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bBkf3
edaye lakfbFanshBn

knesoePhtcent -PK 2; manpkedayBtmanCamIdanGB Gal hg
taLasesm. mnfaelakGkCaGkpk b CaGkCq bkCaGkegtsgy
bEnmGB Gallha taLasesm eygxsme RkTkete hakGkeGay Gankn
esovePhent. - GknBn)anxtxRbgERbgBa I nvBtmandmansarRbeysCh
TakTangC karc D gtBCrbsva karkarBar ng karBia)al .

fhsnebe 1akGegdgBtmanbEnm e BRKhTAPaBNamykgknesovePhent
smelakGKChBeRKaRCamyRKeBTurbse hakCk b GaCaFrsxaP):l
Cat. GknBnenknesuePient keB j ctpgtdmgeqyral snrselakGk
Beggy tamed | GaceFeTA)an.

xsgimfaknesmePiend Ed I CatpkmyensParGbr ng
p LvPaKTanyagFeFgal karxfbgEbgrbs shBn
GnrCatCq talasesm kgkarBRgkkarcabGamNICy g
BPBe I3k GBCq eGmkbn kerkarBane ng KarBia)ad .

shBnGnrCatCotalasesm ~S6:t;CBikKNCaxageeBa  evC>
GoRDLa eGENhehry ng &> my X1 GghasegaTs tdlC
smiCkakmTRbkSTlasssrhs Gt ceBakarp IvPaKTantd Imn
GackateF)ankgkarerobcknesovePhentt kgceNamknesovePATag 3
iePT kgekalbNgp InvBtmandmansarsxantamrebobsamBz2d |
GKGanRKh2Kakgkarsk%GB Ebtta talasesm -knesovePh PeK1;
Galha talLasesm ~knesowPh Pak2; ng Cgskx BEsT -kn
eSOVePA PiK3; .

elak )aN's Ggkhls
RbFins 96t (ir)
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GB

shBnGniCat
Cotalasesm

shBnGnCatCqtalasesm -SGt; Atv)nbegtelgkgas 1986
ey beB j ebskkmkgkar Cr yeGaymankarbeg tkmvFRttRtafak Cat
oclm,eGaymanfbS TPaBkgkarkarBar ng KartfTaBla)a heGay )anktmhty
enCotalasesm kgoNatbeTsnmy2Ed ITT rgCgentenkgBPB
ehik.  bebnentl 96t BbobdcCashBn {gRt} meday Smaki
CatCgtaLasesm cnn 98 BoN#beTs Cag 60 tNageGayGk
CqrabEsnnakkgBPBe Ik .

cibtagBag 1996 mk SOt kay CaedKTnakTngCapvkarCamy Ggkar
SXPiBBPBedak wwro; ehy)aneFkarysgCtsTCamyRkmGk
VTissis ng AKeBTikgvsyeniBoNzCag 60 RbeTs RBmTagGoP#B
sxiP)alGnrCat ng Grbl eragchkp I t»sT ng smeKmCoepdg2Ca
iReneTot.

kmiFONHONaIThs Gt CaskmPaBmykgceNimskmPaBSxin?
ng TTH)aneCaKCy . koenatirmman skasala ng snsTak(at fak
thn ng fakGnrCat ABmTagerobce)dHBmp%y ng bkEbxtbN TsSnavd
ng eSovePACERCNSrabRKeBTU Gk Coftmatata ng shKmn Ed REckeay
eday \tKtefenitambNaRbeTsCag 60 kgBPBe lak.

L& synk Cakla bsexg

av nirbs

€ ERhCRYgtaLasesmendCyy BPBelak  FEELTTH)an
(cKdRartfTasxPaBHokDeday KNPaB

ebskkmrbseyg ’ ’
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Cg eGmkbn

HEMOGLOBIN DISORDERS

HEMOGLOBINOPATHIES Gal ha talases

ALPHA ()
THALASSEMIA

esckepm X9
Co eGmkbn CRkmCgmytddmn — — _ )
sPaBhKBal eThe d eKal kaQanm s - 1/
Rkhm. eKalkaQamkhm Catpk
sxinenQamrbsmnss ehyCavtray 2% Bone Marron
o dknasarFatcBam cha GksERSN ~0,,Grmn § beth ng kibéh-

I0Bt ~carbohyarates, ETAKINCANKE ng SrragnanarossarBagkay
ehydknasarFatkakle dcCa ]Jsnkibnk sco,; Gyer ng
GesAGyrk eThe)dcal .

Qam

eiedmns%Bgvy Qamitv)inplt

FtentkgCalkaBess e xrqg Ed O.’gg@w
s tenithnbehagkNalrhsqg. C;‘a
QammanFatpisxan? 2 Epk ® ﬂ.g

i. pasa 'lPIasma:3 VacthraVBN
el0g. vamanbrmaNRoEh 1 55°
enbrmsNQamTam 1 ehyvapSeday Tk G I ng RbetGnsxan2.

i EpKEd DCaRKabQam 2 vamaneKal ke 3 RoePT Ed Imancnnrab lan
okad . ekalkaTagena K ®

o> EKal kaQam>S 'lLeucocytes:

«m,..ﬂ.

Hedulls
-.J' -yl l'-h.-l.hl
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g paEkt TPlatelets b Thrombocytes:
o tKalkaQamikhim ~erythrocytes;

fhePTeka l kaQamnmy2 manmxgarBesserog2xnceBasxma I PaB
thssrmagkay rmman karBarbagngkarbgeraK -ekalkaQams krt
kar)athgQameB I sesQammanrbs ~piEkt; ng ptpgGksENSETA
Gy Cal ka ~eKa I kaQamekhim;.

manCqCaeRenbgeaay PaBmnibRktkgQam ehyCoTagenaftveKcat
fakeThtamFatpSros Qaméd IbHBal -CgekalkaQam's Cgpitkt ng
Coeka I kaQamRkhm; . CgekalkaQamtkhm  catc IkgbNaCg
eGmkbn fdBkgceNamengt KCotalasesm (Galhg -~ ng Eotts
By Y CQ sicke cen. eKehhdech eRBH CgTagen ClTpl
enPaan ARk trbsibetGnkgeka l ksQamf khm ehifa eGmkbn.

eGmkbn

man 4500000 - 000,000 eKa I kaQam

ikhm eFcInskgQuam chyekelkiQam /% Y are
fkhimnmy2 minpk éGmkbn cn 300 ka2 e A

melKN. eGmkbn CaGkp HeGayekal ki { :
QamkhmnvsmtPBdkCBin Gksthtn “ﬁf_\g ) oo
F B CamxgarsxankgQam. GksERS man
sirsxinsribkar Itlas ng deNrkarrbs Gmkbn
ckiska ng srragnana rhssarBagkay . { W

me DK HeGmkbnmytckCa 2 Epk 3 )

() kbn 1clobing CAROEEGNMYegE)an o't
XS deCabxbetGnRbePT Gall ha
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wa, ng EX bethdImn Emnd bePT Galha mandcCa ExEotts
s, ExShama -, ExSEd s 'Izs, ExSGalha CaKCamyExSEbt s
o, begrtCa eGmkbn Hba; £ I maneAcnCageke ImnskB j vy
chymanrhtdl 10° ceBaHTarkkgép. ExSGa l ha cabKCamyExS
enSg2sTotEdr edm,begtCeGmkbn eThtamdNakka B enCvimnss
cihBkarcabkeNt rntektBepmay .

iy EOM riaem, CEEpKmanpkCattdk Ed I Cae RahFatsxanceBatkar
Ithis ng deNrkarbsekaska. CattakmansmtPaBbgkargey
P ng gaypicGksENS eFeGayme IK BeGmkbnmansmtPiB
dkna ng EckcayGksthSneThkanCalka ng Srragnansedzy gy
is K. mns%B jvymanCatedkkgxnfbeh 1 4 fkam kgent 75°
ftv)anetoR)as seyakme DK HeGmknkgeka | ksQamtkhim.

decH krt eGmkbn £ ekem I tamkarBntiQam ngqHoBagnvkrtCat
FdkrbshK Hend.

"

NOTE: The words alpha, beta, gamma, delta where met in this text
will be reffered to with their respective abbreviations

I KN*tNBC

CgeGmkbn CaCgBN ~Genetic disorders; EdCHgB«BKmayETAKN
edayEpk tamGEA I CwT(a enifa | kN3enkarc 19BntBC Gtsmal

BrESSSV Mendelian autosomal recessive pattern of |nher|tance|

Janny falkN3TagGsc 1 gB«BkmayeTAkntamry®Bn sgenes;. B
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CaGyCvsiistBCEd Ip I Btmanca)acsrabRttBntikarrkFFat ng
karwtneB j myCvtrbssBigkay . karp 1BnB«BKk ng mayeThkn
wrecessive; CAKEASXaNCeBikarc 1gCqent Ed I GachHBal ceBakn
TagRoS TagRsdCK? vautosomal .

edeSanyeka Gan TDeoxyribonucleic acid = DNA: -
CasarFatkm koendmanPaKsxanCaBnmancnnCaecn eday

beB g mxgarCvsdis saj sCatenensarBagkay . BnCae e -t‘?
mKanie DEXS ona edfa Rkmh3m schromosomes; ET =

man 23 K kgeneH BakkNal )anmkB«Bk ngBakkNaIeTot ﬁ/ |

)anmkBmay . B
DNA ‘ .
rﬁl.f.“ ii‘l l:nn::T_q[ﬁT

_l_*,_tu_ui T eTe L&LQ_L-t e e e _;

]TahrN ceBiA eGmkbnmns ¥Bjvy kaplt ng seyaKExiGalhg
7q NG EXSEOLL: 5 Ed D CaFatpSchgrbsia Atv)anRttBntiedayBn
enAeIkahSmCakIak. manbn ~4} BnGalhakhn ~o-giobin genes,
enie IRkmhdme I 16 ngmanBr =2} BnEd ImnEmnCaGa I hakon -non
a-giobin; (CCHBN 5. NG & enielRkmhimelx 11 BnTagenkTT
bnkp I tkgennesKanvixiGal ha ng
EXSEbtta To - chains ng B - chains: .
kgkrNbHBal BnmyTT Honkp I tEXS
Galhs -PasabeckeTs ehifa {ktExs
Galha} Gachgkarfyckarp I tExSent
Cal Tp IKsPaBCaGkpkGal h taLis-
ESM u-thalassemia carrier: . ebsnman
. s i karb#Bal Bnefcn endtkarp 1 tExSGal g
fkmhin mancnnEtbnebne ehybK lengtmanersk
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SBic,as s, dekeeniEdr karbBal ceBaBnkdExSEbtts +5-giobin
gene; GICONNeGRyExSEDttafycH b )itTaghsg. krtfycHxs
thtta KNtaetbK DeniHCaCkpk Ebtts talasesm b CiGkCgebtts

taLasesmkrtisal b krtFn.

pyeTingtalasesm Ed Emankarp I tkbnfych minsanPaBxfeTot
vaoHBa 1 BneGayp I thhetGn kgTrgxsFmta endfa eGmkbnxsFmta
b eGmkhnEd Imanrcnasmnkay edzyrenasmn ng mxgarrbsBkaxs
BeGMKnFmts b . SMGan IKN3onBC ng eraksBarbsiekgkn

sSOvePA PK 1/ 2 ng 3.

Cg eGmkbn 6y KrtFnepsg? mandCa ®

mgnat s

® HbH disease

a - thalassemias (HRIUN

® g - thalassemia hydrops fetalis
(= Hb Bart’s hydrops fetalis)
e iapNUNM (a - chain variants)

Sickle cell disorders (5
TMMAIAgh

® Sickle cell anemia (HbSS)
®* HbS/p - thalassemia

* HbSC disease

*HbSD disease

o SHimAamanewIRoIg

B - thalassemias (tusm

NN

* 3 - thalassemia major (iusisn
MgNaTBRINGES)

* 3 - thalassemia intermedia (iuiim
MmN BRTHEE]H

®* HbE/p - thalassemia

o SHimgniwin® Angpivig

n Gl ha <] taLasesm




knesovePhenit GFb,aycbgGBFet Galha talasesm clgeTakn

deeme edayEpktam BkNBnrbs«Bkmay . kgknesovePhepSg2eTot/

PaK1 ng PeK3 ngGFh,2yGB Ebtt talasesm ng Cgekaskaskx |
|

TSickle cell disordersl .

Karp IEEXSGAl A e, chains) REV)ANSIDST eday 4 Bn edayRkn-
himnmy2man 2 Bn. CalTpl kgkrNCa Galha talasesn
karc 1 gtBCmanPaBsa ja ng eRcnebbenGkpkCagtbtta talasesn.

I0PB A ~1-6] DoaffoePTensg%n Galhe talasesm ElCs
I Tokend TRaBpKarvagBnGall s +c-genes; E0lmanmxgarFmts ng

Kanmxgar.

I kN3nkarc I gtBC

1 «BkmayTagBrmanBnGal ha ng EbttakbnmanmxgarFmta.
kel NeBnGilha ng EbttakbnTagGsmanmxgarFmta engkar
pIteGmkbnFmts noa; K)incnntamitvkartdr ehyKanbgCe
CgeT. deKeenedr RKbknTagGsngTT IBnGal ha ng Ebttakbn
TagGsmanmygarFmtaEdr shymaneGmkbnFmts ~woa; kgekalks
QamkhmrbsBkeK.

2> Gkpksatesimen o talasesm bGkpk o+ taLasesn
bKHEd ImenEtBrmy )at ~bxc; kgceNamBnGa lhakbnTaghn
enitrbeKCaGkpk satesom én o-talasesm hGkpk o+ talss-
esm. BnGal hakbnbeTottd ImnmxgarFmtangpd t eGmkbn
JancnnRbEn I FmtEdr. BnGall haxcent Gic -bGL; eFeGay
eKa I kaQamRkhmmanThtchne ehyersKuncyeday BntiQamng
mAkTsSnkgmnrBesaFnGacmankar )k ehitentehy Yangkehifs
{satesim}. mnttetsBess edayEpke EkarvPaK ona eTHGACEF

Gl ha <] taLasesm _




erkincy )nCaGkpksatesomen «-talasesm ~SmGnGEhT
XageRkam; .

3 kal Namaken«BkmaymanBnGa I hakbnTagbnmanmxgar
Fmta ehymakeTotCa Gkpksatesimen o talasesm Bl
manépeBiimg2 mykgBr ~=50° knmanskasngmanBn Galhg
konTaghnmanmxgarFme edayp | teGmkbnFmts ~woa; )antam
bRkt ng mykgBr -=50° knngmanvkasCa Gkpksat esimén
o-tALaSeSMEdr.

GkpkGal hasni | talasesn

shmanBnBr)at -bxc; kgceNamBnGalhakbnTaghn bK lend
CaCkpk co-talasesm hGacehifa Gkpk o-talasesmkrt
isall. BnBred I)at -bxc, endHGacs tende Ifkmhm Etmy =cis
position: b kahszSKa Ttrans position: dCbgaj kgeraB A/ 3
ng 4.

4> kal Na«Bkmay TagBrCa Ckpksatesimen o talasesm
B I manepeBitimg2 144 +=25°1 enknmanskasngmaneGmkhon
Fita wwa; Jantamibikt/ 142 =50 enknngmanwkasCaGk
pksatesimen o-taLasesm ng 144 -=25°] enknmanwkasCs
Gkpk oo-talasesm. -enlroPiB 1,

Gl hi ., tiLasesn
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GB Gkpksatesimen o- talasesm ng Gkpk
a0- TaLasesm

Gkpk .- taLasesm ~sitesim b o] deKangGkpk - taLasesmedr
vamneGay CaCgeT.  BkuakaneraKsBaKnk enymntrveGay tmGahar
BessG/ fbkSiCsis b Bia)al GeLy .

PiBCiGKpKIDSBkeK ekalkaQamikhmrbsBkeK CaTeTh

miGickayCicgely . teCigFmta -CiBesS KGkrN oo
taLasesm; CahtereGaybrmaN

sGmkbnfych. eB HekBntieka D kaQamtkhmedzymekrsin eRkAB
eXJ ThVAEC microcytic BKEX J BKvaGacerogeskbne rmeday ThBk
VamHESKa 'lanisocytosis: EhyrbragBkvamndCKa 'lpoikilocytosis:
eheRbobeFobngeka I kaQamtkmFmta.

PBCaGkpkrbsBkeK mnGackayCaCgeLyeTakeB I Nakeday . Cakar
Bt PakefcneKmndgfiBkeKCaGkpkeLy e BkEDgEtekeFetsBess.
yigNakeday GkpkxiGachosj SBaeskinc Ed I GaceGayekeFersK
ncyReL fiCarakesksagedaykofCattdk . yagNakeday etsmnr
BesaFnGaceGayeKE g kCqTaBrenk)an.

Casndanmk/ pk «-talasesm Kanp DoHBald I SxPiBGeL Y/
minkNPaBCvE ng Gaykal Fmts.

v etmanbBaGeeBaRsmangpeBattd I CaGkpkCy ?
dchsmanepeBadeTeTottdr AsmanapeBated I CaCkpk o-talasesm
GackghCattdk ey Gachtukarp I CattakbEnm. PaBesksagng)mn
fbesreLgvy ekaysralkn.

w etmankarBia)al G edm,b)atPaBCaGkpkCotar beT ?
KangT kmarmakek tmkedaymanpk o-talasesm ngpkvaGsmyCut
IS

Gl hi ., tiLasesn




GopIe

ﬁ@ﬁgﬁﬁgémgjis‘ﬁs
)

Ol -PIsestass

HYm
o°—ENGNEsIES B [ ]
or—mgnasd [

GirdE : 50%

ms;sﬁgﬁﬁgwﬁmglﬁfs
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v et o talasesmkrttsalGicqg b ektelgeB I NamyenCvt
rhseygeT ? ,
krtdsal CasinPaBenGkpk vamnGacekteL.gEg2eB INamy bkqg
tamrybrsanxageRkh karbBa 1 Qam btamkarboeraKedayemerakeLy .

w etGkpkGachrcak Qam)ankdr b eT ?
Gkpk Gacp 1 Qam)an fbsnebkrt:Gmkbn o, TS Smshtam
karkNtrosmCAmN 1 Catp 1 Qam.

w etCkpkrtyeFGxH eosneKcgmankn ?
ekRtwR)ahedKCvtrbsxneGayeFets QimBesSGBCgeGmkbn
Themoglobin disorders; FKQMANPK «.-talasesmdcroxndr.
karenHKreFmnkarmangpeBa. sbsnedKCvirbsxnCaGkpkEdr engtBk
eKTagBrREVeTACHGKROKSCa g ecm, TT I BtmanbEnm.

w etmnGxHeTot Ed BGKpkKreF ?
Gkpk Kif)dbbghnibsisrhsxneGaydgGBoBaent ehy TnanBkeK
iGayeTAeFetsQam GBCgeGmkbn.

KarpKaen o+ ng oo krthsal

dc)anerobrabxage lremkehy/ Galha talasesmkrtisall o+ ng
o0; PKatamrebobepdg? edm,begtCaCoQamBkrtRsaleTAkrtFn
nge BgtBCEam IkN3Bn dc)ancrobrabxagedmen knesovePhend.

5> «Bkmay TagBrCaGkpken ao-talasesn
tbsneb«Bkmay TagBCaGkpken oo- talasesm ehyBnman
MXQAFMER ~unctional a-globin gene; NG BKANMXgar Stenkel
fkmhmEtmy )anny faBnGa | hakbnTagBred IKanmXgar anon-
functional a-globin genes; STENRIRKMNIMBIXSKE ~trans
position | ENHKNTagGSNQCAGKPKEN oo talasesm deKeebHoT
ng«BkmayrbsBkeKEdr. -em ITbP:B 2,

Gl hi ., tiLasesn



0> KRskithQmmxngerKatfek «at risk couples”

o kil Na«BkmayTagBrCaGkpken oo-talasesm ehyBn
Gal hakbnTagBrEd IKanMXQAr  anon-functional  a-globin
genes: StenAeIkahsmEtmy Acis position: CaKRSkerQm
mxngeRKattfak edayeB I manépeBatig2 Gacmen 3 144 +=25°]
enknmak2ngmanwkas TT EBnmanmxgarFmts ~vunctional o-
globin genes, 180GS (ecHD I teGmkbnwna; JanFmty 112
~=50°1 énknmak2ngmanskasCiGkpken wo- taLasesm
wcis typey NJ 104 +=25° 1 ngmamvkasektCy o- talss-
eSMKIEFN ehAfd Hyarops Fetaiis 608yBNGA L hakbnTaghn
Kanmxgar -xc; . - ITbPaB 3

iy kil Namaken«Bkmay CaGkpken oo-talasesm  KfiBn
Gal hakbnTagBrEd I Kanmxgar Tnon-functional a-globin
genes; ST IRKMNSMEEMY cis position €Ny mekeTotCa
Gkpksatesomen -taLasesm KfamanBnGz I hakbnmyxc
stenie lfkmhimetmy  eniCaKRskrRbQmmxngeRKatfak
cclayeB I manépeBiing?2 Gacman 3 14 +=25°) enknektmk
ngmansanPaBKnkKreGayktskal eBaaCiCq Hon Koendd
Bnennb)anxc kgeeNamBnGa lhakbnTagn.  etkdBenat/
man I TPaBheg tknmansxPaBFmta rmman 2 144 ~=25°] én
knektmkmak2ngman»kasmanBnGa I hakbnmanmxgarFmts
TagGs/ 144 =25°] enknektmkmak2ngmanwkasCaGkpk
Sitesimén o-talasesm ng 144 ~=25°] ngmanvkas
CaGkpk oo-taLasesm. -emTbPB 4,

Gl hi /) tiLasesn
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7> bKIminCg ng TkN3tNBC

& () Hbr/ OKpksitesimen o talasesm
ka | Namsken«BkmaymanCg won )annyfeBncnnb)anxc
kgoeNamBnGal hakbnTagbn  ehymekeTotCaGkpk Satesm
en o-talasesm Yanny FamanBnGa I hakbnEtmyxc endtkn
mek2ektmkngmanskas 3 144 +=50°] CaGkpksatesomen
o-talasesm/ 142 =50° | CaGkpk oo-talasesmng 114
=25°1 C4CQ wor. ~emIrDPeB 5]

@ (i) HoH/ OKPK ao-talasesm
ka | Namaken<BkmaymanCq ron ngmakeTotCaGkpk ao-
taLasesmedayBnGal hakbnTagBrEd EKanmxgar  non-
functional o-globin genes; STENREIRKMNSMELmy enafikn
mek2ektmkngmanskas 3 114 +=25°] CaGkpksatesomen
o talasesm/ 144 -=25° CiGkpk oo-talasesm ng 144
7:250: Can HbH bCﬂCg Hydrops Fetalis . gl I eraB 6:

@ i) HoH/ OKPK ao-taLasesm
ka I NamakencBkmaymanCg +on ngmaksTotCaGkpk oco-
taLasesmedzyBnGal hakbnmyEd IKanmxgar — non-
functional a-globin gene; ST IRKmNSMTagBr enatknmak?
cktmkmanwkas 2 142 -=50° CaGkpk «o-talasesm bC
Cq rom. e IrbPB 7|

@ (iv) HbH / HbH
kal Na«Bkmay TagBrmanCq wow- engHknmakek tmkman
»kaS 3 11/44 7:250: Can Hydrops Fetalis, 11/42 7:500:
C4CQ Hon g 144 +=25° CaGkpk oo-taLastsi.
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RkABend kaGacman o.-talasesm pCamyCoBnGal hakbn
kaydkrepSg2eTotedr. SmBPakS:CamyRKeBTirbse akGk b
GkRbk%Bn bksresrIxtmkkinshBnGnrCatCotalas-
esmk)an kgkrNe hakGkRtukarBtmanGBKarpKaNamyEd
mn)anGFb 2y kgknesovePient.

#tGCaCQ HbH (HbH Disease) ?

CasanPaBmytd IknTT IBnGa I hakbnmanmxgar unctional o
globin genes) EtMY ey =3} eTotkanmxgar ~Q} BeBkmay
CaehteFeGay fychkarp HEEXIGa | hakbn (o-giobin chains).

w kgsanPaBend mankarp FEEXELTEAKDN (3-giobin chains) eKNELY
ety SrBEOtEakDNMANMXQAr (runctional p-globin genes) MNGAC
cabKCamyExSGal hakbn edm,plteGmkbnFmta Hoay Jan.
CiCns  ExSEbttaTagbngrmKsedm, begtCa  eGmkbn
fmykgQamGkCq ehdfa row. FebvamnEmnCaeGmKONFMER (o,)
rhsekalksQamkhm EtmedKT +on enfimansmtPaBAkCBan
GksEnSn -o,; AKbRKaneTAkanCall kadceGmkbnFmtatdr. yagNa
keday vaCame DK HEc EmnmamneLy ehvyEbkCabnbnabkd HeFeGay
0a)athgGayCvt b EokeKal kaQamtkhim —vemotysis; ediyg
iGayesksigte b xag ehynghBasxPaBepsg2eTot deCafbfb
Trgag Gsk hag fKskgfgTkRomat ng GeNkrkFtc b xig.

PiKeRenenGkCg Hon manPaBesksagtcte minsxPaBdcFmts chy
CaTeTAmnRtukarBia)a I GeLy  dcCakarbBal QamCagdm.  yagNak
o2y krNXH PaBesksagGackanttFnFr eday sarktamycnn dcCakar
DQRIK intection; MANEPEBH beRbR)as FaeBTimycnn. edayvaCaCy
rier GKCg won Gacca)chtvkartamaan ngkarBie)a I bEnmenktam
mCAMN A Cnaj ehyRtvBntisxPaBTeTAGaY )anmyqamg.
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Hydrops Fetalis — Galha taLasesmkrtFn —

Hemoglobin Bart’s

w kgsanPaBent sBagksymnGacp I tExSGal g ~a.-cnains] Namy)in
eLY decHmnGacp It sGmkhnFmta)aneLy e ABatvaRtvkarpKeCaKvag
SGtha “a-chains; N0 EXEOLER - chalnsl CaCns ExShama -
chains, £ | CAGKDeg teGmkonTark ey PdbCamyKebegt)infoePT
somkbnmyeTot ehifa Hoears e, . 'sGmkbrenHkansmtP:Bck
CBinGksERSeLy entenkmnGacRTRTQCYE )aneLy .

Hydrops Fetalis G4 TP I enkgfKabQamFnFred I bHBal Tarkkgep.
dbg TarkkgephakdcCal thasFmta EtbnabmkwveeTACaexSay
ehHdoE dInaeGayeTACaehmTark ng sk ehynaeGayekneLngePa
THydramnios, . KAENHNGRY Terkr 1t ng SabeB ekt ~stimworn,

o maykGacvvteTACaeLgsBaFQam thyGicl)aksralkn. nagk
thQmngeiKatfakenkarhrQameRkay'sral Rbsnehs DkeTckTkg
s,n. edayCvt ng svtPaBrosmayGaceRKetfak karkarBar KCakar
sxanbptkgsanPaBent. kgkrNEsnkrxi karbBal QameGay Tark
tagBenAkgS N Tin-utero blood transfusion GaCTark Hydrops Fetalis
minCvtrhtekt ehyAtvkarbBal Qam ng kartfTaCssGsmy
Cvt.

Galhy talasesmkrtisal kgibtta talasesm
krtFn

Galha talasesm Gacc IgRshKaCamy Ebtta talasesm ng
Ebttakbnkay To.-globin variants: B«BkmayEdlCakak CaBeSS
manGa I hakrtRsa e GkCgebtta talasesmkrtFn GaceFeGayerK
SBaEbtta taLasesmkanEtGaRkk.
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steKGackarBarCgeGmkbnkrtFn)antdr b 6T ?

beh,nentt- KRskrCaGkpkEd 1 dgGBeRKaHmanknektCq BkeKmanCers
dicn. BkeKBtCaGacmankn Rokbeday SxPaBFmta)an EtebBkeKman
knektCqvy kngTT H)an K TPaBEFT3BIA)a N o I tagBkeN tmkEdr.
CersrhsBkeK BtCamngayRs leLy . fKbKRskr ng fKbAbCaCnTeTA
GacTT IBtman 1 GtF2KreGay Tket)nBGaCaFrCat ngBRKmRTRTg
(hSGkColimatabta. «Bkmaytd IRDQMARKHFIK ~at risk parents,
Kittogbtsgy 1eGay )anc,asGBeRKabegtknmanCy Karenl BkeKman
B IRKRKankgkarserceted I Bkeky I faCakarttmity.

o Pielen KRskrtd IRhQmeRKetfak -at risk coupte; DEGEKNMANCY
Hon TelvaGacmanp v)akeGaymanPaBesksagbncbne ng RKskg
foTkRbmat karkarBarKmnca)aceLy  eRBatfasanPaBenHvaRbhiak
iben IngkNPaBCvEFmtatdr. Rbsnehmanehtp EKtavsGacman
SinPaBFNFrCagenit - eCoN tngBPaksaCamy «Bkmay GBFankar
karBar. RbsnebfbQmng rydrops Fetaiis KarkarBarCakarca)achpt
eRBaHvaCaRKtfak coBatimay .

Pakgarp HesvasxaP)al Rtwrabrgkgkar ®

o P ITPBeretsrkGkpk entamvTialy mneB b eTherobkar
mneB I manepeBat beB IeThcabepmmanepeBit.

o [ 1BtmneGay )anktmitvd ICkpk  ehyTnanBkeKeGaynaKCvt
thsxn b b foBn} eGayeTheFetsQamrkem I faetCaGkpkde
GKEdrbeT .

o D IBtmind IKRskrCaGkpk. KRskrtd ITagBrmakCaGkpk oo
talasesm ca)acktvChBetKaCamy GkCna j CgeGmkbn Eding
BilGKGB () etsEtdlca)ackgkarrkerKuncy faCaGkpk (o)
(i) FmCatBtR)akdéneRKaHfak iy ANakkal énépeBaHEd I eKGaceF
erikncy )anc,as las ng vy ITPaBGxHE | GaceCosvagua)an.
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eteFdcemceThdgfae FakGkCaGkpk ?

CaTeTh vaCaetsQamdsamBa EtCak DakkgkarBntirk Galhg o
talasesmkrtisal ng CoeGmkbnNamy .

karp IRbk%GBKarBntiBn mn ng dkaykareFetsQim deCakarpll
BtmanCak 3k ng KaENngeday GkCnag kgusyeni vangRKbdNDb
TdPsBsxan2GBKarkarBar rmman 3

o (LTKEngN#tueThFetsQan

o ttITpletsQam minnydcenc

o ttBekifa Gkpk mannydeemc

o ttminCersCxH ceBiHkRskrtd I TagBrmak STELCaGkpk

o FmCat ng karBia)a 1 Cq row

kareFetsmnrBesaFnedm kN tGkpk

stsmnrBesaFnsrabCytalasesm ng CgeGmkhnepSg? rmmanets
Qaméd eKeFCAibca ehifakanrabyageB jel jenRkabQan -cac -
Complete Blood Count: ngrgasepsgzeTOtEdITakTgngkrteGmkbn
kgeka lkaQamtkhm ng ThekalkaQamRkhim ehifa {ThmFimrbs
EKalkaQamRkhm} IMCV = Mean Corpuscular Vqume: ng
{TgnmFimeneGmkbnkgeka EksQamkhmnmy2} amck = wean
Corpuscular HaemogloblnI MCV ng MCH ngC TabceBa kak
Galhang Ehtta taLasesmkrt sil.

Galha talasesmkrtisal B)akeFersKuncy CamyetsmnrBesaFn
Fmta deCa cec ng kartj kRbePTeGmkhbnedaycmGKSN Hemo-
globin Electrophoresis; . CATETA eKeFerakney eday Tatm e tepdg?
el
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stSBntl ona EEMyGickNEerKincy )an enyvak sxanpgkdred,
Ej kvagRoePTGKpK o.o-talasesm epg2.

teKeFraKineyCy  HoH  (HbH disease) YagdcanC 7

TarkmanCq ron Mnbga g ereKSBaGeT ¢B BeKeTongektmk EtGacwt
iGayektCaxane D09 . TarkGacRty)aneKeFersKvncyebmankmvFBnti
RS&VRCavelTarkeTbekt (Neonatal screening programme) kgRbeTS
fd DK sarenairsend. - KarenvasxanNas  ebeKmn)angFet s «Bkmay
mn)angFetSTarkkgep ey korKsarkanknNagpSgmanCgent.

eKGaceFerkwncyCg ron KgdNakkal Gaydbgent)antameFia)ay
itSBN 7Genetic tests; &dM,rkBneGmkontd IknTT 1B«Bkmay .

VFsitselahtTia td BeKeRbCaTeThedm,eFerakincyCg

HbH

o karvas)araEmte lah tuTiseday JokrNeGL cRtnc
A]okrN rabRKabQamtkhm; ekeRovaedm,vesTh ng brmaN
eKalkaQamRkhm ehyngbrmaNeGmkbn o) Ed Emankg
ksl kaQamikhim. Cg wor SKaleday Th ng brmaNeKal ka
Qamtkhm ehyngkhabeGmkbn kgeka I ksQamtkhmTeg
enaimankarchfy KreGayktsKal . xagefkament KCasnTsn
eRahtvTiamycnn Ed HeKeX g manTeThe D CKCY w8
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Hb g/dl 7-10
~brmaNmFimén v kgbrmNQammyrgal |

MCH pg 15 = 20
ATgnmEmén 1 koeKa lkeQamtkhmnmy2|

MCV f 50 - 65
~ThmFimrbseka kaQamikhm]

MCHC g/dl 25- 30

~brmaNmFimén  wo kgrmaNeks I kaQamtkhmmyrgel |

i) KarBntiQamedayBasebkBak (giooa fimy NG rbrag
eKaI kaQamRkhm (RBC morphology) 3 BntUEdaymRkTSSH
ke I ksQamRkhmmansPaBeSKCg (Hypochromicy eNYLC
CagFmtd (microcyticy.  SXanbptendt PeKeicnmnTh ng
roragxSFMta - XHECXHF (anisocytosis) XAMANTAQTEQJ IO
(Poikilocyte) £ | CADEMDI IxagCagekeX J ceBGKpk.

iy KarvPaKeGmkbn tamry*eGLCRENIErS (Erectrophoresis) *
enHCadeNrmyEd IEg kRbetGnepdg?  Ed Boeg tCame 1K
eCMKDN by CCA Hoa, HbA, NG HoF. HoH DEQLCH
bdPaKE g kec  )an ehyrkeX g krtERbR IB 1 - 40° -CaTeTA
8 - 10°1. +oa, EdDFmEavamanrhtdl 3° éneGmkhn
mns¥B vy ngfyci 1 - 2°.

(iv) VFVPaKme I KI (Molecular methods) 3 enHC&mEFua)ayBESS
edm,bBak b TT1)anBtmanBER)akckgkareFerskney eday
Gegtel ona edm KNEDEDIEBN (mutations)  EdTDQCY

HbH .
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kareFetsTarkkgepEsgrkCgGal ha talasesm

Hydrops Fetalis

minets 3 RoePTEd D GackNtFaet TarkkgepmanTrgFnen Gallha b
thtta talasesm. karBntieCkCaTogTatceBfsmankP {ibQmng
ehKattfak} ngrkeX g oEror 1en myarops Fetaiis . erKWnCy/eFeLgecay 8

karbmykaePaH TAmmocentesusl
karbmy KTkePH kantucabeF)anenA tmasT2  énépeBi
KekayBepeBaJanRoEn I 15 s)ah. edayefb Gk wuira-
_ sound: CaCny RKeBTUCnaj
EpksmBeakm Iteqarc |
koepmay btykTkePa 15
m 1. ekaskaTarktd I man
kgTkePaftvykeTAvPaKkg
mnrBesaFn etTarkkgepman
Cq Galha tal_asesm be .

ehKattfakenetseniceBatmay ng Tark mnmanGKreGayktskal
eLy . vaGachg [ Tarkr It kgGhta 14200 - 111400 ~tcCag
0°5°1. RKeBTiCnagEpksmBGicBnil ng BPakSl Gt
I TdPaBenets)an.

[ii] karbmkaamT SkTCordocenteSBI
edaymanCnyB eGk eKcakml tharmyc I KgeBeHeopeTArk
ToskTark. ekbtQamtbthl 2 - 3 ml ehyQaTark
rtveKykeThvPakkgmnrBesaFn. kgkrNPakeRcn etkamTked
GkCnag eKTT 1 )anekaskaTarksT 100°. RKeBTUChaj Epk
smBGicBnil ng BPekSCamyelakGk)an GBmIehtGac
braCymnTT 1)anQamTarksT kdcCatKaGatkkxitd I Gac
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cktman. karbmykQamTgsk eKeFenieB I épeBitimanGay Cag
18 s)h. eKaCikkGacmandeCa Tarkrlt ~1-2°
)atbgQam karbgersK ng kartok TkeP.

beh,nent/ eKGacaabeFersKincy )i ng cas lss edayefb
VFSKSame BK T ~wolecuiar methods) VFENHECNSESIELTA]
isguFbmykQamTgsk. eKGnvtvFbmykQamTgsk Et
ka | NsepeBiHmanGayeicn ehyvFichsicskmkBntii cvs)
mnGac [ eksndan)in ng kal NaKRskribQmeRKatfakBEd
)inBntiBmn2mk..

[iii] karRCbsaCSkkantu (Chorionic Villus Sampling = CVS)
. kafchsicskmkBnti -cvs
CavayenkarrkeraKvncng
sGmkbnel Tarkkgep ehy
GacGnvt )anmnkarbmyk
TkePatmkBn i KtagBepeBat
manGayRothl 10 - 11
S)ih. tdaymnCnyB eGk
GkCna g Epk smBRchyksNaksicsk chorionic villi: tdl
CiekaskapkBtmanBndcKangTarkkgep ehyEd IeRkaymk
eTotva [ keNtCask. ekaskaentftvekbtyktamry3m I tegsr
myEdIeKcakcIeTAkgeBaHmay Transabdiminal; 0 KL
rys kaet ETr ~catheter; tCQAEQ | cAKEAMMALS, N rranscer-
vical; . DNAOMkeKeFkarPeKekaskaendd rctheraKvncy
vamane e fiktctehg[rlt -tcCyg 2°; ng karhrQam
karbgersKdcvFxage BEdr.  bEnmedent vaGacmaneRKaHfak
teteNashy [ Gy veTarkxsFmta. ehtent eKGnvtvFent
CaTeThenkeRkay's )ah T 10.

Gl hi ., tiLasesn




devFrkerakvncye I TarkkgepdeTeTottdr Btmankd I TakTg
ngeRKaHGaRkkaEd 1Gacektman ng pIRbeyaCnénvFent
KRKeBTUCna g Epk smBCaGkBni I a BelakCk.

krtefKatFakEd 1 TakTgngvFTagbnanxaged vaGRsyelbT
BesiFn ng KNPaBrbsmCAmN IEd HeFkckarsnk.

eteKrkerakncye I Tarkk gepedayvFTagbnanxagel minny
deeme ?

karomykTkePaimkBnti ng karichsacskmkBnti TagBreniKeK sk
eEmBdin ona bendfa karvPakBn eday kN EBamnARkt -mutation;
fd Hmane D «Bkmay  Ed I CameFiia)ayd stk tkgkareFersKvncyCg
tBC. bEnvadcKangetsepdg2eTottdr eTabmantctckeday vaGic
manPaBe logx sk

karfcbsacskmkBntl ~cvs; GkyTiasRsmnrBesiFnskHGBEN
thseGmkhnéd I Stky ona rhsekiskisk chorionic vy e,
[dofa ¢TAGnaKtetTarkngmansxPaBFmta bmnBnQ ehyfaetu

CaGkpktaLasesm bkmanBnrbseGmkbnQEd IngbgCa Galha

talasesmkrtFn. karvPaKsNak CaTeTARtvkareB Hevlbth Imy
S)ih.

ibsnebmnbBa I d 1 CentRbeBNET ng vncyc,isedayaCsisehy/
kirbBabKPCaCersEtmy  eBReKrkeX j faCiCy ron krtFn b

Hydrops Fetalis .

kirbBabKP

kirgebbBaibKP
KargabbBHOKPGac vt )an eBIKPmanGay teCag 14 S Jah. Kiskr
RV TT DannuBtmanTagGs eny TT 1 )ankarRbkSTakTgngkertBy
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JimrbsBkeK. JTahrN RKeBTUCnagEpksmB ngith GkRbks:
KrBnii I FakarbBatbKPentimngF [ Rs )athg»kasmankne I keRkayeT
thyfi ¢B IKRskribQmeRKetfakmankPmg2 GacRbQmngektTark
mkmanCy.

thsnebbrbBnmanbNgegdgfa — épeBatkne I ketkayeTotmanCy
taLasesm b yagNa ekRtvGnvtkarrkerakwney TarkkgepmgeTot
cdayeFtamvEdidl ehymanGtRbeyaCn ng RbQmngeRKeHGHRkk
Xfdcks.

kirBniabBatbKP "
KeBTiCna g EpksmB CaGksercFatvFNEd | smAsbkgkarBahkP
ceBitRsmanépeBited SB 14s)ah edayman ydrops Fetaiis NY'S N
krkFeTiehy KGacmanEtuFiikatykec .

ChangpSg2eTit

kireFersKunCy TarkK QD ~prenatar diagnosis| NG karbBatbKP
ATermination of pregnancy: CaVFEdIGacmnTTka)anRKbKRSkr
AQmmXnQeRKAtfak ~acrisk coupte; 0 SIFINSCnXLY eday
chtplsisna ng CentRbeBN .

yigNakeday karkarBarmnGacBg pkEteThe RKNtSKal GkpkCg
enaeT ehykarBntiQamedm isaiCaiCy mnGacmanRbsSTPiB ng
TTRCKCyeLy ehKankareFersKncy Tarkkgép ng KarbBalKPeT .
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VFkarBarepSg2eTotRty)anbegtelg ehyxHeTotkByskSsaiCa
TagenHeFeLg edm, kathnykarvikat ng karbHTgepvet kdcCaereGay
SaFarNSCnPakRenkanEtGacTT Hyk)anedaymnbiBaIR0eBN ng
sism. JTahrN  kavPaKekaskaTarkkgQamrbsmay Cits
fd I minkarskiRsatCaicn kgTsveSregekayent. yagNakeday
yFentmankN't enymkT HeB RenimnGacp I CersKreGay Tket)an
ykmkCnsvFetsTarkkgep.

karkN'terakncyBnmnkarbgkeNt -pre-implantation genetic
giagnosis = poa; CAChanmyeTotedayebbeckvCabgkeN tkgmnr
BesaFn ng eRbbeckyCa ona. tKykekaskamyPaKtcBTarkeTh)in
bngNt Tcells taken from the very early embryo: b eRCsersrkemCVt
EdDKanCgeCmkbnBRSCAGKPK ~carrier; YkeTADgkeN tkgmnr
BesaFn rcykeThoakkgs,n.

karkNterakincyBnmnkarbgkeNt GacTT Tyk)anCagkareFera
mncyTarkkgép BesssaFarNeCnEd ICTesngkarbBalbkP b
beckeTsenfendefentely ehyRtvkarBlayameToTT 1)aneCaKCy
eGaymankP .

eteygeX gmanGal hatalasesn @ - - Thalsseria)
ngCgeGmkbnepSg2eTotenkengNaxk ?

BnekKtfa taLasesmCiComanedmkeNt
eniEttonsmATemDETreNeT GBagehy )in
Ciekehif erakxteKal keQamRkhmemDET- s E,,_ O ;f“
N b talasesm EdHCakarpBakiRkk ey

“Thalassa” mannyfa {Sm }ng “Anemia” LL -I'-i_-.'

manny Fiesksageday xHRKabQam. .

Countries affected by malaria before
establishment of control programmes
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_ beh,nenk eKdgFavaCaCeGmkbnkd I
T e mineniBas¢B j AKbtbnCithcnénBPB
\ R elek. mineniBasiBj Grbxagt,g
cabBRbeTSBITykal eThd IRbeTs

v ot neemogonn avorersworase 0S4) G g fkk ng beTSGrh
et o0 T xagektmyenn ABmTagthnmCAm
bBirhtd 1Grg )aKsin \Na bhgksds

of meLs \NeNss ng fbeTscnPakxagt,q RBmTagRbeT senktameqr
PakxageCgenTh Gathk ng endGaemrkxagt,g. RoEn I 143 enCnCat

td ImanRbPBBGRNK ngBtbnkarh -caribbean regions;minpk
Galha talasesm. Gilha ng thtts talasesmminGit:Q

CaBes senktamthntd I man bFabmanCgfKncaj .

eKKtfa enktbnTagena SrragkayrbsBkeK)anTT EbErbr Ebnchne
ean EdlCakarsrbsran TGenetic adjustment: behAtamCVVTUa
swutatior. DEFDY leninaeGaymanbErbr I sxanénbryakaseka Ik
QamikhmEd BkarBar)aras tCorKnca g mneGayFFat ng ektknekt
ech)an Ed HCaKNReyaCnThT IngCoRKnca j besrCagGkEd I Kan
bErbrIBn. dectieKeCOa Ckpktalasesmkrtfsal -Ebtta ng
Galha; RBmTagCkpkCoeGmkbnepSg2eTot STEtmn A TPBTLT
CorKnca g fbesrCagbK I sxPiBFmta ehtentehy)inCakgry*Bll
Caefengamkentt kgbNatnendTTagBPBe lakd EmanCgRkncaj cnn
Gkpktalasesm)anekneL gyagxag XNEd KoK I SxPsBFmtaCa
ficn)insabedsy sarCofknca g FnFr.

kareFcNakRskrbsRoCBIrd ng GiBshBBahragCatsasnxsKs
JinnaykCqtalasesm  eThesrEtAKbRbeTSTagGskogBPBe Hak
aTaiman b KenRKncaj keday dcCaGrbxageCq ng RoeTstd I Bmnmk

Gl hi ., tiLasesn



mnéd ImanCqtaLasesmesikgceNamibCiCrmashsk.

EpktamTnnyeGBedmsis F2enk manfbeh 1 7° enRbCaCnTTagBPB
ehek manpkBneGmkNQ mattected hemogiobin gene; eNYMANKMAr
ektmkTT HrgnvkarbfiBalnvag 300 000 ng 500 000 nakCagrogral
0. Cag 80° enkmarTagend ektngrsenitbeTskByGPWDiN. Rothl
70° enBkeKmnCgekaskaskx 1 ehyetkiBenimanCotaLas-
esm. mankmarCaefenEd ITT HrgkarbtBal ehyrsenifbeTskBg
GPWDEn  )ansabedaymnty)aneKeFerakvney  beKeFeraKuncxs/
TTDinkarBig)al tete bKankarBia)al GTagGS worid Bank 2006,

|
report of a join WHO — March of Dimes meeting 2006 -

kmvFRKbRKg FakCat Catrvkarbnan edm katbnycnnTeT
enkmarektQ ng edm,e IkkBSGRtars ehyngKNP:B
CvtrbsGkCgeGmkhbnCy y BPBe hak.

National Control Programmes are urgently needed to
reduce the overall number of affected births and to
improve the survival and quality of life of the patients with
Hb disorders across the world.
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Thalassaemia International Federation (TIF)

P.O Box 28807, 2083 Nicosia, Cyprus
Tel : 00357 22319129/ 22319134

Fax : 00357 22314552

Email : thalassaemia@cytanet.com.cy

Website: www.thalassaemia.org.cy
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