- \\/,BU: 
•ea1 . ffei11lffiif&!Uo - \\/, , 
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Who Carries the Thalassemia Trait? 
n]~® Jdl1'f!fil$mHllfilt~fi? 
lffi~ ® A~~ :t1!!. i:r #lJ ~ lfII. f~ Jffl:? 

Thalassemia was orig inally believed to be common only to people of the 
Mediterranean reg ion, such as Italians, G reeks and Turks . (An early name fo r 
thalassemia major or Cooley's anemia was Mediterranean anemia.l 

±tli,qi;ffi~mt:~t.llwi'il~~- fi.R g,1:~ ±tJi,qiie±ilil@: ( ~□~*TU , 111-i'HD± Ef;Jet~±tJi,) 
ffJ-fi~ffil , ltl:~ fill±tJi,qi ie~ !Ill !fZ/ltu~!Illfil'tt.Ef.Wlt$.flil~±tJi,qi;eAA 0 

~qi~~illl•m•u~~-#R~~~~qi~~~(MX*~- *ffl~±~;!et~~) 
~ - #~~. ltl:~fill~qi~~!Ill~~~~!Illfil'tt~Wlw~~~qi~~-



Since then, scientists have discovered that the thalassemia trait is found in 
people of many other regions, including the Arabian Peninsula, Africa, the Indian 
subcontinent, China, Southeast Asia, and the Caribbean. 

Today, due to the migration and intermarriage of different ethnic populations, 
the trait for thalassemia is found in people with no obvious ethnic connection to 
the disorder. For this reason, the New York State Department of Health pro
vides couples seeking a marriage license with information about thalassemia. 

•*·M**gm±t!l~~R®ffflilig~~X~±t!l/J •~lfiiI~ffi*~-~~-~m~ 
*~-~~-~~~~~~lt~±t!l~~-
9'F. , EE~::flol-ll~J.. □ BkJ~fi.fDliMg , ±t!l~~R®ffflE~{tp~-'f-ili::?1- , g:2£':i'fm-11 
~~~~~~•-11~••~J..M~ili~gm•¥~m-11~~·M~ffl~~w~m~•n 
~~m~*~~~mm~■±t!l~~•®~•m• 

1§-*. N'J2%1UY1.tili,~;ilHtr:rnj~@t±ob:gc_'f'Xt:±t!l/J. PDlfiiI'0Z11'l*S'li. ~~;J,IL EDm' 
;;:t:Jm. ~oo. 3'f:l¥lillir□ n □ ~tt;llJtt!liz:w. 

9'F.. ~r::flol~~J.. □ ~a~~~•· ±t!l~~~®ff@E~ffir~~w. ~:2£':i'E 
~~~~~#~~~~~~G~~AM~t±o~b:~.£r~~~~. IB~ffi~gc_$ 
~m~R~~-fil~*•~~mm~*±t!l~~~®~m~. 
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Thalassemia Trait Testing 
ti!!tf1m~lfn.~~1¥J~~ 
!1!! tp rfjJ ~ 1fil tt mt EJ{J #!~ 

Finding out if you have the genetic tra it for 
tha lassemia beg ins by determining the size of 
your red blood ce ll s. 

If you have a routine blood test known as a 
Complete Blood Count, or CBC , already on 
file at your doctor's office, ask your doctor to 
look at the Mean Corpuscular Volume, or 
MCV. The MCV reading determ ines the size 
of your red blood ce lls . For adu lts, if the MCV 
read ing is less than 75 and you are not iron 
deficient, you may be a trait carrier. For 
ch ildren, the MCV read ing may be lower and 
varies according to their age. 

If your MCV reading indicates that you may 
have the thalassemia trait, your doctor 
should then perform addit ional tests to 
confirm that you have the thalassemia tra it 
and to determine what kind . 

A lthough the MCV read ing is a good indicator 
of whether a person may have either the alpha 
or the beta thalassemia trait, finding out for 
certa in if you have eit her tra it involves 
additional tests. 



Special tests called hemoglobin electrophore
sis and quantitation of hemoglobin A2 and 
hemoglobin F are a reliable way of determining 
whether or not a person has the trait for beta 
thalassemia (beta thalassemia minor). These 
tests are available at most large hospitals and 
clinics. 
Testing for alpha thalassemia trait (alpha tha
lassemia minor) is usually done by a process 
of exclusion; people who have low MCV (not 
due to iron deficiency), a normal hemoglobin 
electrophoresis, quantitative hemoglobin A2 
and quantitative hemoglobin F, and are of the 
appropriate ethnic origin are presumed to have 
alpha thalassemia minor. 
In some circumstances, more definitive "molec
ular" testing is performed to determine the 
presence or absence of thalassemia trait. As 
these genetic tests are developed further, 
they will be used more widely to test for 
thalassemia trait. 

Remember that the fi rst step to finding out if 
you have the thalassemia trait is easy. Just 
call your doctor and ask him or her to check 
your MCV reading . Testing for thalassemia can 
be done at most hospitals. When you go in for 
your test bring this book with you to share with 
your doctor. 
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Prenatal Testing for Thalassemia 
!ilir:pw~lfilEfl!JiM~~ 
J:!!!.qi#IJ~Jfn.at-;rriw#t~ 

If you have alpha or beta thalassemia trait and 
are considering having a child or are already 
pregnant, your partner should be tested to see 
if he or she has the thalassemia trait. If you both 
have thalassemia trait, there are several things 
you can do. 
Inform your obstetrician about your thalassemia 
trait. Discuss what it might mean for your 
unborn child . If necessary, share this book 
with your doctor. 
If you want to determine w hether your unborn 
child has any form of thalassemia, there are two 
kinds of tests you can request. 

jz~*f@;Rca.§R B-ttllq:, jll)':tJ::.IIll 'ff ml:~, I.Ett~ tit~+ 
~ . .§,\:egff~. ~~~~m~m~~•· ~~ 
.§,\:~£~~£~4"~:tl::@'f\cml:~. M*~~m£ 
'f\cml:~ . ~ JL i!J:-1J:,li'!f@;ciJ t,,Z iti. 
~~~~~M~~~Rc~q:,~:tJ::@'f\cml:~ . #~ 
~ i.1if:i!x1f:2;~~t)L~ll1;?@-it2... Jz~~ £,~. i.'11 
~fj;~~~;Pc[l,]~~i!*.:Ji;· 
Jz~*f:2;:l'e~liftilEIW4' ~~&J L£~.11I~ff1oJ-f$tm 
9"~:ti:.IIll, ~ciJ~~*~~~~~~-q:,~-~-



AMNIOCENTESIS 

Amniocentesis is performed in the second 
trimester of pregnancy, after about 15 weeks 
of gestation. Using ultrasound as a guide, the 
doctor withdraws 2-3 tablespoons of amniotic 
fluid from the mother's womb through a very 
thin needle inserted in the mother's abdomen. 
Fetal cells that are floating free in the amniotic 
fluid are then ana lyzed for the thalassemia 
mutations. 

$. ~ flj vfq 
-¥-• ~fHffi'.E!ttPmJtJlB".J]iC@l.::.@IJ'll!JlFe9r:f:l , iB!i'i 
~ tl9-~1sll!!S::ti"Jifi • i±ifflili'sll!JT, U"t#?i-
@~mE~ttffl§i\9-~ffi$ • ~9-~~T~r:f:l~ 
t±l2-3*~~B".l-¥-7.k • ~fti:tit~:l;~~i±-¥7.kr:f:l~Ml 
JGE!ru · .L-'..zlit)EE/'lJG~i5°1'l±iilr:f:li®Jt iln~~ • 

$ W,\ 5f flj ;;1(: 

$W,!'.51~#i±!tt~J!JlITT~=~-=-~FIJ!Jl~~. ~ 
Ji'x~tf9-~15Jl';J:5:ti"i.1:Hr. 1±illiF'Sl4'T, G["f_ 
1:il--~~~m~IEITTi't*§i\9-P:JllifiB. fj,_9-p:J ITTT 
'8 cp EfYt±J 2-3:T:;.!Sirr,ITT-¥*, ~1§-t&~t>Ji!i;-'¥-:ft-¥ 
*cp ITT~i'l J UH2. J.:), 1f!i)E~/'l J L~il.;'11±1ilcp ;/lt:tt.iln 
~1E o 

CHORIONIC VILLUS SAMPLING CCVSl 
CVS can be performed somewhat earlier than 
amniocentesis, at about 10-11 weeks of preg
nancy. In this test, the doctor removes a small 
sample of the chorionic villi, or the cells that 
will form the placenta. The cells are removed 
either with a thin needle inserted in the moth
er's abdomen or with a thin catheter inserted in 
the vagina. These cells, which contain the 
same genetic information as the fetus, are 
analyzed for the thalassemia mutations. 
If you are interested in either of these tests, 
ask your obstetrician to refer you to a prenatal 
testing center. 
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About the Cooley's Anemia Foundation 
~lU~Ifn.~1ii~FJiJI' 
Jtr:fLl~lfn.~~~Mft 

The Foundation's. mission is: 

• Advancing the treatment and cure for this genetic blood disease. 

e Enhancing the quality of life of patients. 

• Educating the medical profession , thalassemia trait carriers and the public 
about thalassemia . 
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For more information about thalassemia and what the Cooley's Anemia Foundation is 
doing to fight it, call 800-522-7222 or visit our website Cwww.cooleysanemia.org) 
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This publication was made possible by grants from the New York State Department of Health 
and the Centers for Disease Control and Prevention. 

:zls:~El=l#ilitGJ>l·lffi~tilB~-JX~Jl;/Jt±J/t& 
:zls:-cp; El3 rnfJJ-1·1 J2:':t'1!B~~iTJl;/J t±l~ 

Written by David Surface. 

mx : David Surface 
mx: David Surface 

Designed by MediumBlend. 

~tt : MediumBlend 
19:H: MediumBlend 



Cooley's Anemia 
FOUNDATION 

Leading the Fight Against Thalassemia 

330 Seventh Avenue , -#900 New York , NY 1000 1 (212) 279-8090 (800) 522-7222 www.cooleysanemia .org 
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