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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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cUlrYmBinitü nig EksMrYleday 
evC¢> Kwm Gag  RKUeBTüÉkeTsCMgWkumar RbFanEpñkGKar k mnÞIreBTükumarCati 
evC¢> G‘ab twkeqg  RKUeBTüÉkeTsCMgWkumar RbFanEpñkGKar x mnÞIreBTükumarCati 
evC¢> eCOg Ca  mnÞIreBTükumarCati 
evC¢> taMg rdæmunI  mnÞIreBTümitþPaBkm<úCasUevot 
evC¢> QIv XIm  mnÞIreBTümitþPaBkm<úCasUevot 
evC¢> G‘Mu suPariT§  mnÞIreBTümitþPaBkm<úCasUevot 
evC¢> huk sIur:anI  GnuRbFankari>RbyuT§nwgCMgWminqøg naykdæankarBarsuxPaB 
evC¢> san esoTdar:ug kari>RbyuT§nwgCMgWminqøg naykdæankarBarsuxPaB 
evC¢> yuit s‘unNar:at; naykdæanmnÞIreBTü 
evC¢> yiul dar:avuF  GgÁkarsuxPaBBiPBelak 
evC¢> ln RTIy_):aRTic RKUeBTüÉkeTsCMgWkumar mnÞIreBTüextþkMBg;cam 
evC¢> mIu munIbUrinÞ  RKUeBTüÉkeTsCMgWkumar mnÞIreBTüextþkMBg;cam 
evC¢> Et v:an;fa  RKUeBTüÉkeTsCMgWkumar mnÞIreBTüextþtaEkv 
evC¢> sux Kg;  mnÞIreBTüextþkMBg;qñaMg 
evC¢> Na v:an;nI  mnÞIreBTüextþeBaFisat; 

RkumkargarerobcMyuT§sa®sþbgáarnigTb;sáat;CMgWtaLasesmI 
É>]>sa> yiut s‘unNar:a GnurdæelxaFikarRksYgsuxaPi)al 
evC¢> R)ak; BisidærgSI RbFannaykdæankarBarsuxPaB 
evC¢> fac v:arWun  GnuRbFannaykdæankarBarsuxPaB 
evC¢> huk Kwmecg  GnuRbFanmCÄmNÐlCatipþl;Qam 
»> vgS yuKlI  RbFankari>bec©keTs mCÄmNÐlCatipþl;Qam 
evC¢> Can supl  RKUeBTüÉkeTsCMgWkumar KøInikelahitsaRsþkumar GaKark mnÞIreBTükumarCati 
evC¢> esam riT§I  mCÄmNÐlKaMBarmata nig Tark 
evC¢> b‘uncan; yutþirug RKUeBTüÉkeTsCMgWkumar saklviTüal½yviTüasa®sþsuxaPi)al 
»> eRKol supl viTüasßanCatisuxPaBsaFarN³ 
elak Kwm hYt  viTüasßanCatisuxPaBsaFarN³ 
evC¢> Qun ln;  RbFankari>RbyuTÞnwgCMgWminqøg naykdæankarBarsuxPaB 
evC¢> sux Kg;  GnuRbFankari>RbyuT§nwgCMgWminqøg naykdæankarBarsuxPaB 
evC¢> XWm sMGat  GgÁkarsuxPaBBiPBelak 
GñkRsI Robyn Devenish  GñkÉkeTsmnÞIrBiesaFn_evC¢sa®sþ 
evC¢> Nicole Seguy GgÁkarsuxPaBBiPBelak 
evC¢> Suzan Jack  GgÁkarsuxPaBBiPBelak 
evC¢> swug ehg  RKUeBTüÉkeTsCMgWkumar RbFanEpñkCMgWsMrakeBTü mnÞIreBTükumarGgÁr 
elak eGog GUntUc RbFansmaKmtaLasesmIkm<úCa 
evC¢> Joby George GgÁkarTsSn³BiPBelakGnþrCati 
evC¢> Joel Conkle GgÁkaryUnIeshV 
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esckþIEføgGMNrKuN 
 
CabzmsUmEføgGMNrKuN y:agRCaleRCA CUncMeBaHshB½n§CMgWtaLasesmIGnþrCati ¬TIF¦ 
Edl)anCYy]btßmÖTaMgEpñkbec©keTs nig TaMgEpñkfvika dl;RksYgsuxaPi)alénRBHraCaNacRk 
km<úCa edIm,IeroberogesovePAmKÁúeTs_sMrab;karbgáar nig EfTaMBüa)alCMgWtaLasesmIenAkm<úCa. 
 
sUmEføgGMNrKuNcMeBaHelakevC¢bNiÐt Michael Angastiniotis 

Consultant of Pediatrics 
Ex-Director of the WHO Collaborating Centre for Thalassaemia, Ministry of Health, 
Nicosia, Cyprus 
TIF Medical Advisor, Cyprus 
WHO Expert Advisory Panel on Human Genetics 
Edl)anCYyBinitüEksMrYlesovePAmKÁúeTsk_enH. 

 
sUmEføgGMNrKuNcMeBaHelakevC¢bNiÐt Can supl 

RKUeBTükumar nig elahitsaRsþ 
KøInikelahitsaRsþkumar ¼ GaKar k/ mnÞIreBTükumarCati/ PñMeBj 
TIRbwkSaevC¢saRsþ/ smaKmtaLasesmIkm<úCa 

Edl)anxitxM nig lHbg;eBlevlad_mantémø CYyeroberogxøwmsardMbUgrbs;esovePAmKÁúeTsk_enH 
 

sUmEføgGMNrKuNcMeBaHkarpþl;viPaKTanBI elakRsI r:Ub‘Ín DIvWnIs 
     GñkviTüasaRsþmnÞIrBiesaFn_evC¢saRsþ/  
       TIRbwkSamnÞIrBiesaFn_evC¢saRsþénmnÞIreBTükumarCati  
Edl)anCYyBinitüEpñkmnÞIrBiesaFn_énkUnesovePAenH ehIy)anpþl;nUvkarENnaMCMnajRBmTaMg 
Gnusasn_d¾mantMél .  
 
sUmEføgGMNrGrKuNy:agRCaleRCAbMputcMeBaHRKUeBTüCMnajnana k_dUcCaRKUeBTüBüa)alTaMgfñak; 
Cati nig TaMgfñak;extþ rYmTaMgRkumkargarerobcMyuT§sa®sþbgáar nig Tb;sáat;CMgWtaLasesmIRksYg 
suxaPi)alénRBHraCaNacRkkm<úCa Edl)ancUlrYmRbCMuBinitüsMercesovePAenH. 
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matikarerOg 
 
GarmÖkfa 

esckþIepþIm 

etIGVICaCMgWtaLasesmI ?  

     PaB»nfyxagbrimaNkñúgkareFVIsMeyaKeGm:UkøÜÚb‘Ín - CMgWtaLasesmI 
     PaB»nfyxagKuNPaBkñúgkareFVIsMeyaKeGm:UkøÜÚb‘Ín - CMgWeGm:UkøÜÚb‘Ín 

karviPaKrkeraK nig karkarBar (Screening and Prevention) 
Rkum]btßmÖKaMRT 

CMhankñúgkarBinitükumaresøksøaMg 

bMErbMrYlén  CBC indices tamGayu 

karviPaKRsavRCavCamUld§anEdlRtUveFVIcMeBaHGñkCMgWfI  

karEfTaMBüa)al 
karbBa©ÚlQam 

Beta - Thalassemia major 
Beta - Thalassemia intermedia 
Alpha - Thalassemia (Hb H disease) 

karBüa)alkMcat;CatiEdk 

fñaMkMcat;CatiEdkcak;eRkamEs,k b¤ cak;tamsrésQam 
fñaMkMcat;CatiEdkelbtammat; 
karBüa)aledaypÁMúfñaMkMcat;CatiEdk 

kartamdanBinitüGñkCMgW 
karvHkat;GeNþIkecj 

rbbGahar nig sarFatubEnßm 

karcak;fñaMbgáar 

karbgáreraKratt,atRsYcRsav 

 
ÉksarBieRKaH 
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kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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esckþIepþIm ¼ Introduction 

 
Thalassemia major CaCMgWQamtMNBUCEdlEsþgecjCaPaBesøksøaMg (anemia) PaKeRcIntaMg 
BIGayu 4 - 6 Exem:øH edaybgðajCaeraKsBaØarhitréh  (lethargy), minlUtlas;FMFat; nig 
karrIkFMéneføIm-GeNþIk (hepatosplenomegaly) .  
 
karBRgIkesvaEfTaMsuxPaBbfm RtUvrYmbB©ÚalkargarGPi)aleTogTat;elIkarbBa©ÚlQam nig kar 
pþl;»sfcaM)ac;tamkarEfTaMBüa)alCasþg;da EdlCatMrUvkarcaM)ac;naeBlbc©úb,nñenHsMrab;GñkCMgW 
kñúgRbeTskMBugGPivDÆn_ .   
 
ehtudUecñHehIyeTIb esovePAmKÁúeTÞsk_sMrab;karbgáar nig EfTaMBüa)alCMgWtaLasesmIenA 
RbeTskm<úCaRtUv)anbegáIteLIgkñúgeKalbMNgelIkkm<s;KuNPaBkarpþl;esvaEfTaMGñkCMgWtaLas 
esmI[)ansmRsb k_dUcCakareFVI[RbesIreLIgnUvsmtßPaBrbs;Gñkpþl;esvaEfTaMBüa)al Gñk 
ÉkeTsmnÞIrBiesaFn_ rYmTaMgkarpÁt;pÁg;nUv»sf nig smÖar³eBTüeTAtamRbPBFnFanEdlman . 
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etIGVICaCMgWtaLasesmI 
taLasesmI [thalassemia] CaRbePTCMgWBnæúénkarpliteGm:UkøÚb‘Ín . vaCaCMgW tMNBUCtamEbb 
autosomal recessive ehIymanGRtax<s;enAtMbn;GasIuEb:kGaeKñy_enH . 
 
PaB»nfyxagbrimaNkñúgkareFVIsMeyaKeGm:UkøÜÚb‘Ín - CMgWtaLasesmI 
CMgWtaLasesmICaRbePTCMgWtMNBUCmYyRkum EdlmanlkçN³epSg²KñaénkareFVIsMeyaKminRbRktI 
rbs;eGm:UkøÚb‘Ín  EdlCalTæpleFVIeGaymankarfycuH b¤ )at; mYy b¤ eRcInénExSkøÚb‘Ín  (globin 

chain) rbs;eGm:UkøÚb‘Ín.  eyageTAtamkMritxusPøat;énsMeyaKExSkøÚb‘Ín eKEckecjCa  , ,  nig 

 taLasesmI. 
 
eKEckecjRkumFM²dUcteTA³ 
Ebtta taLasesmI (  – thalassemia) 
lkçN³rbs;vaKWkarcuHfy( +) b¤ Gvtþman ( o) enAkñúgsMeyaKExSEbtta ( -chains). ehtudUc 
enH eKeXIjmanEtkarsMeyaKrbs; HbA mYymuxKt;EdlxUcxat  EdlCabc©½ydl;karekIneLIgén 
sMeyaKrbs;  Hb F  nig¼b¤ Hb A2 edayminBak;B½n§dl; Hb A. 

Heterozygous state Ca +b¤ o thalassemia trait (EdleKcat;TukfaCaGñkpÞúk ) ehIyenA 
eBlenaHeGm::UkøÚb‘ÍnsßitenAkñúgkMritFmta. Homozygous state rbs; + thalassemia ( + +) 

nig compound heterozygous state ( + o) CaEbttataLasesmIkMritmFüm ehIy eGm::UkøÚ 
b‘ÍnsßitenAkñúgkMritBI &-!0 Rk¼dl.  
 
Homozygus state rbs; o - thalassemia ( o o) CaEbttataLasesmIkMritF¶n; CamUlehtu 
énPaBesøksøaMgF¶n;F¶r EdlGaRs½yedaykarbB©ÚalQam. 
 
 
Gal;hVa taLasesmI   ( – thalassemia)  
lkçN³rbs;vaKWkarcuHfysMeyaKExSGal;hVa ( -chains) EdlCalT§pleFVI[manvibtþi eTAelI 
sMeyaKrbs;eGm:UkøÚb‘InFmtaTaMgGs;. ehtukarN_enHbNþal[mankarekIneLIgelIsBIFmtaén 
sMeyaKExSEbtta nig ExSGal;hVa ( - and  - chains) edayminBak;B½n§dl;kar cuHfyén 
sMeyaKrbs;ExSGal;hVaeLIy . karenHbgá[kekItCactuPaK (tetramers) fImYyedayKan 
smasPaKén ExSGal;hVa .  
 
Hb Bart =  4 
Hb H     = 4 
buKÁlFmtamanBnæúGal;hVaEdlmanmuxgarFmtacMnYn 4 (4 functional  globin genes) 

sMKal;eday /  . 
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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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buKÁlNaEdlmanBnæúGal;hVaEdlmanmuxgarFmtaEt 2 b¤ 3 ehIyman eGm:UkøÚb‘ÍnkñúgkMritFmta 
RtUv)ancat;fñak;tamlkçN³Gakar³eraKCaGal;hVataLasesmIkMritRsal ( -thalassemia trait) 

sMKal;eday -thal 1 (--/  ) b¤ o-thalassemia  nig -thal 2 (- / ) b¤  + - 

thalassemia. 

Homozygous +-thalassemia sMKal;eday (- /- ) nigmaneGm:UkøÚb‘ÍnkñúgkMritFmta. 
buKÁlNaEdlTTYl)annUvtMNBUCBnæúGal;hVaEdlmanmuxgarFmtaEt 1 Kt; RtUv)ansMKal;eday   
(--/- ) ehIyenHCaCMgWeGm:UkøÚb‘Ín H edaymanPaBesøksøaMgkMritmFüm b¤ F¶n;F¶rEdltMrUveGay 
bB©ÚalQammþgmáal.  
 
cMeBaHGñkEdlmantMNBUCBnæúGal;hVaEdlminmanmuxgarFmta (no functional -genes) RtUv 
)ansMKal;eday (--/--) EdlmansßanPaBminGacrs;ran)aneLIy ehIyRtUveKsþal;faCa Hb 

Barts hydrops fetalis (TarkehImedaysarmanCatiTwkeRcIn Gacsøab;muneBlsMral b¤ry³eBl 
xøI eRkaysMral). 
 
kMritF¶n;F¶rrbs;PaBesøksøaMgénCMgWtaLasesmI GaRs½yeTAnwgPaBrYmpSMKñaTaMgBIr rvagktþabNMúþBnæú 
(polygenic factor) nig ktþaEdlTTYl)anBIxageRkA. cegáameraKsBaØarbs;taLasesmIekIt 
eLIgedaysarRbsiT§iPaBénkarplitRKab;QamRkhmcuHexSay rYm nig ry³eBlrs;enArbs;RKab; 
QamRkhmcuHfy bNþalmkBIPaBminesIKñaénsMeyaKExSkøÚb‘Ín (globin chain). ktþaBnæú b¤ 
ktþaEdlTTYl)anBIeRkAepSg²eTotEdlkat;bnßykMritGtulüPaBExSkøÚb‘Ín GacCYybnßyPaBF¶n;F¶r 
énrUbPaBKøInik. 

CMgWtMNBUC EdlmanekasikaQamRkhmragRTEvg ¬ ovalocytosis ¦/ kgVHCatiEdk nig kgVH 
GasIutpVÚlIkkan;EteFVI[sPaBKøInikF¶n;F¶r. enAkñúgkrNICMgW -thalassaemia vtþmanrbs; -

thalassaemia nig kMeNInsMeyaKrbs; Hb F CYy[ -thalassaemia)anRbesIreLIg. 
 
PaB»nfyxagKuNPaBkñúgkareFVIsMeyaKeGm:UkøÜÚb‘Ín - CMgWeGm:UkøÜÚb‘Ín 
CMgWeGm:UkøÚb‘ÍneraKviTüa CaCMgWmYyEdlbNþalmkBIrcnasm<½n§minFmtaénsMeyaKrbs;eGm:UkøÚb‘ÍnEdl  
eFVIeGayfycuHnUvbrimaNénkarsMeyaKeGm:UkøÚb‘ÍnTaMgenH . TaMgenHbNþalmkBIdMeNIrkarminFmta 
rbs; mRNA b¤ edaysarPaBminsßitesßrrbs;ExSkøÚb‘ÍnminFmta (globin chain) . 
PaKeRcInénCMgWeGm:UkøÚb‘ÍnEdlEsþgecjCaGakar³eraK eRcInbNþalmkBIPaBpøas;bþÚrrbs;GamINU 
GasIut  ¬single amino acid ¦ eTAkñúg ExSGal;hVa b¤ ExSEbtta .  
 

eK)ansikSaeTAeXIjfamanCag 900 RbePTéneGm:UkøÚb‘ÍneBjv½yEdlmanbMErbMrYl. 
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eGm:UkøÚb‘Ín E  

GasIutkøúytamIk (glutamic acid) mYyrbs;ExSEbtta  (a mutation in codon 26) RtUv)anCMnYs 
eday lysine. enAkñúgTMrg; heterozygous state kMrit Hb E manBI 25-30° rYmCamYynwgkMrit 
Fmtarbs;eGmUkøÚb‘Ín. 
enAkñúgTMrg; homoozygous state kMritva (Hb E levels) manBI 90-100° EdlGacbNþal[man 
PaBesøksøaMgkMritRsal. eTaHCay:agNak_eday Hb E enACamYynwg -thalassemia Gac 
bNþal[manPaBesøksøaMgkMrit mFümeTAF¶n;F¶r b¤ lmeTAxøaMg.  

PaBsúKsajénGnþrkmrbs; Hb E CamYynwg  nig -thalassemia begáIt [man phenotypes 
mYy Edlbgá[manCag 60 kenSam eraKsBaØataLasesmIepSg²Kña. 
 

eGm:UkøÚb‘Ín Constant Spring (Hb CS) 

Hb CS ekIteLIgBIkarxUcxatcMNucbB©ab;TI142 (termination codon 142 defect) enAkñúg 2 

globin  gene. CalT§pl vaeFVI[ mankarkekItén  globin chain EdlmanbEnßm 131 
GamINUGasIut. ExS mRNA Evg ehIyminmanesßrPaB ehIyCalT§pl vaeFVI[mankarsMeyaK 
minRbRktInUvExSGal;hVa rYmCamYykarekIneLIgnUvkarplit Hb Barts.  
 

enAkñúgTMrg; heterozygous state kMrit Hb CS ticCag 1% rYmCamYykMritFmtarbs;eGmUkøÚb‘Ín. 
enAkñúgTMrg; homozygous state kMrit Hb CS manBI 1- 6 ° ehIyPaBesøksøaMgsßitenAkñúgkMrit 
Rsal. Gnþrkmrbs; Hb CS CamYy o-thalassemia begáIt)anCaCMgW Hb CS-H ehIyPaBesøk 
søaMgmankMritBImFümeTAF¶n;F¶r. 

GnþrkmrvagRbePTepSg²éntaLasesmI nig eGmU:køÚb‘ÍnminRbRktImanPaBsúKsaj. RbsinRtUv 
karBt’manbEnßm eKGacrk)antamkare)aHBum<pSayedayshB½n§taLasesmIGnþrCati tameKh_ 
TMB½r  www.thalassaemia.org.cy 
 
lkçN³køInikénCMgWtaLasesmIEdlmin)anTTYlkarBüa)al 
TarkEdlman  homozygous  thalassaemia CadMbUgKaneraKsBaØaGVIeLIy eRBaHfa  Hb cMbg 
eBlekItBIépÞmþay KW  fetal hemoglobin (HbF) . CalkçN³rUbviTüa/ HbF RtUvbþÚreTACa HbA 
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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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dUcenH  HbA mankan;EteRcInenAGayucab;BI 4 - 6 ExeTA EdleBlenaHehIykumarEdlmanCMgW  
thalassaemia major GacecjCaeraKsBaØa . 
 
tamlkçN³KøInik/ eraKsBaØabgðajtamEbbepSg² dUcCa ³ 
 fykare)AedaH 
 minsYvFMFat; 
 esøksøaMg 

 ]sSah_mankarbgáeraK  (Infections) 

 
ebImin)anBüa)aleT/ vavivtþn_bnþicmþg²eTACaesøksøaMgxøaMg (progressive anemia), GeNþIk-
eføImrIkFM (hepato-splenomegaly), ragÁkayRTuDeRTam (metabolic stress),   karsMeyaK 
eKalikaQamRkhmedayxYrq¥wgKanRbsiTæiPaB CaehtueFVIeGayq¥wgesþIg nig ERbRbYlTMrg; . ebImin 
Büa)aleT/ kumarEdlmanCMgW ( ) thalassaemia major Gacnwgsøab;munGayuR)aMqñaMedayeraK 
exSayebHdUg b¤ karbgáeraK . 
 
 
karviPaKrkeraK nig karkarBar ¼ Screening and Prevention 

edIm,IrkeGayeXIjfaCaGñkpÞúk ( ) thalassaemia/ enaHkarviPaKrkeraKmuneBlbgákMeNIt 
(antenatal screening) nig kñúgcMeNamRbCaCnTUeTA Cabec©keTsgayRsYl ehIyGs;tMél 
efak . karrkeGayeXIjfa«BukmþayCaGñkpÞúk CaTUeTAcMeBaHmþay bnÞab;mketsþ«Buk karenHGac 
eGayeKrkeXIjfaCa KURskrRbQm (at-risk couples) EdlGacnwgmankUnEdlmanCMgW . 
eRkayBITTYl)ankarRbwkSarYc/ BYkeKGacTTYlBt’manGMBICMerIsénkareFVIeraKvinicä½yTarkkñúgépÞ nig 
karbBaÄb;épÞeBaHebITarkenaHmanCMgW .  
enARbeTskm<úCa/ CMgW Hb CaRbePTCMgWBnæúeTalEdlsMbUrCageK ¬GñkpÞúkRtUv)anRbmaNfaRbEhl 
30° eTA 50° énRbCaCanTUeTA¦ ehIyEsþgecjCaeraKsBaØaKøInikF¶n;F¶r . dUcenH 
mankmviFIkarBar (prevention programme) CakarsMxan; eRBaHfavaCaCMgWEdlminGacBüa)al 
eGayCa)an ehIyeFVIeGayGñkCMgWFøak;kñúgPaBGs;sgÇwmeRBaHEtkarBüa)almantMélx<s; nig lM)ak 
kñúgkarpþl;karBüa)aleGay)aneBjcitþdl;GñkCMgWNas; EdlkarenHbegáItCabnÞúkcMeBaHGñkCMgW 
cMeBaHRkumRKYsar nig cMeBaHesvasuxaPi)alCati . 
tamBit vaCasiTæirbs;buKÁl b¤ KURskr RtUvTTYl)anBt’man GMBIeRKaHRbQmnwgCMgWBnæúEdlGac 
b:HBal;cMeBaHBYkeK . TaMgGs;enH vaCasiTæirbs;BYkeK EdlRtUvTTYlBt’manGMBICMerIsTak;Tg 
nwgeRKaHRbQmTaMgenH .  y:agNak¾eday/ lTæPaBedIm,ITTYl)anBt’manGMBICMerIs vaGaRs½ynwg 
ktþamYycMnYn ³ 
 
 karGb;rMsuxPaB (Health education) 
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esvaEfTaMsuxPaBbzmRtUvmanbuKÁlikEdl)anTTYlkarbNþúHbNþaledIm,ICYyeGaymanRbsiTæi
PaBdl;karkarBarCMgWBnæúEdlRtUv)anFanaeGayR)akdfaKURskrRbQm  (at-risk couple) 

nwgsMerc)aneKalbMNg ehIyTTYl)ankarEfTaMBüa)alRbkbedaysmFm’ . 
 

 karviPaKrkeraK (Screening), EdlKYrEtmaneGay)anqab;cMeBaHCIvitKURskrEdlsßitkñúgv½y 
bnþBUCedIm,IeGayBYkeKkarBartaMgBIdMbUg  (primary prevention) . 

manlTæPaB 2 EbbedIm,IrkGñkpÞúkEbttataLasesmI (  - thalassemia carrier) ³ 
1> karviPaKbzm ³ kMNt; red cell indices Camunsin/ rYceFVItMNak;kalbnÞab;KW 

hemoglobin analysis (Hb typing) cMeBaHEtbuKÁlNaEdlman  MCV nig¼b¤ MCH 
fycuH . 

2> karviPaKeBjelj ³ eFVIRBmKñaEtmþgtaMgBIdMbUg KW kMNt; red cell indices, 

hemoglobin analysis (Hb typing) nig  HbA2 cMeBaHbuKÁlTaMgGs; . tamGnusasn_/ 
RtUveFVIkarviPaKeBjeljEtmþgcMeBaHRkumRbCaBlrdæEdlsMbUrTaMgBIrRbePT Gal;hVa nig 
Ebtta taLasesmI nigcMeBaHRkumRbCaBlrdæEdlmanGnþrkmrvag Gal;hVa nig Ebtta 
taLasesmI CaehtueFVIeGay red cell indices manPaBFmta ehIykarenHGacnaMeGay 
eyIgeFVIeraKvinicä½yxus . 

 
 karRbwkSaeyabl;EpñkBn§ú (Genetic counselling) 

karRbwkSaEpñkBn§ú (genetic counselling) manPaBsúksajbMput ehIymanTidæPaBsgÁmd¾ 
sMxan;cMeBaHkarkarBar . vaminGacEjkecjBIkareFVIeraKvinicä½yEpñkBn§ú (genetic diagnosis) 

)aneLIy kñúgbMNgkMueGayyl;xusGMBImUlehtuénCMgWEpñkBn§ú edaypþl;Bt’maneGay)an 
RtwmRtUv nigkñúgbMNgelIkkMBs;karRKb;RKgrbs;RbCaBlrdæcMeBaHsuxPaBRkumRKYsarrbs;BYkeK 
edaypþl;Bt’mandl;BYkeKnYvRbPBEdlmansMrab;eFVIeraKvinicä½y sMrab;karBüa)al nig sMrab;kar 
karBar . 
karRbwkSaEpñkBn§ú RtUv)aneKeGayniymn½ydUcteTA ³ CadMeNIrBieRKaHeyabl;EdlGñkCMgW 
b¤ sac;jatiEdlRbQmnwgeRKaHekItCMgWEdlGacqøgtBUC RtUv)anpþl;dMbUnanñGMBI 
plvi)akénCMgW/ ehIynwglTæPaBvivtþn_ nig karbBa¢ÚnvatamtMNBUC/ RBmTaMgGMBI 
meFüa)ayEdlGackarBar)an b¤ eFVIeGayRbesIr)an . 
tamniymn½yenH caM)ac;RtUvman ³ 

 kareFVIeraKvinicä½yeGay)anRtwmRtUvcMeBaHsmaCikRkumRKYsar . 

 karBnül;GMBIsPaB nig buernimitþ  (prognosis) énCMgW/ lTæPaBBüa)alEdlman ehIy 
manenATINa . 
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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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 kar)a:n;RbmaNeRKaHRbQmnwgCMgWBn§úrbs;«Bukmþay nig smaCikRkumRKYsar . karenH 
tRmÚv[dwgKUrBgSavlI (family tree). eKGaceFVIetsþRsavRCavcMeBaHsmaCikRkumRKYsar 
d_éT²eTotEdr . 

 karR)ab;eGaydwgGMBIeRKaHRbQmnwgCMgWBn§ú nig CMerIsedIm,IeCosvagva rYmman»kasrbs; 
«Bukmþay nig smaCikRkumRKYsard_éT²eTotEdlnwgbBa¢ÚnCMgWeTAeGaykUn²rbs;BYkKat; 
ehIynigkarBnül;GMBIeRKaHRbQm . CMerIsedIm,IeCosvagkarb:HBal;dl;kUn²eRkay 
eTotk¾RtUvBnül;Edr rYmmanbec©keTskñúgkareFVIeraKvinicä½yTarkkñúgépÞ nig bBaðarYmpSM/ 
eRKaHRbQmnwgkarPan;RcLM nig plvi)ak . 

 karKaMRTbuKÁl b¤ KURskrkñúgkarsMerccitþfavaCakarRtwmRtUvsMrab;BYkeK . 

 lTæPaBGacTMnak;TMng)anyUrGEgVg eRBaHfaRbCaBlrdæEdlmaneRKaHRbQm Cajwkjab; 
RtUvkarRbwkSaeyabl; nig karKaMRTcMNucxøH²kñúgCIvitrbs;BYkeK . 

sMerc)antMrUvkarxagelIenH RtUvkarGñkCMnajEdlmancMeNHdwgxagBn§ú )anTTYlkarbNþúH 
bNþalCMnajxagRbwkSaeyabl; maneBlevlaRKb;RKan; mansmtßPaBxagkarsnÞna nig eday 
manCMnYyBIGñkÉkeTsxagBn§úevC¢saRsþ (medical geneticist) b¤ GñkRbwkSaEpñkBn§úEdl)an 
TTYlkarbNþúHbNþal  (trained genetic counselor) . 
 

 eraKvinicä½yTarkkñúgépÞ (Prenatal diagnosis), EdlbegáInCMerIsdl;KURskr . karenHGaceFVI 
)an edaykarBinitüsac;suk (Chorionic Villous Sampling / CVS) eBlmanépÞeBaH)an 9 
eTA 11 GaTitü/ edaykarBinitü TwkePøaH (Amniocentesis) eBlmanépÞeBaH)an 15 GaTitü 
b¤ edaykarBinitü QamTgsuk (Cordocentesis) eBlmanépÞeBaH)an 18 GaTitü. 
etsþTaMgenHminTan;eFVI)anenARbeTskm<úCaeyIgeT .  

 
RkumelIkTwkcitá nig ]btßmÖKaMRT ¼ Support Group 
 
RtUvkarGñkpþl;esvasgÁmenAnwgtMbn; (local social workers) edIm,ICYyKaMRTsartI elIkTwkcitþ 
dl;GñkCMgW nig RkumRKYsar . 

 
bc©úb,nñenH mansmaKmtaLasesmIenAkm<úCaehIy (Cambodia Thalassemia Association / 

CTA) . ebskkmrbs;smaKmKWeFVIkareq<aHeTAeKaledAmYyEdlRKb;GñkCMgWtaLasesmIuenAkñúg 
RbeTskm<úCa RtUvEtTTYl)andUcKñakñúgkarEfTaMsuxPaBRbkbedayKuNPaB . 
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Approach to an Anemic Child 
CMhankñúgkarBinitükumaresøksøaMg 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  man     Kan 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sgS½yCa Anemia 

• RbvtþiCMgW / History 

• karBinitüGñkCMgW  / Physical Examination 

• karviPaKQamRsavRCavbzm  / Preliminary Investigations : 
CBC, red cell indices, RDW, reticulocyte count, blood film 

etImanbgðajCa  generalized lymphadenopathy nig ¼ b¤ 
hepatosplenomegaly ?

eraKvinicä½yepSg² 

• CMgWmharIkQam 
(Acute / chronic leukemia) 
 

• Chronic hemolytic anemia : 

- Thalassemia (sUmGan 

mKÁúeTÞsk_sMrab;EfTaMBüa)al 
kumarmanCMgWtaLasesmI) 

- Hereditary spherocytosis 

- Hereditary elliptocytosis 
 
• CMgWmharIk dUcCa lymphoma 

• Chronic infection dUcCa CMgWrebg 

eraKvinicä½yepSg² 
• kar)at;bg;QamfI²  ¼ hUrQam 
• kgVHCatiEdk  (Fe deficiency) 
• kgVHCati  Folic acid 

• kgVHvItamIn B12 
• Acute hemolytic anemia : 

- G6PD deficiency 
- Paroxysmal Nocturnal Hemolysis 
- Autoimmune disease 
- ABO or other blood group 

incompatibility 

- Acute infection dUcCa CMgWRKuncaj; 
- bNþalmkBIkareRbI»sfepSg² 

• GsmtßPaBxYrqäwg (Bone marrow failure) 

- Aplastic anemia 
- Fanconi’s anemia 
- Diamond-Blackfan anemia 

• epSg²eTot 
- Hypothyroidism 
- Chronic renal failure 
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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       

 
 
 
 
 
 
 
 

13



mKÁúeTÞsk_sMrab;karbgáarnigEfTaMBüa)alCMgWtaLasesmI 14 

 

bMErbMrYlén  CBC indices eTAtamGayu [1] 

 

Gayu Hb (g/dl) RBC (x1012/l) MCV (fl) 

eTIbnwgekIt 14.9 – 23.7 3.7 – 6.5 100 – 135 

1 – 2 Ex 9.4 – 13.0 3.1 – 4.3 84 – 105 

3 – 12 Ex 11.3 – 14.1 4.1 – 5.3 71 – 85 

2 – 5 qñaM 11.5 – 13.5 3.9 – 5.3 75 – 87 

6 – 12 qñaM 11.5 – 15.5 4.0 – 5.2 77 – 95 

13 – 18 qñaM ®sþI 12.0 – 16.0 4.1 – 5.1 78 – 95 

13 – 18 qñaM burs 13.0 – 16.0 4.5 – 5.3 78 – 95 
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karviPaKRsavRCavCamUld§anEdlRtUveFVIcMeBaHGñkCMgWfI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¬cMNaM ³ edIm,ITTYl)aneraKvinicä½yRtwmRtUv/ sMxan;eKRtUveFVIetsþTaMgenHeGay)anmun 
karbBa©ÚlQam b¤ y:agehacNas;k¾ 3 ExeRkaykarbBa©ÚlQamcugeRkayEdr ¦   

• Complete blood count (CBC) nig peripheral blood film 

(kñúgkrNIc,as;las;/ kMrit Hb KYrEt < 7g/dl) 

• Hb typing / Hb Electrophoresis ¬eFVI)anenAmnÞIreBTükumarCati nig 
viTüasßan)a:sÞ½rkm<úCa¦  

• Serum Ferritin 

• etsþmuxgareføIm (liver function test) 

• viPaKrkkarbgáeraK (infection) -  HIV, Hepatitis B & C, and Syphilis 

¬muneBlbBa©ÚlQamelIkdMbUg¦ 

• KYreFVIkarviPaKQamRsavRCavtamry³ Hb Electrophoresis RKb;smaCik 
RKYsarTaMgGs; edIm,Ipþl;karRbwkSaEpñkBn§ú  (genetic counseling) 

• Red Cell Phenotyping ¬Cakarl¥¦ muneBlbBa©ÚlQamelIkdMbUg 

• DNA analysis / Genotyping ¬GaRs½ytamkarsMerccitþrbs;elakGñk¦ - 
eKeFVIvaedIm,IGHGageraKvinicä½yénbMErbMrYl Hb epSg²eTot (Hb variants) 
ehIyRtUv)aneKeRbIkñúgkareFVIeraKvinicä½yTarkkñúgépÞ  (prenatal diagnosis) nig 
karrkeraKvinicä½ycMeBaHGñkpÞúk ¬bec©keTsenHeFVI)anenAEtviTüasßan)a:sÞ½r¦ . 
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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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karbkRsaylTæpl Hb electrophoresis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1. Abnormal Hb typing in ß-thalassemia : 

- HbA fycuH b¤ Kan 
- HbF ekIneLIg 
- HbA2 ekIneLIg 

 
2. Abnormal Hb typing in E/ß-thalassemia : 

- HbA fycuH b¤ Kan 
- Hb F ERbRbYl 
- HbA2 ERbRbYl  

- HbE man 
 

3. Abnormal Hb typing in -thalassemia : 

- HbA fycuH  
- HbF ERbRbYl 

- HbA2 fycuH 
- HbH man 

- Hb Barts man 

- Hb Constant Spring ¬mankñúgkrNIxøH¦ 
 

PaBminFmtaepSg²eTotén Hb’s GacnwgCYbRbTHEdr b¤k¾mankarpÁMúKñaén Hb’s 
TaMgGs;xagelIenH . 
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karEfTaMBüa)al 
 
karbBa©ÚlQamCaeTogTat; nig karBüa)alkMcat;CatiEdk TaMgenHCaeKalcMbgénkarBüa)alcMeBaH 
GñkCMgWtaLasesmIEdlGaRs½yedaykarbBa¢ÚlQam (patient with transfusion dependent 

thalassemia) .  
 
1. karbBa©ÚlQam ¼ Blood Transfusion 
 
Beta - Thalassemia major 

etIeBlNacab;epþImbBa©ÚlQam ? 

• bnÞab;BI)anviPaKQamrYcral;edIm,IeFVIeraKvinicä½y .  
• Hb < 7g/dl elIsBI 2 GaTitü  (kñúgkrNIKanktþabgárepSgeTot dUcCa  Infection) 

• Hb > 7g/dl kñúgkrNImankarlUtlas;yWty:av/ bMErbMrYlq¥wg/ rIkFMGeNþIk-eføIm . 
 GñkCMgW  HbE/  thalassaemia GacmankMrit Hb efrrvag  6 - 7g/dl 

edayminbBa©ÚlQam . 

 munbBa©ÚlQamdMbUg RtUvcak;fñaMbgáarlakeføImebeGay)anRKb;RKan;sin . 

 RtUvR)akdfaQamGñkbric©ak vasIuKñanwgQamGñkCMgW CaBiess Rh (D) antigens .  
 

eKaledAénkarbB©ÚalQam ? 

• edIm,IrkSakMrit  Hb ral;eBlmunkarbBa©ÚlQam  (pre-transfusion) : 9.5 – 10.5 
g/dl 

• minKYrtMeLIgkMrit Hb eRkaykarbBa©ÚlQameGayelIsBI  14 g/dl 
• bc©úb,nñenH/ CaGnusasn¾KWRtUvrkSakMritmFümén Hb eGayenAcenøaH  12 – 12.5 g/dl 

edIm,ICYydl;skmPaBRbcaMéf¶FmtaénragÁkay nig karlUtlas;FMFat;/ GacbM)at;kgVH 
GuksIuEhSnrauMér: nig kat;bnßykarrIkFMénxYrq¥wg (compensatory marrow 

hyperplasia) . 

 
KMlateBlénkarbBa©ÚlQam ? 

• CaTUeTArvag 4 GaTitümþg 

• KMlateBlenHERbRbYlBIGñkCMgWmañk;eTAmañk; ¬CamFüm ³ 2 - 6 GaTitü¦ .  
• brimaNQamRkhm (packed red cells) RtUvbBa©Úl 20 ml/kg ¬Gtibrma¦  

edayeRbIeBl 4 em:ag . 
 
kñúgkrNImanCMgWexSayebHdUg  (cardiac failure)  b¤  Hb < 5g/dl  RtUveRbIbrimaNQam 
RkhmkñúgkMritTab (< 5ml/kg) edaybBa©ÚlyWt² 4 em:ag rYmCamYynwgkareRbIfñaM 
furosemide 1 mg/kg (eRcInbMput 20 mg) . 
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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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CaGnusasn¾sMrab;GñkCMgW/ KYrbBa©ÚlQamEdlCaRKab;QamRkhmeRcaHykeKalikaQamsecj  
(leucodepleted packed cells / LPRC)  b¤ RKab;QamRkhmmineRcaH (packed red cells / 

PRC) Edl)anrkSaTukry³eBlticCag 1 GaTitü ehIyeRbIR)as;]bkrN_cMeraH (filters) 
eBlcab;bBa©ÚlQamedayeRcaHykeKalikaQamsecjedIm,IkarBarRbtikmeGayekþAxøÜn (non-

hemolytic febrile reactions) . 
 
enARbeTskm<úCabc©úb,nñenH eKrk)anEtRbePTQam PRC ehIyrk)anenAmCÄmNÐlCatipþl;Qam 
nig enAtammnÞIreBTübEg¥kPaKeRcIn/ ehIyminTan;man LPRC enAeLIyeT . ebImanEtQamTaMg 
mUl (whole blood) enAtammnÞIreBTübEg¥k/ eKRtUvTukQamenaHmYyyb;enAsItuNðPaB 4oC 
enaH)aøsanwgGENþteLIg b¤ eKeRbI]bkrN_ekobe)aøkQamEdlmnÞIrBiesaFn_énmCÄmNÐlCatipþl; 
QamPaKeRcInKYrEtman . 
 
Beta - Thalassemia intermedia 

vaCaRbePTTMrg;Rsalén  - taLasesmI ehIyPaBesøksøaMgbgðajeLIgyWt² CaTUeTAeRkay 
Gayu 2 qñaM edaykMrit   Hb 8g/dl . cMeBaHGñkCMgWTaMgenHmanPaBF¶n;F¶rxus²KñaedayxøHqab;ecj 
eraKsBaaØ ÉxøHeTotKaneraKsBaaØrhUtdl;GayueBjv½y . ebIBYkeKRtUvkarbBa©ÚlQam CaeTogTat; 
sUmeRbIrUbmnþBüa)aldUckñúgCMgWEbttataLaesmIkMritF¶n;Edr (  - thalassemia major) . 
 
Alpha - Thalassemia (Hb H disease) 

RtUvbBa©ÚlQam EtkñúgkrNIEdl  Hb < 7g/dl b¤ manecjCaeraKsBaØabu:eNÑaH . 
 

2. karBüa)alkMcat;CatiEdk ¼ Iron Chelation Therapy 

 
plvi)akénkarelIsCatiEdkruaMér:cMeBaHGñkCMgWtaLasesmIGayuelIsBI 10 qaMñ rYmman ³  

• plvi)akelIRkeBjGg;dURKIn (endocrine glands) - karlUtlas;yWty:av/ 
RkeBjv½y/ fycuHmuxgarénRkeBjTIr:UGIut (hypothyroidism)/ fycuHmuxgarénRkeBj 
):ar:aTIr:UGuIt (hypoparathyroidism) nig CMgWTwkenamEp¥m . 

• ebHdUg - cgVak;ebHdUgedIrmineTogTat;/ rlakeRsamebHdUg/ exSayebHdUg .  
• eføIm - RkineføIm (liver cirrhosis) 

 
karenHcaM)ac;Nas;edIm,IkarBarmineGayelIsCatiEdk . »sfEdlmanRbsiT§iPaBsMrab;eBl 
bc©úb,nñenH KW Deferrioxamine (Desferal ), CaTMrg;cak;eRkamEs,k . 
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etIRtUvcab;eRbIenAeBlNa ? 
• CaTUeTA eBlEdlkumarGayuelIsBI 3 qñaM ehIyeBlEdl serum ferritin eLIgelIsBI 

1000 ng/ml EdlEtgEtekIteLIgbnÞab;BIbBa©ÚlQam)an 15 - 20 dgeLIgeTA . 
 muncab;epþImeRbI/ RtUvdwgBIkMrit serum ferritin nig CatiEdkCamunsin . GacRbQmnwg 

karBulkalNaeRbI Desferal  cMeBaHGñkCMgWEdlmankMritCatiEdkTab b¤ kMrit serum 

ferritin RKan;EtekIneLIgbnþicbnþÜc . 

 
kMriteRbI nig viFIeRbI 

• kMriteRbICamFüm 20 – 60 mg/kg/day cak;bBa©ÚleRkamEs,k  (subcutaneous 

continuous infusion) kñúgry³eBl 8 - 10 em:agerogral;éf¶ry³eBl 5 ¬y:agtic¦ 
eTA 7 yb;kñúgmYys)aþh_ . cMeBaHkumar kMriteRbIcab;epþImKW 20mg/kg/day 

¬kMriteRbIx<s;CagenHmuneBlelIsbnÞúkCatiEdkGacb:HBal;dl;karlUtlas;q¥wg nig 
karrIkFMFat;¦ . RtUvbegáInkMriteRbItamkarekIneLIgbnÞúkCatiEdk . CaTUeTA kMriteRbI 
smRsbCamFümRbcaMéf¶KW  50 mg/kg/day . 

• eKalbMNgrkSakMrit serum ferritin eGayTabCag 1000 ng/ml ehIymineGayelIs 
BI  2500 ng/ml . 

• Ascorbic acid (vitamin C) CYybegáInkarbeBa©jCatiEdkeBleRbIrYmCamYy Desferal 

. RtUvcab;eRbIbnÞab;BIBüa)aleday Deferrioxamine )anmYyEx . eRbIelbtammat;kñúg 
kMrit  3 mg/kg/day ehIyRtUvelbPaømeBlcab;epþImcak; Deferrioxamine . 
Ascorbate CYykMcat;CatiEdk EtvanwgbegáInkarxUcxatebHdUgeTAvij kalNaeRbIvaEt 
Ég edayKan»sfkMcat;CatiEdk (iron chelator).   

 
plvi)akén Desferal : 

• RbtikmelIEs,kRtg;kEnøgcak; 
• Yersinia infection – bgðajeraKsBaØaekþAxøÜn QWeBaH nig raK . krNIenH RtUvbBaÆb; 

Desferal ehIyBüa)aleday  Cotrimoxazole . 

• RbtikmF¶n;F¶r ¬kMrman¦ 

• Desferal toxicity (eBleRbIkMritx<s; > 50 mg/kg/day) : 

- BulEPñk (ocular toxicity) – fycuHKMehIj/ EdnKMehIj nig xVak;man; (night 

blindness) ; FUrRsalvilmkFmtavijeBlbBaÄb; Desferal . 

- BulRtecok (auditory toxicity) – F¶n;Rtecok . CYnkalminvilRtLb;mk 
FmtavijeLIy . 

- karlUtlas;yWty:av ¬karenHekItmankalNakarBüa)alcab;epþImtaMgBIGayueRkam 
3 qñaM ¦. 

mKÁúeTÞsk_sMrab;karbgáarnigEfTaMBüa)alCMgWtaLasesmI 2 

 
GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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- dMe)Aq¥wg (skeletal lesions) – Gakar³RsedognwgCMgWkgVH  Vitamin D (pseudo 

rickets), bMErbMrYlEpñkxagcugénq¥wgEvg/ karlUtlas;q¥wgkgxñgmankaryWty:av 
.l. ¬ekItmankalNakMriteRbIx<s; eBlbnÞúkCatiEdksßitenAkMritTab¦ .     

 

fñaMkMcat;CatiEdkelbtammat; ¼ Oral iron chelators 
 Deferasirox (Exjade ) RtUv)aneKeRbIedIm,IBüa)alkarelIsCatiEdkruaMér:cMeBaHGñkCMgWGayucab; 
BI 2 qaMñeLIgeTAEdlbNþalmkBIkarbBa©ÚlQam (RbEhl 100 ml/kg/year ehIy serum 

ferritin > 1000 ng/ml) . 

 muncab;epþImeRbI/ RtUvdwgBIkMrit serum ferritin nig CatiEdkCamunsin . GacRbQmnwg 
karBulkalNaeRbI Exjade cMeBaHGñkCMgWEdlmankMritCatiEdkTab b¤ kMrit serum 

ferritin RKan;EtekIneLIgbnþicbnþÜc. 

 kMriteRbI : 20-30 mg/kg/day (fI²enH FDA nig EMA [European Medicines 

Agency] )anÉkPaBeGayeRbIdl;kMrit  40mg/kg/day) . cab;epþImeRbIkMrit 20 

mg/kg/day cMeBaHGñkCMgWEdlbBa©ÚlQam )an 10 - 20 dg . kMriteRbIGactMeLIgdl; 
30 mg/kg/day ehIykrNIxøHdl; 40 mg/kg/day . bnÞab;BIcab;epþImeRbI/ RtUvtMeLIg 
5 - 10 mg/kg erogral; 3 eTA 6 ExmþgedayEp¥ktamkMritCatiEdkbMrug . 
vamansarsMxan;Nas;kñúgkarBinitü  ferritin ral;eBlbBa©ÚlQammþg² ehIyRtUveRbI 
bMErbMrYlmFümrvagrgVas; 3 eTA 5 dgedIm,IvaytMélBIRbsiTiæPaBrbs;va . 

 TMrg;suvtþiPaBénfñaM Deferasirox KWRbhak;RbEhlKñacMeBaHkumar nig mnusSeBjv½y . 
karsikSaelIkumarGayuticCag 2 qaMñ TMngdUcCasuvtþiPaB b:uEnþkarsikSaenAmankMritenA 
eLIy . 

Deferiprone (L1/Deferriprox) CafñaMkMcat;CatiEdkelbtammat;mYyRbePTeTot GaceRbI 
kalNakarkMcat;CatiEdkKanRbsiTiæPaB b¤ min)anl¥ eTaHbIeRbI Desferal® b¤ Exjade® 
dl;kMritx<s;k_eday b¤ fñaMkMcat;CatiEdkepSgeTotRtUvhammineGayeRbI (contra-indicated) . 
vamaneRKaHRbQmnwg agranulocytosis, arthritis & gastrointestinal disturbance  
bnþicbnþÜc EtGacvilmkFmtavij)aneBlbBaÄb;va . 

 kMriteRbIRbcaMéf¶Fmta 75 mg/kg bIdgkñúgmYyéf¶ ehIyGactMeLIgdl; 100 mg/kg 

bIdgkñúgmYyéf¶ . 

 kgVHCati Zinc GacekItmanCaBiessCamYy Deferiprone ehIyRtUvkareGayvabEnßm . 
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karBüa)aledaypÁMúfñaMkMcat;CatiEdk ³  Deferrioxamine nig Deferasirox 

karBüa)aledaypÁMú Deferrioxamine nig Deferasirox sßitenAkñúgkarsikSaenAeLIynaeBl 
bc©úb,nñenH . eKenABMuTan;)andwgc,as;GMBIRbsiT§iPaB nig suvtßiPaBénkarBüa)alpÁúMbBa©ÚlKña 
enAeLIyeT . 
 

karBüa)aledaypÁMúfñaMkMcat;CatiEdk ³  Deferrioxamine nig Deferiprone 

karBüa)aledaypÁMú Deferrioxamine nig Deferiprone kMBugEtRtUv)aneKeRbIkan;EteRcIn . 
rebobeRbIrYmman kareRbIqøas;Kña nig kareRbIrYmKña énfñaMTaMgBIr . tamkarsikSabgðajfa 
kareRbIqøas;Kña  (]TahrN_ ³ bIéf¶CamYy Deferrioxamine nig bYnéf¶CamYy Deferiprone) 

hak;dUcCapþl;PaBgayRsYleRbICag ehIyrkSalMnwgkMritCatiEdk)anl¥ . Cajwkjy  
Agranulocytosis GacekItmankñúgkarBüa)aledaypÁMúenH dUecñHRtUvtamdan Neutrophils 
erogral;s)aþh_ . 
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GarmÖkfa 
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tarag 2 ³ kartamdanlkçN³BulénfñaMkMcat;CatiEdk 

 Deferrioxamine Deferasirox Deferiprone 

Complete Blood Count 
(CBC); Absolute 
Neutrophil Count 

  ral;s)aþh_ 

Liver function tests 
(LFT) 

 ral; 3 eTA 4 GaTitü erogral; 3 Ex 

Creatinine erogral; 3 Ex ral; 3 eTA 4 GaTitü erogral; 3 Ex 

Urine protein / 
Creatinine 

erogral; 3 Ex ral; 3 eTA 4 GaTitü  

Urine microalbulmin / 
Creatinine 

erogral; 3 Ex ral; 3 eTA 4 GaTitü  

Urine glucose  ral; 3 eTA 4 GaTitü  

Zinc, copper, calcium, 
and magnesium 

erogral;qñaM erogral;qñaM erogral;qñaM 

Electrolytes  ral; 3 eTA 4 GaTitü  

Eye exam erogral;qñaM erogral;qñaM erogral;qñaM 

Audiogram erogral;qñaM erogral;qñaM erogral;qñaM 

Sitting height erogral; 2 qñaM erogral; 2 qñaM erogral; 2 qñaM 

Height / Weight erogral; 6 Ex erogral; 6 Ex erogral; 6 Ex 

Clinical symptoms 
(nausea, diarrhea, color-
vision change) 

ral; 3 eTA 4 GaTitü ral; 3 eTA 4 GaTitü ral; 3 eTA 4 GaTitü 

 
 

3. kartamdanBinitüGñkCMgW ¼ Monitoring of Patients 

 
kñúgry³eBleGaysMrakeBTüedIm,IbBa©ÚlQammþg²/ RtUveFVI nig kt;RtanUvcMNucxageRkamenH ³  

• vaytMélKøInik (clinical assessment) - kMBs;/ TMgn;/ TMhMeføIm nig GeNþIk . 

mKÁúeTÞsk_sMrab;karbgáarnigEfTaMBüa)alCMgWtaLasesmI 2 

 
GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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• kMrit Hb munbBa©ÚlQam/ cMnYn Platelet nig kMrit Hb eRkaybBa©ÚlQam 
¬knøHem:ageRkaybBa©ÚlQam¦ . 

• brimaNQamRtUvbBa©Úl 

• etImanRbtikmPøam² b¤ RbtikmeBleRkayeT ? (RtUvEtRsavRCavrk allo red cell 

antibody) . 
• »sfepSg²  

 
erogral; 6 Ex  ³ 

• vaytMélkarFMFat; nig karlUtlas; 
• kMrit Serum Ferritin 

• muxgareføIm (LFT) 
 
erogral;qñaM b£ jwkjab;CagebIsincaM)ac; ³ 

• vaytMélkarFMFat; nig karlUtlas; 
• vaytMélRkeBj Endocrine – kMritCatisár (RBS), T4/TSH, Ca++, PO4 (ebIkMrit 

Ca++ Tab - RtUvBinitü PTH nig Vitamin D)  

• karlUtlas;Rbdab;ePT (sexual development) cab;BIGayu 10 qñaMeTA 
- taragvaytMélkarlUtlas;ragkay (Tanner stage) 
- FSH/LH 
- Oestradiol/testosterone 

• viPaKrk Infection – Hepatitis B & C, HIV, Syphilis (VDRL) 

• KuNKUremIlbrimaNQamEdl)anbBa©Úl 

• vaytMéltulüPaBkMritCatiEdk 

• vaytMélq¥wg - Osteoporosis nig bMErbMrYlq¥wg (RtUvmanKMerageFVI X-rays nig DEXA 

scan EdlCa]bkrN_vas;kMhab;sarFatuEr:rbs;q¥wg - BMD : bone mineral density) 

karvaytMélebHdUg RtUveFVImþgral;qñaMbnÞab;BIGayu 10 qñaMeTA ehIyeFVIeGay)anjwkjab; 
kalNarkeXIjmanPaBminRbRktI . 

 
4. karvHkat;GeNþIkecj ¼ Splenectomy 
 
tMrUvkarénkat;GeNþIkecj cMeBaHtaLasesmI )anfycuHeRcInkñúgry³eBlb:unanqñaMcugeRkayenH . 
karenHmYyEpñkedaysarmankarfycuHGRtaénkarrIkFMGeNþIk (hypersplenism) cMeBaHGñkCMgW 
Edl)anTTYlkarbBa©ÚlQamRtwmRtUv . 
lkç½NÐRtUvkat;GeNþIkecj 
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• tMrUvkarQamelIsmYydgknøHBIFmta b¤ > 220-250 ml/kg/year CamYykMhab;Qam 
Rkhm (packed red cells / Hct 75%) edIm,IrkSa)ankMrit Hb mFüm ehIykumar 
GayuelIsBI 5 qñaM . 

• GeNþIkrIkFMxaøMg  (hypersplenism) 

• lT§PaBvivtþiekItCa Alloantibody RtUvEtpat;ecj . 
 
caM)ac;RtUvcak;va:k;saMg Pneumococcal, Meningococcal nig Hib vaccinations ¬ebIminTan; 
)ancak;BImunmkeT¦ eGay)an 4 - 6 GaTitümuneFVIkarvHkat;GeNþIk . 

bnÞab;BIvHkat;GeNþIkrYc/ GñkCMgWKYrelbfñaM Penicillin-V karBar (250 mg BIrdgkñúgmYyéf¶) ehIy 
RtUvENnaMeGayRby½tñedayRtUvmkeBTüCabnÞan;krNImanekþAxøÜnelIsBI 38/5oC . 

karvivtþieGayekIn)aøEkt (thrombocytosis) eRkaykarvHkat;GeNþIkecjk¾maneRcInEdr ehtuenH 
tMrUveGayelb Aspirin kMritTab (81 mg kñúgmYyéf¶) RbsinebI Thrombocytosis > 

800,000/mm3 .  plvi)akmYyeTot vivtþieLIgbnÞab;BIkat;GeNþIkecj enaHCaninñakargayeGay 
ekItCMgW Thrombosis .  PaKeRcInCa Venous thromboembolism ]sSah_ekItmancMeBaH 
Thalassemia intermedia nig Hb H-Constant Spring bnÞab;BIkat;GeNþIkecj . 
 
5. rbbGahar nig sarFatubEnßm ¼ Diet and Supplement 
 

• Folic acid kMritTab 1 mg elbRbcaMéf¶GacmanGtßRbeyaCn_cMeBaHGñkCMgWPaKeRcIn . 

• Vitamin C kMritTab 3 mg/kg begáInkarbeBa©jCatiEdkcMeBaHGñkCMgWeRbI Desferral . 
kMriteRbI ³ 50 mg ral;éf¶cMeBaHGñkCMgWGayuticCag 10 qñaM/ ehIy 100 mg  
ral;éf¶cMeBaHGñkCMgWGayuelIsBI 10 qñaM . eKeRbIEtcMeBaHGñkCMgWEdlBüa)alCamYy 
Desferal b:ueNþaH . 

• RtUvecosvagGaharNaEdlsMbUrCatiEdk dUcCasac;BN’Rkhm nig RKab;FBaØaCatiEdleK 
bEnßmCatiEdk . 

• TwkEtGacCYykat;bnßykarbWtRsUbCatiEdktambMBg;rMlayGahar . 

• eKelIkTwkcitþeGayTTYlTanGaharEdlplitBITwkedaHeKa eRBaHvasMbUredaykal;süÚm. 
 
6. karcak;fñaMbgáar ¼ Vaccinations 
 
karcak;va:k;saMgeGay)ansmRsb CakarcaM)ac;Nas;cMeBaHGñkCMgWtaLasesmITaMgGs; CaBiess 
GñkCMgWEdlTTYlkarbBa©ÚlQam nig GñkCMgWEdlRtUv)ankat;GeNþIkecj . kmviFIcak;fñaMbgáarcMeBaH 
kumarRtUvEteFVIbc©úb,nñPaB ehIykt;RtaeGay)anRtwmRtUverogral;qñaM . va:k;saMg hepatitis B 

RtUvcak;eGayRKb;dUs ya:gehacNas;k¾muncab;epþImbBa©ÚlQamelIkdMbUgEdr . 
 
muneFVIkarvHkat;GeNþIk/ GñkCMgWRtUvTTYlva:k;saMgbgáar ¬ebIminTan;)ancak;BImunmkeT¦ RbePT 
meningococcal vaccine (Meningo A+C ) nig pneumococcal vaccine (23-valent 
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GarmÖkfa 

esovePAmKÁúeTsk_sRmab;karbgáarnigEfTaMBüa)alCMgWtaLasesmIenARbeTskm<úCa 
enHeroberogeLIgtamsMNUmBrrbs;RKUeBTüBüa)alenAtammnÞIreBTübEg¥kkñúgRBHraCaNacRk 
km<úCa. eKalbMNgcm,grbs;esovePAenH KWpþl;eKalkarN_ENnaMsMxan;²dl;RKUeBTüBüa)al 
kñúgkareFVIeraKvinicä½yCMgWtaLasesmI nig CMgWehmUkøÚbInmYycMnYnepSgeTot RBmTaMgCaCMnYy 
sartI sRmab;karRKb;RKgBüa)alkenSameraKsBaØad_súKsajTaMgenH rYmTaMgbBaðasuxPaB 
Bak;B½n§mYycMnYnEdlGñkCMgWtaLasesmIkMBugnwgRbQmmux. mü:agvijeTotesovePAmKÁúeTsk_ 
enH CMnYykñúgkarelIkkm<s;cMeNHdwgrbs;RbCaBlrdæsþIGMBIyuT§saRsþbgáarCMgWenH edayepþat 
elIkarRsavRCavrkGñkEdlpÞúknUv( )taLasesmI nig CMgWehmUkøÚbInmYycMnYnepSg²eTot dUcCa 
karpþl;RbwkSamunkMeNItdl;buKÁlEdlmanbBaða k_dUcCakarBnül;R)ab;[dwgCamun dl;KUrRskr 
EdlmanbBaðaenH GMBIlT§PaBénkarpþl;kMeNItdl;TarkEdlmanCMgWdUc»BukmþayEdr. 

            xøwmsarrbs;esovePAmKÁúeTsk_enH RtUv)aneeroberogeLIgedayEp¥keTAelImKÁúeTsk_ 
rbs;shB½n§GnþrCatiénCMgWtaLasesmI nig CaBiessEp¥keTAelImtiÉkPaBénGgÁRbCMurbs; 
RKUeBTüBüa)alfñak;extþ nig fñak;kNþal CamYynwgRkumkargarbgáar nig Tb;sáat;CMgWtaLas 
esmIrbs;RksYgsuxaPi)alénRBHraCaNacRkkm<úCa. esovePAenH CaCMnYydl;RKUeBTüBüa)al 
minEmnCaesovePAevC¢saRsþEdlRKbdNþb;RKb;bBaðaEdlGñkBüa)alEtgEtRbQmmuxCamYy 
enAeBlBüa)alCMgWenAtammnÞIreBTüsaFarN³enaHeT. 

             ´manCMenOmutmaMfa esovePAenHnwgpþl;nUvGtßRbeyaCn_dl;RKb;RKUeBTüBüa)alTaMg 
Gs;kñúgkarpþl;esvaBüa)almYyEdlmanKuNPaB nig RbsiTi§PaBCUndl;RbCaBlrdæ.   
      PñMeBj éf¶TI       Ex kBaØa qñaM 2011       
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Pneumo-23 ), ehIyRtUveFVIbc©úb,nñPaBva:k;saMg Hib . KYrBicarNacak;rMlwk 23-valent 

pneumococcal vaccine (Pneumo-23 ) erogral; 5 - 10 qñaMmþg .  
 
GñkCMgWRtUvkarcak;va:k;saMgbgáarcMeBaH hepatitis A nig hepatitis B CaBiessGñkCMgWEdlTTYl 
karbBa©ÚlQamCaRbcaM . cMeBaHGñkCMgWEdlpÞúkemeraK HIV b¤ kMBugBüa)al hepatitis C 
minKYrTTYl live virus vaccines eLIy . Éva:k;saMgpþasay k¾KYrcak;CaRbcaMqñaMEdr . 
 
7. karbgáreraKratt,atRsYcRsav ¼ Acute Infection 
 
Acute infection sßitenACamUlehtucMbgbNþaleGaysøab;cMeBaHGñkCMgWtaLasesmI . CMhan 
RbkbedayRbugRby½tñkñúgkarsMKal; nig Büa)al Infections F¶n;F¶r nwgkarBarGRtasøab;Edl 
minsmRsb)an . GñkCMgWRtUvTTYlkarGb;rMGMBIkarEfTaMeBlekþAxøÜn nig eraKsBaØaRsYcRsav . 
PaBgayRsYlrkkMNt;RtaevC¢saRsþ (Medical Records) GacCYydl;karvaytMél nig 
karBüa)al)anqab;rh½sdl;GñkCMgW . karenHGacsMrYl)anedayGñkCMgWkan;b½NÑsuxPaB (Health 

Records) Edlkt;RtaGMBIeraKvinicä½y plvi)ak nig karBüa)al . 
 
kareRbI Prophylactic antibiotics cMeBaHGñkCMgWkat;GeNþIk Gackat;bnßyeRKaHRbQmnwg 
pneumococcal infections )an . y:agNak¾eday BYk gram-negative organisms 

CamUlehtucMbg énkarbgáeraKedayBYk)ak;etrI cMeBaHGñkCMgWtaLasesmI . karBüa)alCabnÞan; Ca 
mYy broad spectrum antibiotics KYreFVIPøam muneBl)anlT§plénkarbNþúHQam (blood 

cultures) . GñkCMgWtaLasesmIEdleRbI Desferal maneRKaHx<s;RbQmnwg Yersinia 

enterocolitica EdlCaRbePT)ak;etrIcUlcitþCatiEdk . vaGacbgðajeraKsBaaØKøInikekþAxøÜn/ 
QWeBaH nig raK . Antibiotics KYrcab;epþImPøammun)anlT§plénkarbNþúHlamk nig Qam . 
CaTUeTA KYrbBaÄb;RKb;karBüa)alkMcat;CatiEdk rhUtdl;Gakar³ekþAxøÜnRtUv)anBüa)al)anRtwmRtUv. 
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Forword 
The Guidelines for the Clinical Management of Patients with 

Thalassaemia is primarily intended for physicians working in 
referral hospitals. The objectives are to help them in the 
diagnosing of Thalassaemia and other Hemoglobinopathies to 
guide them in the appropriate management of this complex 
syndrome and related health problems encountered in these 
patients; and to promote awareness in the population on the 
strategies in the prevention of thalassaemia by identifying  carriers 
of thalassaemia and other hemoglobinopathies through screening, 
by providing genetic counseling to affected individuals and 
advising at risk couples of the possibility of having an affected 
child. 

The content is based on the Thalassaemia International 
Federation Guidelines for the clinical management of thalassaemia 
and based on the consensus meeting between physicians working 
in public hospitals and the working group for the prevention and 
control of thalassaemia of the Ministry of Health of the kingdom of 
Cambodia . This manual is a guide only and does not represent a 
medical text book and therefore does not cover all medical 
problems that a physician may encounter when treating these 
patients at a referral hospital. 

I am confident that the Guidelines for the Clinical 
Management of Patients with Thalassaemia will benefit 
physicians in their provision of comprehensive health care at 
referral hospitals.    
 
                                                    Phnom Penh,            September 2011 
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INTRODUCTION 
 
Thalassaemia is an inherited blood disorder of hemoglobin. Thalassemia major 
is presenting with anemia at 4 – 6 months of age in the majority of cases, 
lethargy, facial bone deformity, failure to thrive and hepatosplenomegaly. 
 
The extent of services provided by primary care facilities may include 
supervision of regular transfusions and provision of necessary medications 
according to the standards of care, currently required for patients in a 
developing country.  
 
Therefore, the Guidelines for the Clinical Care of Children with Thalassemia has 
been developed in order to provide an appropriate health care service to 
patients with Thalassaemia and to improve the capacity of health care providers 
as well as laboratory technicians including the provision of medicine and medical 
equipment based on available resource. 
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WHAT IS THALASSEMIA ? 
 

Thalassemia is a genetic disorder of hemoglobin production. It is inherited in an 
autosomal recessive pattern and is common in South East Asia. 
 
Quantitative defects of hemoglobin synthesis - Thalassemia   
 
The thalassemias are a heterogeneous group of inherited autosomal recessive 
disorders of hemoglobin synthesis which are characterized by the absence or 
reduced output of one or more globin chains of hemoglobin. They are classified 
according to the defective globin chain synthesis as , ,  and  thalassemia. 
The two main types are – 
 
 - thalassemia is characterized by the decrease ( +) or absence ( o) in  the 

synthesis of -chains, therefore only Hb A synthesis is affected.  This causes a 
relative increase in the synthesis of Hb F and/or Hb A2 with respect to Hb A.  
 
The heterozygous state results in + or o-thalassaemia trait (carrier) with 
normal Hb levels. The homozygous state for + thalassaemia ( + +) and the 
compound heterozygous state ( + o) result in -thalassaemia intermedia  with 
Hb levels ranging from 7-10 gm/dl.  
 
The homozygous state for o thalassaemia ( o o) results in -thalassaemia 
major which causes a severe transfusion dependant anaemia. 
 

 -thalassemia is characterized by the decrease in synthesis of the -chains, 
consequently affecting the synthesis of all normal hemoglobins. This causes a 
relative excess in the synthesis of the - and  - chains with respect to the 
decrease in -chain synthesis, which induces the formation of tetramers without 
any -chains.      
 Hb Bart =  4 
 Hb H     = 4 
Normal individuals have 4 functional  globin genes depicted as /  
 
Individuals who have 2 or 3 functioning -genes and have normal Hb levels and 
are classified phenotypically as -thalassemia trait, depicted as -thal 1 (--/ ) 
or o-thalassemia and -thal 2 (- / ) or + - thalassemia. 
  

Homozygous +-thalassemia is depicted as (- /- ) and have normal Hb levels. 
Individuals who inherit only 1 functional -gene are depicted as (--/- ) and 
have Hb H disease with moderate to severe anaemia, requiring occasional blood 
transfusions. 
 
Those who inherit no functional -genes are depicted as (--/--) have a 
condition, which is not compatible with life, known as Hb Barts hydrops fetalis. 
 
The severity of the anemia in thalassemia is result of both polygenic and 
acquired factors.  The clinical manifestations of the thalassemia syndromes 

7   Guidelines for the Clinical Management of Patients with Thalassemia    
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result from ineffective erythropoiesis and shortened red blood cell survival which 
in turn are caused by imbalanced globin chain synthesis. Any genetic or 
acquired factor that reduces the degree of chain imbalance may thus ameliorate 
the clinical severity. 
 
Hereditary ovalocytosis, iron and folate deficiency aggravate clinical severity.  
In -thalassaemia, the presence of -thalassaemia and increased synthesis of 
Hb F ameliorates it. 
 
 

Qualitative defects of hemoglobin synthesis – Hemoglobinopathy 
 
Hemoglobinopathies are structural abnormalities of hemoglobin synthesis, 
where the synthesis of these hemoglobins are reduced in amount. This is 
caused by abnormal processing of mRNA or as a result of instability of the 
abnormal globin chain.  Most clinically significant hemoglobinopathies are due to 
substitution by mutation of a single amino acid in either the �-chain or the �-
chain.   
 
More than 900 variants of adult hemoglobin have been described. 
 
Hemoglobin E 
One glutamic acid of the -chain (a mutation in codon 26) is replaced by lysine.  
In the heterozygous state Hb E levels range from 25 – 30 % with normal Hb 
levels. 
 
In the homozygous state Hb E levels range from 90 – 100 % and can result in 
mild anemia. However, Hb E in the presence of -thalassemia can result in 
moderate to severe anemia. 
 
The complex interaction of Hb E with  and -thalassemia produces variable 
phenotypes resulting in some 60 different thalassemia syndromes 
 
 
Hemoglobin Constant Spring (Hb CS) 
Hb CS arises from a termination codon 142 defect in the 2 globin gene.  This 
results in the production of an  globin chain with 131 extra amino acids.  The 
mRNA is long and unstable, and results in defective  chain synthesis, with 
increased amounts of Hb Barts produced. 
 
In the heterozygous state Hb CS levels are < 1% with normal Hb levels. In the 
homozygous state Hb CS levels range from 1 – 6% and is associated with mild 
anaemia. The interaction of Hb CS with o-thalassemia can result in Hb CS-H 
disease with moderate to severe anaemia. 
 
                                         
The interaction of the different types of thalassemia and abnormal hemoglobins 
is very complex and further information, if required, can be obtained from the 
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Thalassemia International Federation (TIF) publications, available on their 
website : www.thalassaemia.org.cy 
  
 
Clinical features of untreated thalassaemia  
 
Babies with homozygous  thalassaemia are initially asymptomatic, as the major 
hemoglobin at birth is fetal hemoglobin (HbF). As a result of the physiological 
switch from HbF to HbA, the latter becomes predominant by about 4 - 6 months 
of age, and it is from this stage onwards that infants with thalassaemia major 
can become symptomatic.  
 
Clinically, the presentation is insidious, with: 
 poor feeding,  
 faltering growth,  
 pallor, and  
 increased susceptibility to infection 
 If untreated, progressive anemia, hepato-splenomegaly, metabolic stress 

and ineffective expansion of the erythropoietic marrow results in bone 
thinning and deformity. Untreated, children with ( ) thalassaemia major die 
from heart failure or infection before the age of five. 

 
 
SCREENING AND PREVENTION 
 
Population and antenatal screening to identify carriers of ( ) thalassemia is 
technically easy and cheap. Identification of a carrier parent, usually the 
mother, followed by testing of the partner allows identification of at-risk couples 
of having an affected child. Having been counselled, they can make informed 
choices about prenatal diagnosis and termination of an affected fetus. 
 
The hemoglobin disorders are clinically serious disorders. So, prevention 
programme is necessary in the reason that these incurable disorders and 
therefore “hopeless” with high expense and difficulty of providing optimum 
treatment for patients, which creates a burden on patients, families and national 
health services. 
 
Indeed, it is the right of every individual or couple to be informed of any genetic 
risk that may affect them. Above all, it is their right to make informed choices 
concerning these risks. However, the ability to make an informed choice 
depends on several factors : 
 
 Health education 

Primary health care should have trained staffs to contribute effectively to 
genetic prevention which ensure that at-risk couple will be reached and 
equity of care guaranteed. 
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 Screening, which should be available early in a couple’s reproductive life to 
allow primary prevention 
 
There are 2 possible methodological approaches for ( ) thalassemia carrier 
identification: 

1. Primary screening to determine red cell indices, followed by a secondary 
screen involving hemoglobin analysis (Hb typing) in subjects with 
reduced MCV and/or MCH, and 

2. Complete screening based on determining red cell indices, hemoglobin 
analysis (Hb typing) and Hb A2 in all subjects from the outset. Complete 
screening is recommended in population where both ( ) and ( ) 
thalassemia are common, and where interaction of ( ) and ( ) 
thalassemia could lead to missed diagnoses due to the normalization of 
red cell indices. 

 
 Genetic counselling 

 
Genetic counselling is the most complex and socially important aspect of 
prevention. It is inseparable from genetic diagnosis, aiming to replace 
misunderstanding about the causes of genetic disease with correct 
information, and to increase people’s control of their family’s health by 
informing them of the resources available for diagnosis, treatment and 
prevention. 
 
Genetic counselling has defined as: “the process by which patients or 
relatives at risk of a disorder that may be hereditary are advised of the 
consequences of the disorder, and the probability of developing and 
transmitting it and the way in which this may be prevented or ameliorated”. 
 
This definition requires: 

 A correct diagnosis in the presenting family member 

 Explanation of the nature and prognosis of the disorder, the treatment 
available and where to find it. 

 Estimation of genetic risk for parents and family members. This requires 
drawing a family tree. It may also call for investigations of other family 
members 

 Communication of genetic risks and the options for avoiding them, 
including the chances of parents and other family members passing the 
disorder on to their children, and an explanation of the risk. The options 
for avoiding further affected children must also be addressed, including 
techniques of prenatal diagnosis and associated problems, risks of error 
and complications. 

 Supporting the individual or couple in making the decision that is right 
for them. 
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 Accessibility for long-term contact: people at risk often need counselling 
and support at several points in their life. 
 

Meeting the above needs requires specialist genetic knowledge, training in 
counselling skills, time, ability to communicate and back-up from a medical 
geneticist or trained genetic counsellor. 

 
 Prenatal diagnosis, which increases the choices available to a couple. 

This can be done by chorionic villous sampling (CVS) at 9 – 11 weeks period 
of gestation, Amniocentesis at 15 weeks, or Cordocentesis (sampling of fetal 
blood) at 18 weeks. All these procedures are currently not available in 
Cambodia.  

 
SUPPORT GROUP 
There is a need for local social workers to give moral support and counselling to 
patients and their families. 
 
A local Thalassemia Society is now available in Cambodia (Cambodia 
Thalassaemia Association / CTA). Its mission is to reach equal access to quality 
health care for every patient with thalassemia in Cambodia. 
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APPROACH TO AN ANEMIC CHILD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

Yes      No 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Suspected anaemia

• History 
• Physical Examination 
• Preliminary Investigations : CBC, red cell indices, RDW 

reticulocyte count, blood film

Presence of generalized lymphadenopathy and / or 
hepatosplenomegaly? 

Differential diagnosis 
 
• Acute / chronic leukaemia 
• Chronic haemolytic anaemia : 

- Thalassaemia (see Guideline 
for the Clinical Care of Children 
with Thalassaemia) 

- Hereditary spherocytosis 
- Hereditary elliptocytosis 

 
• Malignancies e.g. lymphoma 
• Chronic infection e.g. tuberculosis 

Differential diagnosis 
 
• Acute blood loss 
• Iron deficiency (see Guideline 

for Iron Deficiency Anaemia) 
• Folate deficiency 
• B12 deficiency 
• Acute hemolytic anemia : 

- G6PD deficiency 
-    Paroxysmal Nocturnal 

Haemolysis (PNH) 
- Autoimmune 
- ABO or other blood group 

incompatibility 
- Infection e.g. malaria 
- Drug induced 

• Bone marrow failure 
- Aplastic anaemia 
- Fanconi’s anaemia 
- Diamond-Blackfan 

• Others 
- Hypothyroidism 
- Chronic renal failure 
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Variation in CBC indices with age [1] 

 
 

Age Hb (g/dl) RBC (x1012/l) MCV (fl) 

Birth 14.9 – 23.7 3.7 – 6.5 100 – 135 

1- 2 months 9.4 – 13.0 3.1 – 4.3 84 - 105 

3 - 12 months 11.3 – 14.1 4.1 – 5.3 71 – 85 

2 – 5 yr 11.5 – 13.5 3.9 – 5.3 75 – 87 

6 – 12 yr 11.5 – 15.5 4.0 – 5.2 77 – 95 

13 – 18 yr F 12.0 – 16.0 4.1 – 5.1 78 – 95 

13 – 18 yr M 13.0 – 16.0 4.5 – 5.3 78 – 95 
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BASELINE INVESTIGATIONS TO BE DONE FOR ALL NEW PATIENTS 
 

(Note : It is important for accurate diagnosis, that these tests are performed 
prior to transfusion or at least 3 months after a recent transfusion) 

 
• Complete blood count (CBC) and peripheral blood film 

(In typical cases, the Hb would be < 7g/dl) 
• Hb typing (Hb electrophoresis) (available at National Pediatric Hospital 

and Institute Pasteur - IPC) 
• Serum Ferritin 
• Liver function tests 
• Infective screen for HIV, Hepatitis B & C and Syphilis  
• Red Cell Phenotyping (if available) before first transfusion 
• Genotyping (DNA analysis) is an optional test which can be done to 

confirm unusual Hb variants and carrier status for prenatal 
investigations (available at IPC) 

• All nuclear family members should be investigated for thalassaemia 
status by Hb electrophoresis and genetic counseling offered. 

   
Interpretation of Hb electrophoresis results 

 
Abnormal Hb typing in ß-thalassaemia : 

- HbA decreased or absent 
- HbF increased 
- HbA2 increased 

 
Abnormal Hb typing in E/ß-thalassaemia : 

- HbA decreased or absent 
- HbF variable 
- HbA2 variable 
- HbE  

 
Abnormal Hb typing in -thalassaemia : 

- HbA decreased  
- HbF variable 
- HbA2 decreased 
- HbH  
- Hb Barts  
- Hb Constant Spring (in some cases) 

 
Other abnormal Hb’s may be found or combinations of all of the above. 
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MANAGEMENT 
 
Regular blood transfusion and iron chelation therapy are the mainstream of 
treatment in patients with transfusion dependent thalassaemia. 
 
1. BLOOD TRANSFUSION 
 
Beta - Thalassaemia major  
 
When to start blood transfusion? 

• After completing blood investigations for confirmation of diagnosis. 
• Hb < 7g/dl for more than 2 week (in the absence of other factors e.g. 

infection) 
• Hb > 7g/dl in the presence of impaired growth, bone changes & 

enlarging liver & spleen. 
 HbE/  thalassaemia patients may have a steady Hb of 6-7g/dl 

without transfusions 
 Before the first transfusion complete a course of Hepatitis B 

vaccination 
 Ensure that donor blood is fully matched to that of the recipient, 

especially the Rh (D) antigens 
 
Transfusion targets  

• Maintain pre-transfusion Hb level between 9.5 – 10.5 g/dl 
• Not advisable to raise the post-transfusion Hb above 14 g/dl. 
• Current recommendation is to keep mean Hb level 12 – 12.5 g/dl. This 

allows for normal physical activity and growth, abolish chronic 
hypoxemia and reduce compensatory marrow hyperplasia. 

 
Transfusion interval  

• Usually on a 4 weekly interval 
• Interval varies from individual patients (range : 2 - 6 weekly) 
• Volume of 20 ml/kg (maximum) packed red cells over 4 hours 

 
In the presence of cardiac failure or Hb < 5g/dl, use low volume packed 
cells (< 5ml/kg) at slow infusion rate over 4 hours with furosemide 1 mg/kg 
(20 mg maximum dose). 

 
It is recommended for patients to use leucodepleted packed cells (LPRC) or 
packed red cells < 1 week old & utilize bedside filters to prevent non-haemolytic 
febrile reactions by removing the white cells. 
 
Current availability in Cambodia is packed red cells at NBTC (National Blood 
Transfusion Center) and most referral hospitals, but not available yet LPRC. If 
whole blood is only available in referral hospitals, it can be left to stand 
overnight at 4oC and the plasma siphoned off, using a blood bag press which all 
blood bank laboratories should have. 
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Beta - Thalassaemia intermedia 
Late onset anaemia and milder forms of  - thalassaemia, presenting later than 
2 years with Hb 8 g/dl or more. The severity of these patients is very 
heterogeneous from being symptomatic at presentation to being asymptomatic 
until later in adult life. If they require regular transfusion, follow  - 
thalassaemia major transfusion regime. 
 
 
Alpha - Thalassaemia (Hb H disease) 
Transfuse only if Hb < 7g/dl or symptomatic 
 
2. IRON CHELATION THERAPY 
 
Complications of chronic iron overload in thalassaemics over 10 years include: 

• endocrine – growth retardation, pubertal delay, hypothyroidism, 
hypoparathyroidism & diabetes mellitus 

• cardiac – arrhythmias, pericarditis, cardiac failure 
• hepatic – liver cirrhosis 

 
It is essential to prevent iron overload. Current effective medication available is 
Desferrioxamine (Desferal ), injection form. 
 
When to start? 

• Usually when the child is > 3 years old and when the serum ferritin 
reaches 1000 ng/ml. This usually occurs after 15-20 blood transfusions. 

• Prior to starting therapy, obtain baseline serum ferritin and iron levels. 
The risk for toxicity may be increased when Desferal  is given to 
patients with low iron burden or with serum ferritin levels that are only 
slightly elevated. 

 
Dosage & Route 

• Average daily dose is between 20 – 60 mg/kg/day administered by 
subcutaneous continuous infusion over 8-10 hours daily for 5 
(minimum) - 7 nights per week. 20mg/kg/day are the starting dose for 
children (higher doses before iron loading may affect bone development 
and growth). Increase the dose according to the iron load. Usually a 
mean daily dose of 50 mg/kg/day is adequate. 

• Aim to maintain serum ferritin level below 1000 ng/ml and never more 
than 2500 ng/ml. 

• Ascorbic acid (vitamin C) augments iron excretion with desferal. It is 
started after the initial month of deferrioxamine therapy. It is given 
orally in the dose of 3 mg/kg per day and taken soon after the 
deferrioxamine infusion has been initiated. Ascorbate releases iron and 
has been associated with increased cardiac damage when taken in the 
absence of an iron chelator. 

 
Complications of desferal : 

• Local skin reactions 
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• Yersinia infection – present with fever, abdominal pain & diarrhea. Stop 
desferal and treat with cotrimoxazole. 

• Severe allergy (rare) 
• Desferal toxicity (high doses > 50 mg/kg/day); 

- Ocular toxicity – reduced vision, visual field and night blindness; 
reversible when desferal discontinued. 

- Auditory toxicity – high tone deafness. Not usually reversible 
- Growth retardation (this usually occurs when treatment is started at 

a young age < 3years). 
- Skeletal lesions – pseudo rickets, metaphyseal changes, vertebral 

growth retardation, etc (occur with high doses when iron load is at 
low level). 

 
Oral iron chelators 
 
 Deferasirox (Exjade ) is indicated for the treatment of chronic iron overload in 
patients 2 years and older due to blood transfusions (approximately 100 
ml/kg/year and serum ferritin consistently > 1000 ng/ml). 

 Prior to starting therapy, obtain baseline serum ferritin and iron levels. 
The risk for toxicity may be increased when Exjade  is given to patients 
with low iron burden or with serum ferritin levels that are only slightly 
elevated. 

 Dose : 20-40 mg/kg/day (the drug has recently received FDA and EMA 
approval for 40mg/kg/day). The starting dose is 20 mg/kg per day for 
those who have received only 10-20 blood transfusions. The dose may 
be increased to 30 mg/kg per day, and in certain cases, to 40 mg/kg 
per day. After starting therapy, increase the dose by 5 to 10 mg/kg 
every three to six months based on iron stores or the rate of iron 
loading. It is important to check ferritin with each transfusion and use 
the average change from three to five measurements to judge efficacy. 

 The safety profile of deferasirox is similar in pediatric and adult 
patients. In studies of deferasirox in children less than two years old, 
the medication appears to be safe, but the studies are limited. 

 Caution in the use of Deferasirox in patients with pre-existing renal 
disease (baseline creatinine outside reference range) and liver 
impairment or low platelet counts. In these patients close monitoring is 
necessary.  

Deferiprone (L1/Ferriprox) is another oral chelator, indicated if iron chelation 
with Desferal® or Exjade® is ineffective or inadequate despite optimal use or if 
their use is contra-indicated. There is a small risk of reversible agranulocytosis, 
arthritis & GI disturbance. The patient’s neutrophil count should be monitored 
every week and the patient advised to report any signs of infection e.g. fever, 
sore throat.  

 The standard therapeutic daily dose is 75 mg/kg given in three divided 
doses and may be increased to a maximum dose of 100 mg/kg/day. 
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 There is no data on the use in children below the age of 6 years. 

 Zinc deficiency may occur particularly with deferiprone and require 
supplementation. 

 
Combination therapy: desferrioxamine and deferasirox 

Combination therapy of deferrioxamine and deferasirox is presently being 
studied. It was too early to know if this combination is effective and safe. 
 
Combination therapy: desferrioxamine and deferiprone 

Combination therapy with desferrioxamine and deferiprone is increasingly being 
used. Treatment protocols include both sequential and simultaneous 
administration of both drugs. Pilot studies show that sequential therapy (for 
example, three days of deferrioxamine and four days of deferiprone) appears to 
improve compliance and maintain iron levels. Agranulocytosis may occur more 
frequently in combination therapy so that weekly monitoring of neutrophils is 
recommended. 
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Table 2 : Chelator Toxicity Monitoring 
 

 Desferrioxamine Deferasirox Deferiprone 

Complete Blood 
Count (CBC); 
Absolute Neutrophil 
Count (ANC) 

  Weekly 

Liver function tests 
(LFT) 

 Every 3 to 4 
weeks 

Every 3 months 

Creatinine Every 3 months Every 3 to 4 
weeks 

Every 3 months 

Urine protein / 
Creatinine 

Every 3 months Every 3 to 4 
weeks 

 

Urine microalbulmin / 
Creatinine 

Every 3 months Every 3 to 4 
weeks 

 

Urine glucose  Every 3 to 4 
weeks 

 

Zinc, copper, 
calcium, and 
magnesium 

Annually Annually Annually 

Electrolytes  Every 3 to 4 
weeks 

 

Eye exam Annually Annually Annually 

Audiogram Annually Annually Annually 

Sitting height Biannually Biannually Biannually 

Height / Weight (use 
centile charts) 

Every 6 months Every 6 months Every 6 months 

Clinical symptoms 
(nausea, diarrhea, 
color-vision change) 

Every 3 to 4 weeks Every 3 to 4 
weeks 

Every 3 to 4 
weeks 
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3. MONITORING OF PATIENTS 
 
During each admission for blood transfusion, the following should be done and 
noted : 

• Clinical assessment – height, weight, liver & spleen size assessment 
• Pre transfusion Hb, Platelet count and Post transfusion Hb (half hour 

post transfusion) 
• Volume of blood transfused 
• Any immediate or delayed transfusion reactions (must be investigated ? 

allo red cell antibody) 
• Other medications 

 
Every 6 months 

• Evaluate growth and development 
• Serum Ferritin 
• LFT 

 
Every year or more frequent if indicated 

• Evaluate growth and development 
• Endocrine assessment – rapid blood sugar (RBS), T4/TSH, Ca, PO4 (If 

Ca++ low – check PTH & Vitamin D) 
• Sexual development from 10 years onwards 

- Tanner stage 
- FSH/LH 
- Oestradiol/testosterone 

• Infection screen – Hepatitis B & C, HIV and Syphilis 
• Calculate transfusion indices 
• Evaluate iron balance 
• Bone – osteoporosis & skeletal abnormalities (Plain X-rays and DEXA 

scan for BMD). 
 
Cardiac assessment once a year after the age of 10 and more frequently if 
abnormality is detected. 
 
4. SPLENECTOMY 
 
The use of splenectomy in thalassaemia has declined in recent years. This is 
partly due to a decreased prevalence of hypersplenism in adequately transfused 
patients. 
 
Indications 

• Blood consumption > 1.5X normal or > 220-250 ml/kg/year with 
packed red blood cells (hematocrit 75%) in those > 5 years of age to 
maintain average hemoglobin levels. 

• Evidence of hypersplenism 
• The possible development of alloantibody should also be ruled out.  
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Pneumococcal, Meningococcal and Hib vaccinations (if not previously 
vaccinated) 4-6 weeks prior to splenectomy are required. 

After splenectomy, patients should receive oral penicillin prophylaxis (250 mg 
twice daily) and be instructed to seek urgent medical attention for a fever over 
38.5oC. 

Post-splenectomy thrombocytosis is common, and low dose aspirin (81 mg/day) 
may be required if there is thrombocytosis > 800,000/mm3. Another 
complication following splenectomy is the development of a thrombophilic state. 
Venous thromboembolism, more common in thalassemia intermedia and 
hemoglobin H-Constant Spring, can develop following splenectomy. 

 
5. DIET AND SUPPLEMENT 
 

• Oral Folate at minimum 1 mg daily may benefit most patients. 
• Low dose Vitamin C at 3 mg/kg augment iron excretion for those on 

Desferral. (Dose : <10 years, 50 mg daily; > 10yrs, 100 mg daily given 
only on deferral days). Only to be given for patients on Desferal 

• Avoid iron rich food such as red meat and iron fortified cereals 
• Tea may help decrease GI iron absorption 
• Dairy products are recommended as they are rich in calcium 

 
6. VACCINATIONS 
 
Optimal immunization is critical for all patients with thalassaemia, especially 
transfused patients and individuals who have been splenectomized. Routine 
pediatric immunizations should be up to date and vaccination records should be 
checked annually. Hepatitis B vaccinations should be completed or at least 
started before the first transfusion. 
 
Prior to splenectomy, patients should receive (if not previously vaccinated) the 
meningococcal vaccine (Meningo A+C ), pneumococcal vaccine (23-valent 
Pneumo-23 ), and should be up to date for Hib. A booster with 23-valent 
pneumococcal vaccine (Pneumo-23 ) should be considered every five to ten 
years. 
 
Patients need to be immunized against hepatitis A and B, especially patients on 
chronic transfusions. Individuals who are HIV positive or undergoing treatment 
for hepatitis C should not receive live virus vaccines. An annual influenza 
vaccination should also be administered. 
 
7. ACUTE INFECTION 
 
Acute infection remains a major cause of death in thalassaemia patients. A 
vigilant approach to recognizing and treating serious infections will prevent 
unnecessary mortality. Patients should be educated on management of fever 
and acute symptoms. Easy access to medical records can assist in the rapid 
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assessment and treatment of patients. This can be facilitated by patients 
carrying health records listing diagnosis, complications, and treatments. 
 
Prophylactic antibiotics for splenectomized patients do lower the risk of 
pneumococcal infections. However, gram-negative organisms are the major 
cause of bacterial infections in thalassaemia patients. Prompt treatment with 
broad spectrum antibiotics should start before the results of blood cultures are 
indicated. Thalassaemia patients on Desferal have an increased risk of Yersinia 
enterocolitica. This iron-avid organism may present clinically with fever, 
abdominal pain, and diarrhea. Antibiotics should be started before stool and 
blood culture results are available. In general, all chelation therapy should be 
stopped until the febrile illness is adequately treated. 
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